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2 Introduction to co-siting

Co-siting refers to the situation where a new BTS and other related telecom equipment are installed to an existing BTS site to constitute one functional entity with the existing site equipment. Furthermore, the new equipment to be installed and the existing equipment belong to different product families (e.g. Nokia UltraSite EDGE installed to an existing Nokia Talk-site).
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Figure 1.
Nokia Talk-family/Nokia UltraSite EDGE outdoor co-site

The Nokia UltraSite EDGE BTSs can be installed in existing Talk-family BTS sites to provide more capacity and to upgrade the existing site with EDGE capability. By installing new Nokia UltraSite equipment to existing Nokia Talk-family sites the time and the money spent for site acquisition can be reduced, and the valuable site space is used to the best.

Co-siting can be considered both in outdoor and indoor sites. Due to the cabling requirements, the emphasis in this document is on outdoor sites.

3 Operation and management of co-sites

3.1 Operational features

3.1.1 Synchronization of Nokia Talk-family and Nokia UltraSite EDGE BTSs

The synchronization of Nokia Talk-family and Nokia UltraSite EDGE BTSs facilitates the most efficient utilization of Nokia Talk-family and Nokia UltraSite EDGE co-sites. The Nokia Talk-family BTS acts as the clock master, when it and Nokia UltraSite BTS(s) EDGE are synchronised together. If there are several Nokia Talk-family cabinets synchronised to each other, the Nokia UltraSite EDGE must always be the last cabinet in the synchronization chain (refer to Figure 2). The synchronization is realised with a cable connection from Nokia Talk-family BTS to the Nokia UltraSite EDGE cabinet.

[image: image2.wmf]
Figure 2.
Principle of Nokia Talk-family and Nokia UltraSite EDGE BTS synchronisation chain
In order to implement the synchronization the Nokia Talk-family BTS must incorporate the new BCFB unit and new Abis-connector board ABSA. For more information concerning the modifications to the existing Nokia Talk-family BTS, refer to Chapter 3.

In the initial phase, the synchronization of BTSs facilitates synchronised handovers and RF hopping between the sectors using the same frequency lists. In other words, the handovers between cells residing under separate Base Control Functions (BCFs) can be performed synchronously and sectors in different cabinets can use common hopping frequencies with RF-hopping.

3.1.2 Common sectors and single BCCH transmission

The synchronization of Nokia Talk-family and Nokia UltraSite EDGE BTSs makes it possible to utilise the Multi-BCF cell and Single BCCH transmission channel features. The implementation of these features requires BSC software S10.

The Multi-BCF cell feature provides horizontal expansion path and more than 12 TRX per cell capacity for Nokia Talk-family and Nokia UltraSite EDGE co-sites. The Multi-BCF cell allows that the existing sectors in Nokia Talk-family BTS can be expanded with TRXs located in Nokia UltraSite EDGE cabinet.

The Single BCCH transmission channel feature supports the configuration of TRXs from the different cabinets to a common sector so that only one BCCH transmission channel is needed per sector. At BSC site operator uses a new SEG object where operator sets all BTS objects to share the same BCCH.
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Figure 3.
Talk-family and UltraSite EDGE BTS Multi-BCF cell principle
3.2 Software support to co-siting

The basic support for co-siting is provided by BSC software S9. With BSC software S10 a more complete support will become available in the form of EDGE support and multiple new features such as horizontal expansion by splitting cells between several cabinets. Also features like Adaptive Multi Rate (AMR) speech coding and Single BCCH for Dual Band Cells will become available for enhancing the capacity of the GSM networks.

3.2.1 Co-site alarm management

Both Nokia UltraSite EDGE and Nokia Talk-family BTSs are seen as separate entities by the NMS. The alarms are managed independently.

External alarms and controls are compatible. The mains alarm from Nokia Talk-family site support equipment can be connected to Nokia UltraSite BTS and vice versa.

If Nokia Talk-family software is DF 5.0 or older, the software cannot make a distinction between different functional entities of one network element monitored via Q1 interface. For example, FIU 19 and a microwave radio connected to FIU 19 are regarded as one entity by software. Consequently, the software does not make the distinction between alarms from FIU 19 and alarms from the microwave radio. Therefore, it is recommended that the Q1 interface is connected to Nokia UltraSite EDGE that is able to distinct the alarms from different functional entities of a network element.

4 Preparing the Nokia Talk-family BTS

4.1 Installing the Citytalk cable entry kit

The cable entry kit provides a means of protecting the inter-cabinet cables in outdoor applications from external elements. The entry can be installed on either side or both sides of the extension cabinet.

The cable entry kit can be installed in the Citytalk Basic, Citytalk Extension, or Extratalk II Site Support cabinet.

For indoor applications, proceed to Section 3.2.

4.1.1 Assembling the cable entry kit to the Nokia Citytalk BTS

1. Open the Talk-family cabinet roof.

2. Remove the rubber gasket along the top edge of the cabinet far enough to provide access to the cover plate that will be adjacent to the UltraSite cabinet. You do not need to remove the entire gasket.

For purposes of preparing the Talk-family BTS for co-siting, install only the bottom rubber blocks at this time. See Figure 1. Retain the upper components (rubber blocks, brackets, and bolts) for installation after you route the inter-cabinet cables.
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Figure 4.
Cable entry
4.2 Modifying Talk-family BTS for synchronisation

Switch off the power for all BTSs that you are going to modify.

4.2.1 Removing the existing Abis interface

3. Remove the roof assembly.

4. Disconnect the external cables to the existing Abis interface on the cabinet top plate.

5. Remove the 12 screws securing the Abis interface to the top plate, and lift off the plate.

6. Carefully lift the Abis interface, and disconnect the three cables from underneath the Abis interface. Make note of their respective connectors to ensure correct reconnection later.

4.2.2 Configure the new ABSA (Abis interface)

7. Unpack the new Abis interface and check for damage. Figure 5 below illustrates the Abis interface.
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Figure 5.
Abis interface (ABSA)
8. Determine the appropriate connector grounding. The TRU 75-ohm RX interface connectors and the sync (TQ) connectors can be grounded at the new Abis interface by either of two arrangements:

· Capacitance arrangement (factory default) used when the BTSs are connected to different grounding points. See Figure 6 below).

· Galvanic arrangement used when the BTSs are connected to the same grounding point. See Figure 7 below.

Grounding can be changed from capacitance to galvanic by re-arranging the order of the plastic washers in the connector.

Selection of the grounding arrangement must conform to the individual customer requirements.

[image: image6.wmf]
Figure 6.
Capacitance grounding of connectors on Abis interface (default)

[image: image7.wmf]
Figure 7.
Galvanic grounding of connectors on Abis interface

9. If the default configuration must be changed, continue with the steps below.

10. Unscrew the nut of the BNC connector shown in Figure 6.

11. Remove the metal and plastic washers.

12. Replace the metal washer as shown in Figure 7.

13. Reposition and tighten the nut. Store the plastic washer above the nut.

4.2.3 Installing the new ABSA (Abis interface)

14. Locate the three cables you removed from the old Abis interface.

15. Connect the cables to connectors X1 and X2 on the new Abis Interface. Make sure the orientation and position of the connectors are correct for each connector.

16. Connect two new cables (993850) to the bottom of the Abis interface at X202 and X206.

17. Mark the other end of each cable with its respective Abis interface connector to help identify the correct connection to the BCFB.

18. Route the two cables through the top of the cabinet. See Figure 8. (For clarity, this figure does not show the other Abis interface connections and shows the connections to the BCFB, which is not yet installed.)

The installation procedures of the new Abis interface panel are the same for both the Citytalk BTS and Intratalk BTS, but the location on the cabinet top plate is different. Figure 8 and Figure 10 illustrate the installation of the new Abis interface panel on a Citytalk BTS. Figures 9 and Figure 11 illustrate the installation of the new Abis interface panel on an Intratalk BTS.
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Figure 8.
New Abis interface to BCFx connections (Citytalk)

[image: image9.wmf]
Figure 9.
New Abis interface to BCFx connections (Intratalk)

19. Secure the two new cables to the three existing cables using a wire tie. (The three existing cables should already be wire tied together.)

20. Install the new Abis interface on the cabinet top plate and secure with the 12 screws. See Figure 10 and 11.
[image: image10.wmf]
Figure 10.
Mounting Abis interface panel (Citytalk)

[image: image11.wmf]
Figure 11.
Mounting Abis interface panel (Intratalk)

4.2.4 Removing the existing BCFA equipment

21. Disconnect the cables from the BCFA unit front-panel connectors. Make note of their respective connectors to ensure correct connection to the new BCFB unit.

22. Unscrew the two retaining screws, and carefully remove the BCFA unit from the cabinet using the lifting handles at the top and bottom of the unit front panel.
4.2.5 Installing the new BCFB equipment

Handle the BCFB unit with care. Inappropriate handling can damage the LCD display on the front panel. Use the front-panel handles for lifting and pushing the unit into the cabinet.

23. Unpack the new BCFB unit and check for damage. Figure 12 below illustrates the BCFB.

[image: image12.wmf]
Figure 12.
Base Control Function (BCFB)
24. Check the jumper settings and adjust if necessary. See Figure 13.

Set only one BCFB as a master. If a BCFB is to be used in a slave configuration, use no jumpers on connector X1805.

Connector X1701 pins 9 and 10 (shown in Figure 13) are for service test purposes only. This jumper must remain in the open position.

[image: image13.wmf]
Figure 13.
BCFB Jumper Settings
25. Using the lifting handles, carefully install the new BCFB unit into the slot.

26. Fasten the retaining screws on the unit front panel.

27. Locate the cables you removed from the BCFA front panel.

28. Connect the cables to the new BCFB. Make sure the orientation and position of the connectors are correct for each connector.

29. Locate the two new cables (993850) previously labeled with their respective Abis interface connectors.

30. Connect the cable labeled X202 to the FNO, FCLK connector, and the cable labeled X206 to the TCLK, SBCK connector on the BCFB front panel.
5 Installing the Nokia UltraSite EDGE BTS

This chapter outlines the procedures for installing the Outdoor Application Kit (OAKB) for outdoor co-siting solutions. For indoor co-siting solutions, use the basic procedures for installing the UltraSite BTS.

5.1 Installing the Outdoor Application Kit (OAKB)

The UltraSite Outdoor Application Kit for co-siting (OAKB) is similar to the standard UltraSite Outdoor Application Kit (OAKA), except that the co-siting version replaces one of the side walls with a co-siting side wall and provides a new co-siting cable entry for the roof assembly.

The Outdoor Application Kit for co-siting (OAKB) consists of the following modules:

· a plinth for one cabinet

· a back wall

· a plain side wall

· a co-siting side wall

· a door frame

· a door with a preinstalled Cabinet Cooling fan
· a door switch assembly

· a roof

· a co-siting cable entry

· an antenna box cover assembly

· required mounting hardware

5.1.1 Installing the OAKB kit

The installation procedures for the co-siting side wall are the same as those for the plain side walls provided in the OAKA kit. If you are installing the UltraSite BTS on an existing Citytalk plinth, use the trim panel on the co-siting side wall as illustrated in Figure 14. For right mounting, the co-siting side wall requires modifications as outlined in Section 4.1.2.

For installations that involve multiple UltraSite cabinets, use the UltraSite bridge for the cable interface between adjacent UltraSite cabinets. The co-siting side wall is not used for that cable interface.

31. Install the back wall, door frame, and roof using the standard installation procedures.

32. Install the UltraSite co-siting cable entry as outlined in Section 4.1.3.

33. Install the door and door switch using the standard installation procedures.

5.1.2 Modifying the co-siting side wall

The co-siting side wall provides a protected channel for the cables that run between the existing BTS and the UltraSite BTS when they are mounted adjacent to each other.

Where only sync and/or DC power cables run between cabinets, the cabinets do not need to be adjacent. As noted earlier, this section only applies for installations of adjacent cabinets. For non-adjacent cabinets, route sync and backup power cables through the normal cable entry assembly.

When routing power cables, adhere to national, state, and local regulations. As shipped, the co-siting side wall is configured for installations that position the Citytalk to the left of the UltraSite. If your site plan positions the Citytalk adjacent to the UltraSite’s right side, modify the co-siting side wall using the following procedure.

To modify the co-siting side wall for right mounting:

34. Refer Figure 14 during this procedure.

[image: image14.wmf]
Figure 14.
Co-siting Side Wall
35. Loosen the screws that secure the channel to the side wall.

36. Slide the channel out of the slots on the side flanges.

37. Loosen the screws that secure the dummy panel and thread bars to the side wall. Ensure that the thread bars remain attached.

38. Slide the dummy panel, with the thread bars, out of the slots on the side flanges.

39. Interchange the positions of the channel and dummy panel on the side wall.

40. Slide the channel into the slots on the side flanges and tighten the screws to secure the channel.

41. Slide the dummy panel, with the thread bars, into the slots on the side flanges and tighten the screws to secure the dummy panel and thread bars.

42. Flip the modified panel end-over-end for mounting on the right side of the UltraSite core.

5.1.3 Installing the UltraSite co-siting cable entry

Refer to Figure 15 during this procedure.

[image: image15.wmf]
Figure 15.
Roof assembly
UltraSite co-siting cable entry mounts on the side adjacent to the Citytalk cabinet. If the Citytalk is to the right of the UltraSite, the cover plate on the right side must be moved to the left side of the roof assembly before you install the cable entry.

43. Mount the UltraSite co-siting cable entry on the side of the roof assembly.

44. To provide installation access, remove the external interface cover panel and set it aside.

5.2 Routing cables through the cable channel

This section provides an overview of how cables that are to be installed later are routed through the cable channel for outdoor applications.

For indoor installations, where a weather seal is not required, no cable channel is provided. Use site-supplied cable supports if necessary.

[image: image16.wmf]
Figure 16.
Route for co-siting cables (outdoor cabinets shown)

[image: image17.wmf]
Figure 17.
Co-siting cables from Talk-family (Citytalk) cabinet

[image: image18.wmf]
Figure 18.
Co-siting cables from UltraSite cabinet

6 Making a co-siting

6.1 General principles of co-site antenna line implementation

There are several ways to implement the antenna line for co-sited Nokia Talk-family and Nokia UltraSite EDGE BTSs.

Existing antennas and antenna lines can be utilised when Nokia UltraSite EDGE BTS is introduced into an existing Nokia Talk-family site. The antenna system can be shared either fully or partially depending on the intended configuration and existing antenna scheme.

Antenna sharing solutions do not necessarily require synchronization because overlapping cells can - with separate BCCH signals - still share existing antennas. 

6.2 New antennas and antenna lines for Nokia UltraSite EDGE BTS

If the antenna line losses are a main concern, the best solution is to install new antennas and antenna lines for Nokia UltraSite EDGE BTS. By doing so the extra losses generated by combiners or duplexers are avoided.

This is the most straightforward way of antenna line implementation. The use of separate antennas for both BTS may, however, prove difficult due to the lack of installation space and extra installation work.

The figure below presents the case where antenna sharing is not implemented.

[image: image19.wmf]
Figure 19.
Talk-family/UltraSite EDGE co-site without antenna sharing (one sector)
6.3 Antenna sharing with intercabinet diversity cabling

Figure 20 presents the general principle of antenna sharing with intercabinet diversity cabling.

[image: image20.wmf]
Figure 20.
Talk-family/UltraSite EDGE co-site; antenna sharing with intercabinet diversity cables (one sector)

6.3.1 Degradation of receiver sensitivity

When the intercabinet RF diversity cabling is utilised, the diversity branch cabling as well as the different gains of the diversity paths coming from the other cabinet degrade the diversity receiver sensitivity.

The extent of attenuation is dependent on the frequency band of the BTS. The attenuation caused by different components of the RF diversity cable kit is presented in Table 1. Refer also to Figure 21 and Figure 22 for the attenuation caused by the cabling and RF splitters.

Table 1.
Attenuation caused by RF diversity cable kit.

Component
Attenuation dB

GSM 900
Attenuation dB

GSM 1800
Attenuation dB

GSM1900

Intercabinet cable 2.5 m
Max. 1.3

Min. 1.1
Max. 2.0

Min. 1.8
Max. 2.0

Min. 1.8

Cabinet internal cable
Max. 1.0

Min. 0.8
Max. 1.5

Min. 1.3
Max. 1.5

Min. 1.3

Some co-site configurations also demand the use of RF splitters in the receive path. There can be more than one RF splitters per a given configuration, but only one RF splitter for any given receive path. The RF splitters cause degradation of receiver sensitivity. The extent of degradation is dependent on the placement of the RF splitter in relation to the LNA.

As a generic rule any RF splitter in the receive path before the low noise amplifier (LNA) reduces the sensitivity by 1 dB for every 1 dB of attenuation (refer to Figure 21). A splitter is installed before the LNA in the receive path to compensate for the attenuation anytime, a Masthead Amplifier (MHA) is required in the receive path antenna. More information on the use of MHAs can be found in Section 5.6.

[image: image21.wmf]
Figure 21. 
Degradation caused by splitter and RF diversity cables: splitter placed before LNA
If the splitter is installed after the LNA, the sensitivity is reduced only by 0.1 dB for every 1 dB of attenuation and an MHA is usually not required (refer to Figure 22). This is the case when configuration of a co-site is Talk-family 4+4+4 with RTC/UltraSite EDGE 2+2+2 with DVxx (indoor and outdoor).

[image: image22.wmf]
Figure 22.
Degradation caused by splitter and RF diversity cables: splitter placed after LNA.
6.3.2 Nokia Talk-family with AFx and Nokia UltraSite EDGE with DVxx

Figure 23 presents one sector of a co-site configuration where a 2+2+2 sectored Nokia Talk-family BTS with AFE has been expanded with 2+2+2 Nokia UltraSite EDGE with DVxx (2:1 wide band combined) into a 4+4+4 Nokia Talk-family/ Nokia UltraSite EDGE. In this configuration there are 2 antenna elements per sector, i.e. duplexing and diversity are in use. In this case, a set of 12 receiver diversity cables is needed between the cabinets. The same applies to Nokia Talk-family BTS with a 1+1+1 TRX diversity configuration.

[image: image23.wmf]
Figure 23.
Diversity cabling of one sector: Nokia Talk-family/Nokia UltraSite EDGE 2+2+2 Talk-family/2+2+2 UltraSite EDGE with DVxx co-site.
If the existing Nokia Talk-family BTS has an AFT configuration larger than 1+1+1, its diversity antenna is also used for transmitting. Therefore, larger AFT configurations rule out the possibility for antenna and feeder sharing without hybrid combiners.

6.3.3 Configurations with RTC

As Nokia Talk-family RTC configurations have only one RX output, an additional RF splitter in the receive path is required to exchange the diversity information between the Talk-family and UltraSite EDGE BTSs. For more information on degradation of receiver sensitivity caused by RF splitters, refer to Section 5.3.1.

Talk-family 6+6+6 with RTC/UltraSite EDGE 6+6+6 RTC configuration is always applicable indoors. Outdoor version can be built, if there is no need to run DC power cables from the site support cabinet to Nokia UltraSite EDGE cabinet.

Two of the supported RTC configurations require RF splitters installed in the receive path before the LNA;

· Talk-family 6+6+6 with RTC/UltraSite EDGE 2+2+2 DVxx (indoor and outdoor). Refer to Figure 24.

· Talk-family 6+6+6 with RTC/UltraSite EDGE 6+6+6 RTC.

[image: image24.wmf]
Figure 24. 
Diversity principle of Talk-family 6+6+6 with RTC/ UltraSite EDGE 2+2+2 with DVxx.
Talk-family 4+4+4 with RTC/UltraSite EDGE 2+2+2 with DVxx (indoor and outdoor) requires the RF splitter to be installed after the LNA (refer to Figure 25).

[image: image25.wmf]
Figure 25. 
Diversity principle of Talk-family 4+4+4 with RTC/ UltraSite EDGE 2+2+2 with DVxx.
If splitters are not used in RTC configurations, additional antennas must be installed to provide the diversity.

6.4 Dual Band antenna sharing with duplexer

Nokia UltraSite EDGE BTS can be used to provide dual band capability for an existing single-band Talk-family site. In this case, Nokia UltraSite EDGE 1800 BTS external duplexers have to be used in the BTS end of the antenna line in order to minimise the number of antenna feeders. If the dual band antenna does not incorporate an integrated duplexers, another pair of duplexers is required at the antenna end of the antenna line (refer to Figure 27). There are no limitations as to which antennas are receiving and transmitting within different 900/1800 MHz bands.

Figure 26 presents an antenna arrangement for a Nokia Talk-family/Nokia UltraSite EDGE dual band co-site. The antenna in the example is a two-port antenna with integrated duplexer.


[image: image26.wmf]
Figure 26. Nokia Talk-family and Nokia UltraSite EDGE dual band antenna sharing arrangement with duplexer
In the antenna configuration principle presented in Figure 27 the antenna does not incorporate integrated duplexers. Furthermore, an MHA is installed in the GSM 1800 branch to maintain the maximum cell size.

[image: image27.wmf]
Figure 27. 
Nokia Talk-family/Nokia UltraSite EDGE dual band antenna sharing arrangement with MHA

6.5 Antenna sharing with external hybrid combiners

External hybrid combining as the antenna sharing solution provides flexibility as to the antenna line arrangement, configuration and space limitations. The disadvantage of the external hybrid combining is the reduced output power and sensitivity caused by the extra combining. Hybrid combiners always cause a 3dB power loss. The loss on the uplink side can be compensated with use of MHAs. For more information on the use of MHAs, refer to Section 5.6.

[image: image28.wmf]
Figure 28. Talk-family/UltraSite EDGE co-site; antenna sharing with external hybrid combiners (principle)
If the Nokia Talk-family BTS has an AFT configuration larger than 1+1+1, the antenna sharing can be achieved only with external hybrid combiners.

The hybrid combiners and duplexers may have to be installed outside the cabinet casing due to lack of space inside the cabinet.

Figure 29 displays antenna sharing arrangement for one sector of Nokia Talk-family and Nokia UltraSite EDGE co-site. In this example external hybrid combiners are used without MHAs.

[image: image29.wmf]
Figure 29. 
Nokia Talk-family and Nokia UltraSite EDGE single band antenna sharing arrangement with hybrid combiners
Figure 30 displays antenna sharing arrangement for one sector of Nokia Talk-family and Nokia UltraSite EDGE co-site. In this example external hybrid combiners are used with MHAs.

[image: image30.wmf]
Figure 30. 
Nokia Talk-family and Nokia UltraSite EDGE single band antenna sharing arrangement with hybrid combiners and MHAs

The Bias-Tees must always be installed in a weather-shielded location.

6.6 Use of MHAs

It is possible to use the existing Nokia Talk-family MHAs for Nokia UltraSite EDGE BTS, but Nokia UltraSite also has optional MHAs, which are optimised for sensitivity. Therefore, Nokia recommends that the Nokia UltraSite MHAs are used with Nokia UltraSite EDGE BTSs.  Nokia UltraSite MHAs cannot, however, be used in Nokia Talk-family antenna lines. This is due to the higher gain of Nokia UltraSite MHAs.

Nokia Talk-family and Nokia UltraSite MHAs have their own alarm limits. If Nokia Talk-family MHAs are used in Nokia UltraSite EDGE antenna line, the correct power alarm limit selection can be made with a software setting. This selection makes it possible for Nokia UltraSite EDGE BTS to monitor the alarms of Nokia Talk-family MHAs.

Bias-Tees must always be installed in a weather-shielded location.
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