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1. Introduction
In RAN4#54 meeting, LS was sent to GERAN to ask for endorsement of MSR requirements. Since then, there was a feedback given by GERAN regarding the co-existence scenario of MSR BS with CDMA 850 system in the same geographical area. Such feedback was thought to be related to the manufacturer declarations, test configuration conformity and consistency of co-existence requirements in TS 37.104 and TR 37.900, in particular, for the Band Category 2 (BC2) MSR base station.
In this contribution, some views are provided regarding such co-existence scenario, and elaborate whether this could impact the deployment of MSR base stations in the field. 
2. Discussion
For MSR system, both Band 5 and Band 8 will support MSR BC2 products. Co-existence of MSR BC2 in terms of blocking requirements with CDMA 850 system deployed in Band 5 in the same geographical area seems to be missing, as illustrated in
[image: image1.emf]Table 7.5.2 - 1:  Blocking requirement for wh en co - located with BS in other frequency bands.  


Historically, the co-existence requirements in GSM specifications (TS 45.005) are quite complete to cover UMTS, LTE and CDMA EVDO system. In UMTS specification (TS 25.104), co-existence requirements are also specified for UMTS 850, GSM 850 and CDMA 850 system. However, in LTE specification (TS 36.104), co-existence requirements are specified only for UMTS 850 and GSM 850 system. 

In MSR specification (TS 37.104), co-existence requirements are based on the approach to cross-reference as much as possible the single-RAT co-existence requirements, whereby inadvertently the co-existence with CDMA 850 system has been left out. 
It is believed that for the purpose of MSR BS receiver protection against CDMA 850 interference, the use of external filters could be one of the solutions, mainly due to fact that local regulatory and/or regional requirements and site engineering may be different and market dependent. However, such approach may be proved quite costly and specifying such filter specification may also be difficult (i.e. the amount of filter attenuation, guardband requirements, interferer power level, and amount of receiver desensitisation, etc.). 

Therefore, it is proposed that RAN4 should take the initiatives to find out how critical such co-existence scenario is, and devise some solution(s) if needed. Initial survey into the description in TR37.900 shows that there exist some regional requirements for BC1, as described from the extract texts below:
[image: image2.emf]6.6.2.1.2   Co - existence in the same geographical area   The co - existence requirements are  today  almost identical in UTRA  and  E - UTRA and therefore already well  harmonized.  The MSR  specification can adopt these current requirements for Band Category   1. The most up - to - date  requirements are in Table   6.6.4.3 .1 - 1   in [4], where co - existence requirements with all types of systems including  E - UTRA/UTRA TDD are combined into a single table.   The parameters are summarised below in Table   6.6.2.1.2 - 1. The limit to protect the E - UTRA/UTRA downlink is based  on a 53   dB MCL (BS - UE) and 3   dB allowed desensitization of the UE receiver [8]. The limit to protect the  E - UTRA/UTRA uplink is based on a 67   dB  MCL (BS - BS) and 0.8   dB allowed desensitization of the BS receiver [10].    The source of the co - existence requirements with GSM/DCS/PCS downlink is the GSM specifications [5]. The co - existence limit for protecting GSM uplink ( - 61   dBm/100   kHz) is derived fro m the GSM co - location requirement in  subclause   4.3.2.1 of [5] by shifting the assumed MCL from 30   dB to the 67   dB (BS - BS) assumed for co - existence [9].   Table  6.6.2.1.2 - 1 : BS Spurious emissions limits for co - existence with systems operating in other  frequen cy bands   System type  to co - exist   with  Frequency range  for co - existence  requirement  Maximu m Level  Measurement  Bandwidth  Note   Downlink operating  band of co - existing  system  - 57 dBm  100 kHz  This requirement  does  not apply  to a BS operating in  the same operating band as the co - existing system.   GSM900 , GSM  850  Uplink operating  band of co - existing  system  - 61 dBm  100 kHz  This requirement   d oes not apply  to a BS operating in  the same operating band as the co - existing system,  since it is covered by the protection  of own or other BS  receiver    1805  –  1880 MHz  - 47 dBm  100 kHz  This requirement  does  not apply  to a BS operating in  the same operating band as the co - existing system.   DCS1800 ,  PCS1900  1710  –  1785 MHz  - 61 dBm  100 kHz  This requirement   d oes not apply  to a B S operating in  the same operating band as the co - existing system,  since it is covered by the protection of own or other BS  receiver    Downlink operating  band of co - existing  system  - 52 dBm  1 MHz  This requirement  does  not ap ply  to a BS operating in  the same operating band as the co - existing system.   UTRA FDD  and     E - UTRA  (FDD)  bands    Uplink operating  band of co - existing  system  - 49 dBm  1 MHz  This requirement  does  not apply  to a BS operating in  the same operating band as the co - existing system,  since it is cove red by the protection of own or other BS  receiver.   UTRA TDD  and  E - UTRA   (TDD) bands  Operating band of  co - existing system    - 52 dBm  1 MHz  This requirement does not apply to  a  BS operating in  the same operating band as the co - existing system.     There are also  clarifications of the applicability of the limits in two notes to t able  6.6.4.3 .1 - 1  in [4],  which will be  needed also for MSR base stations. The first note excludes the frequencies up to 10   MHz immediately outside the  downlink operating band from the requ irement, since that frequency range is not within the scope of spurious emission.  Emission limits for this excluded frequency range may be covered by local or regional requirements.     The second note clarifies that t he table above assumes that two operating  bands, where the frequency ranges in  the table   would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping  frequency arrangements in the same geographical area, special co - existence requirements may  apply that are not  covered by the 3GPP specifications .    There are two additional regional co - existence requirements needed for Band Category 1:   -   Co - existence with PHS:  This requirement applies for protection of PHS for operation in bands applicable in  Jap an. The requirement is applicable to Band Category 1 and can be take directly from Table 6.6.4.3.1 - 2 of the  E - UTRA specification [4].   -   Protection of public safety operations:  This requirement applies for protection of 700   MHz public safety  operations for  operation in bands 13 and 14. The requirement is applicable to Band Category 1 and can be take  directly from Table 6.6.4.3.1 - 3 of the E - UTRA specification [4].  


For BC2, the same requirements above for BC1 seem to be applied, as given by the extract texts below:
[image: image3.emf]For an MSR base station, the co - existence scenario is independent of whether it operates in Category 1 bands with  E - UTRA/UTRA or in Category 2 bands with E - UTRA/UTRA/GSM. The same limits are therefore applicable for b oth  band categories. The limits used in the existing specifications are also aligned, except for the protection of  E - UTRA/UTRA   uplink, where the GSM specification [5] is today slightly over - specified as discussed above.    The parameters for the spurious emi ssions requirement for co - existence are therefore taken from Table   6.6.2.1.2 - 1 as  applicable also to Band Category   2, thereby extending the mutual protection to all E - UTRA, UTRA and GSM bands.  


It is believed that the regional requirements for BC1 and BC2 may be different and therefore in terms of some co-existence scenarios (e.g. PHS and CDMA 850), it is more sensible to specify them separately for BC1 and BC2. This could also potentially minimise the amount of conformance testing efforts for MSR BS. In addition, for consistent manufacturer declaration, as currently employed in TS 37.104 and TS 37.141 for the foreseeable future product placement in the market, the support of CDMA850 co-existence scenario could also be declared, if necessary, as given below:
4.6.4
Co-existence with other systems

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another band are deployed. If this is the case, conformance with the applicable test requirement for spurious emissions specified in clause [6.6.1.3] shall be demonstrated.
On the other hand, the more conventional approach could be to fully specify the protection (i.e. co-existence) requirements of MSR BS by specifying the frequency range of co-existing system (i.e. CDMA 850) such that an appropriate blocking requirement can be derived inline with UMTS specification for instance.  This approach will conceivably be more challenging, in particular how to specify the overlap frequency range between Band 5 and Band 8 will prove to be tedious. 
3. Conclusion
In this document, a few issues related to the co-existence of MSR BS with CDMA850 have been highlighted. Several tangible proposals on how to address those issues are also mentioned. Therefore, it is proposed that RAN4 to decide whether any necessary steps are required to resolve those issues.  
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