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1 Background
In RAN4 #64bis meeting in Santa Rosa, all core requirements for the TR were approved. However, there is an open issue that needs to be solved before completion of the WI, that is, how to apply RF requirements to the antenna connector(s) in the case that multiple antenna connectors for the bands are supported. In this contribution, we provide our analysis and view.
2 Discussion
It is FFS on how the requirements for MB-MSR are applied to the antenna connector (s). The proposal in [1] related with this open issue is excerpted as below:
· Proposal 2...For an antenna connector which support only single-band spectrum of specific band (e.g. band X), all RF requirements for BS operating the band (e.g. RF requirements for Band X BS) should be applied without any exceptions.
The reason for this proposal is that it would be difficult to verify the BS structure from outside of the BS. This is reasonable from operator’s point of view. On the other hand, it is worthy of studying its implication from implementation point of view. 

So far, all the defined new requirements due to the introduction of MB-MSR are agreed upon on the basis of being independent of BS implementation, i.e. without any specific reference to whether a common antenna connector for multiple bands (or common antenna case) or separate antenna connector for each band (or separate antenna case) is implemented at the MB-MSR. Therefore, we start the analysis by examining each such new requirement to find out if these requirements could be applied on separate antenna connectors at the BS that each supports a different band.
Compared to single-band MSR, MB-MSR has impact on the following requirements:
Transmitter requirements:

· Spurious emissions: For BS capable of multi-band operation, the exclusion area applies for all supported operating bands.
· UEM/ACLR: Introduce cumulative requirements for inter-RF bandwidth gaps with Wgap < 20 MHz when BS operating in multiple bands.
· Transmitter intermodulation: Introduce additional requirements for the inter RF bandwidth gap.
Receiver requirements:

· In-band blocking: For BS capable of multi-band operation, the requirement is also applicable when the interfering signal is in other frequency ranges of the supported operating bands of BS.
· Out-of-band blocking: For BS capable of multi-band operation, the exclusion area applies for all supported operating bands.
· Spurious emissions: For BS capable of multi-band operation, the exclusion area applies for all supported operating bands.
· Receiver intermodulation: Introduce additional requirements for the inter RF bandwidth gap.
From the above brief summary of the requirements, it can be seen that not only the out-of-band requirements but also some in-band requirements are affected due to introduction of MB-MSR. 
For in-band requirements including transmitter intermodulation and receiver intermodulation, additional requirements are added for the inter RF bandwidth gap otherwise the requirements remain the same. Therefore, they can be applied to both the common antenna case and separate antenna case. 
For the UEM/ACLR requirement, the cumulative approach was introduced when discussing MSR-NC operation. It is reasonable to apply this approach as well to MB-MSR in the case of common antenna case. In the separate antenna case where an ultra-wide band transmitter is used, the situation is similar as MSR-NC, and the duplexer cannot provide enough rejection to the out-of-band emissions in the inter RF bandwidth gap since it is the near end emissions. However, the UEM/ACLR requirements for MB-MSR are related with the size of the inter RF bandwidth gap. The requirement for the gap size larger than 20MHz is the same as single band MSR requirement. The exception is for the inter RF bandwidth gap size less than 20MHz.
For the in-band blocking requirement, it is agreed to allow a sensitivity degradation of [0.8-2 dB] for the case that the wanted signal and interfering signal fall into different supported bands, which could be applicable for both common antenna and single antenna cases. 
For out-of-band requirements, it is agreed that exclusion area applies for all supported operating bands for requirements of TX/RX spurious emissions and out-of-band blocking.
First, we consider the spurious emissions requirements with the applicable requirements illustrated in the following figure (excerpted from TR 37.812). The concern of co-existence for separate antenna case is that the spurious emission in the exclusion area is limited by the UEM and ACLR requirements. For instance, the emission level seen at a victim BS deployed at Band y in the same geographical area would be two times of in-band spurious emission level (say -15dBm/MHz) when an MB-MSR is deployed at both Band x and Band y. But if we replace the MB-MSR BS with two single band BS, the emission at the victim BS would be the sum of UEM/ACLR and spurious emission level (say -52dBm/MHz). Obviously, the former emission level is higher than the latter. 
From implementation point of view, for an MB-MSR BS with separate antennas implementation, separate band filters are implemented for each supported operating band. Therefore, single-band MSR co-existence spurious emissions requirement can be applied at the antenna connector for such kind of MB-MSR BS. 
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For out-of-band blocking requirement, the situation is similar for an MB-MSR BS with separate antennas implementation. 
3 Conclusion

From the perspectives of both the system co-existence and the implementation, it is proposed to agree on:
“For an antenna connector which support only single-band spectrum of specific band, all RF requirements for BS operating the band should be applied without any exceptions”.
And the corresponding revisions to TR 37.812 and TS 37.104 are needed to capture this agreement. 
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