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1.	Introduction
In RAN4#98e-bis meeting, there was extensive discussion on CBM requirements. The focusing question is about reference architecture(s) for deriving CBM UE RF requirements: single chain vs multi-chain. It is the prerequisite of all CBM requirements discussion as shown in the WF [1].  In this contribution, we share our view on this aspect.
2. 	Discussion
In RAN4#98e meeting, CBM definition was agreed based on DL reference signal for beam management as shown in the WF [2]:
· CBM: (Common Beam Management) A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all configured bands based on DL measurements made in the only CC configured with the reference signal for beam management.


The CBM definition is agnostic to implementations, either single chain or multi-chain is not excluded. Some companies may prefer to adopt single chain architecture for easy implementation, however, the specification shall not preclude the possibility of using multi-chain for the sake of better performance. On one hand, single chain is a typical CBM implementation; on the other hand, multi-chain architecture to support CBM should also be allowed.
Before discussing reference architectures, it is import to align understanding for companies on allowed architectures. Based on above discussion and understanding, we propose to confirm that multi-chain architecture is allowed CBM implementation.
Proposal 1:	RAN4 confirms that multi-chain architecture is allowed CBM implementation.
And then we can discuss which architecture(s) should be the reference architecture for deriving CBM requirements, single chain, multi-chain, or considering both.
It is not denied that single chain architecture is one of the typical architecture, and it is natural to think of single chain as reference architecture. However, the disadvantage of single chain architecture is also obvious. Not only performance, but also applicable band pairs are limited. If single chain architecture is determined as reference architecture, how can we derive CBM requirements for band pairs across different frequency group?
It may be argued that the feasibility of CBM across different frequency group is not concluded yet. Based on proposal 1, as long as multi-chain is possible CBM implementation, feasibility of CBM across different frequency group can be concluded as feasible.
Observation 1:	feasibility of CBM across different frequency group can be concluded as feasible.
To accommodate CBM implementation including both same frequency group and different frequency group, it is not feasible to only consider single chain as reference architecture.
Observation 2:	it is not feasible to only consider single chain as reference architecture for CBM.
Based on above discussion, it is better to jointly consider both single chain and multi-chain architectures so that the derived CBM requirements shall not be too stringent to exclude either single chain or multi-chain implementations. When a CBM band pair is feasible to be implemented with both single chain and multi-chain, the one with worse performance should be considered so that each implementation will not be excluded.
Proposal 2:	jointly consider both single chain and multi-chain architectures so that the derived CBM requirements shall not be too stringent to exclude either single chain or multi-chain implementations for a band pair which is feasible for both implementations.
Based on proposal 2, the CBM requirements need to accommodate all possible implementations. One essential difference from IBM is that a typical CBM implementation is single chain like intra-band CA, so the CBM requirements shall have a different framework from IBM, e.g. IBM requirement framework configures PSD difference in REFSENS and EIS spherical requirement, but for CBM, no PSD difference is required to address the typical single chain CBM implementation. 
Depending on different CBM band combos, the EIS performance of different CCs may be quite different. So absolute equal PSD is not feasible either which is different from intra-band CA. For inter-band CA, EIS of CC1 and EIS of CC2 are tested separately, so absolute equal PSD will cause testability issue. In our previous contribution [3], two alternatives are proposed about PSD difference configuration for CBM requirements:
· Alt1 (normalized equal PSD): CC1 and CC2 achieve sensitivity status simultaneously
· Alt2 (minimized PSD difference): when testing EIS of CC1, make sure CC2 throughput <100%TP
With either alternative, the PSD difference impact could be minimized while testability issue is addressed. In our view, we think Alt1 (normalized equal PSD) is better, but Alt2 (minimized PSD difference) can be also acceptable.
Proposal 2:	Down-select from following alternatives for EIS requirements of CBM:
	Alt1 (normalized equal PSD): CC1 and CC2 achieve sensitivity status simultaneously
	Alt2 (minimized PSD difference): when testing EIS of CC1, make sure CC2 throughput <100%TP
For better visibility, the wording of Alt1 (normalized equal PSD) and Alt2 (minimized PSD difference) are provided in Annex.
3. 	Conclusion
Proposal 1:	RAN4 confirms that multi-chain architecture is allowed CBM implementation.
Observation 1:	feasibility of CBM across different frequency group can be concluded as feasible.
Observation 2:	it is not feasible to only consider single chain as reference architecture for CBM.
Proposal 2:	jointly consider both single chain and multi-chain architectures so that the derived CBM requirements shall not be too stringent to exclude either single chain or multi-chain implementations for a band pair which is feasible for both implementations.
Proposal 2:	Down-select from following alternatives for EIS requirements of CBM:
	Alt1 (normalized equal PSD): CC1 and CC2 achieve sensitivity status simultaneously
	Alt2 (minimized PSD difference): when testing EIS of CC1, make sure CC2 throughput <100%TP
For better visibility, the wording of Alt1 (normalized equal PSD) and Alt2 (minimized PSD difference) are provided in Annex.
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5. 	Annex
For better visibility, the wording of Alt1 (normalized equal PSD) and Alt2 (minimized PSD difference) are provided respectively as following:
<start of changes > for Alt1 (normalized equal PSD)

[bookmark: _Toc52196580][bookmark: _Toc52197560][bookmark: _Toc53173283][bookmark: _Toc53173652][bookmark: _Toc61119654][bookmark: _Toc61120036]7.3A.2.3	Inter-band CA
The inter-band requirement applies for all active component carriers. The throughput for each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity for each carrier specified in section 7.3.2, and relaxation ΔRIB,P,n applied  to peak reference sensitivity requirement. ΔRIB,P,n is specified in Table 7.3A.2.3-1. 
For UEs that support inter-band CA with IBM, theThe requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in sub-clause 7.3A.3.3.
For UEs that support inter-band CA with CBM, the requirement on each component carrier shall be met simultaneously.
For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.
[bookmark: _Hlk31890999]Table 7.3A.2.3-1: ΔRIB reference sensitivity relaxation for inter-band CA for power class 3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5



< end of changes > for Alt1 (normalized equal PSD)

<start of changes > for Alt2 (minimized PSD difference)
7.3A.2.3	Inter-band CA
The inter-band requirement applies for all active component carriers. The throughput for each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity for each carrier specified in section 7.3.2, and relaxation ΔRIB,P,n applied  to peak reference sensitivity requirement. ΔRIB,P,n is specified in Table 7.3A.2.3-1. 
For UEs that support inter-band CA with IBM, theThe requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in sub-clause 7.3A.3.3.
[bookmark: _GoBack]For UEs that support inter-band CA with CBM, the requirement applies to the band being tested when the throughput in the band other than the one being tested is maintained below its 100% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1).
For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.
Table 7.3A.2.3-1: ΔRIB reference sensitivity relaxation for inter-band CA for power class 3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5



< end of changes > for Alt2 (minimized PSD difference)


