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1.	Introduction
In RAN4#99-e meeting, RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible. Based on that, CBM requirement framework and PSD condition are then expected to be further discussed.
In this contribution, we present our view on how to define inter-band DL CA CBM requirements especially on PSD condition, and our view on Rel-17 UE capability about beam management type is provided as well.
2. 	Discussion
In RAN4#99e meeting, the agreement on CBM UE architecture was captured in Chairman notes:
Agreement
· RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.

There is feasibility study phase for inter-band DL CA within same frequency group based on IBM and for inter-band DL CA between different frequency groups based on CBM. RAN4 already confirmed IBM within same frequency group is feasible though this topic is on-hold according to RAN plenary decision. For CBM between different frequency groups, the main concern previously was whether multi chain architecture is feasible for CBM or not. Given above RAN4 agreement, it can be concluded that CBM between different frequency groups is also feasible.
Observation 1:	CBM between different frequency groups is feasible.
Proposal 1:	Conclude inter-band DL CA feasibility study phase for both IBM and CBM.
Then the main job is to define CBM requirements. As starting point, some potential options were given as shown in Chairman notes of last RAN4 meeting:
· Potential requirement framework as starting point
· Option 1: Intra-band NC framework including relaxations
· Option 2: Inter-band CA framework including relaxations (∆RIB)
· Other framework is not precluded
· 

Intra-band NC framework depends on frequency separation (or CABW) and assumes equal PSD among CCs. However, for multi chain architecture supporting CBM between different frequency groups, the frequency separation can be up to more than 10GHz. It is not practical to define numerous segments in terms of frequency separation to cover the case of CBM between different frequency groups.
Observation 2:	intra-band NC framework is not practical to be compatible with CBM between different frequency groups based on multi chain architecture.
Apparently, inter-band CA framework is more compatible. The EIS requirements are defined per-band with ∆RIB relaxation per band combination. Except PSD condition, this framework is applicable for both same frequency group and different frequency group, for both single chain and multi chain. To be compatible with single chain architecture, only PSD condition need to be taken care of, because equal PSD or low PSD difference is required.
Proposal 2:	for CBM requirements on REFSENS and EIS spherical coverage, adopt inter-band CA framework (∆RIB) as much as possible except PSD condition.
[bookmark: _GoBack]There is consensus that inter-band CA based on CBM could not afford high PSD difference, which is different from IBM where DL power of non-tested band is configured the same power as EIS spherical coverage requirement. In previous contribution, normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously) was proposed which means the target throughput is 95% [1, R4-2109540]. There is another proposal that minimized PSD difference should be achieved by adjusting PSD of CC2 to maintain its throughput just above 100% [2, R4-2108812].
Compare above PSD conditions (95%TP vs 100%TP), the delta value on PSD difference is tiny even could be ignored. On the other hand, normalized equal PSD (95%TP ------ CC1 and CC2 achieve sensitivity status simultaneously) has additional benefit that EIS of both CCs could be measured simultaneously.
In previous discussion on CBM test, test time is one of the great concerns considering many permutations of beam management reference signal (BMRS) location. If further considering different BMRS configuration (SSB+CSI-RS, SSB only, CSI-RS only), the test matrix will be further complicated and test time will be a problem though test applicability rule could be developed.
	CBM requirements applicability for a UE supporting Band A + Band B CA with CBM
	BMRS Location

	
	In band ‘A’
	in band ‘B’

	Tested Band
	 ‘A’
	Yes
	Yes

	
	‘B’
	Yes
	Yes

	Note: BMRS is provided in a CC with a configured UL BWP in one band between band A and Band B



As to PSD condition, on one hand low PSD difference is needed to accommodate single chain architecture, on the other hand saving CBM test time is demanded, so it is strongly suggested to adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously) for CBM EIS requirements.
Proposal 3:	for CBM requirements on REFSENS and EIS spherical coverage, adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).
In previous meetings, companies have identified that current beam management type for inter-band CA is not applicable for UE supporting both IBM and CBM. The UE architecture discussion up to now, especially the RAN4 agreement on multi chain CBM architecture, indicates that UE with multi chain is possible to support both IBM and CBM. However, in TS 38.331, the beam management type UE capability is enumerated values which means a UE can support either IBM or CBM.
CA-ParametersNR-v1630 ::= SEQUENCE {
    -- R1 22-5b: Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for inter-band UL CA
    -- R1 22-5d: Simultaneous transmission of SRS for antenna switching for inter-band UL CA	
    simulTX-SRS-AntSwitchingInterBandUL-CA-r16        SimulSRS-ForAntennaSwitching-r16            OPTIONAL,
    -- R4 8-5: supported beam management type for inter-band CA	
    beamManagementType-r16                            ENUMERATED {ibm, cbm}                       OPTIONAL,
    -- R4 7-3a: UL frequency separation class with aggregate BW and Gap BW
    intraBandFreqSeparationUL-AggBW-GapBW-r16         ENUMERATED {classI, classII, classIII}      OPTIONAL,
    -- RAN 89: Case B in case of Inter-band CA with non-aligned frame boundaries
    interCA-NonAlignedFrame-B-r16                     ENUMERATED {supported}                      OPTIONAL
}

Two options to enable UE capability of supporting both IBM and CBM have been discussed:
· Option 1: add new UE capability to beam management type, i.e.,  ENUMERATED {ibm, cbm, both}
· Option 2: change the meaning of IBM, i.e., IBM UE implicitly supports CBM but CBM UE can not support IBM.
It was identified that Option 2 has Non-Backward Compatible issue and only Option 1 is feasible. Companies shows consensus on this point but expect to define CBM requirement firstly. Now 3GPP is entering the stage of discussing Rel-18, it is better not to be too late to enable this UE capability in Rel-17.
Proposal 4:	add new enumerated value to beam management type in Rel-17 so that a UE can support both IBM and CBM, i.e., ENUMERATED {ibm, cbm, both}.
3. 	Conclusion
Observation 1:	CBM between different frequency groups is feasible.
Proposal 1:	Conclude inter-band DL CA feasibility study phase for both IBM and CBM.
Observation 2:	intra-band NC framework is not practical to be compatible with CBM between different frequency groups based on multi chain architecture.
Proposal 2:	for CBM requirements on REFSENS and EIS spherical coverage, adopt inter-band CA framework (∆RIB) as much as possible except PSD condition.
Proposal 3:	for CBM requirements on REFSENS and EIS spherical coverage, adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).
Proposal 4:	add new enumerated value to beam management type in Rel-17 so that a UE can support both IBM and CBM, i.e., ENUMERATED {ibm, cbm, both}.
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