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1.	Introduction
In RAN4#100-e meeting, RAN4 made progress on FR2 inter-band DL CA including UE beam management capability and CBM requirements, while there are still open issues left for further study.
In this contribution, we present our view to the open issues about UE capabilities, Beam management reference signal and sensitivity requirements.
2. 	Discussion
2.1	UE capabilities
In RAN4#100e meeting, it was agreed to introduce new UE capability to support both IBM and CBM for one UE, as indicated in the approved WF [1, R4-2114960]:
· GTW Agreement: Add a 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}.
· FFS on the applicability of requirements for UE supporting both capabilities.
· FFS whether to introduce it from early release.
· 

FR2 inter-band DL CA requirements differ upon IBM or CBM capability of UE. For UE supporting both capabilities, it is natural to satisfy both requirements for IBM and CBM. On the other hand, however, RF requirements are mainly targeting to verify UE’s hardware performance than RRM performance. Given both IBM and CBM capabilities are well verified in RRM section, it may not be necessary to double test all RF test cases for IBM and CBM respectively for UE supporting ‘both’ capabilities. After CBM requirements are done, it is worth further checking applicability of RF cases for UE supporting both capabilities.
About the applicable release for the new ‘both’ capability, it seems difficult to change Rel-16 capability to be compatible with UEs only supporting legacy capability. So it is suggested to change the beam management capability type since Rel-17. Early implementation by release independence is possible in case there is strong operator request. Those can be further discussed by RAN2, and RAN4 just need share our agreement and request.
Proposal 1:	Send LS to RAN2 to enable new beam management type in RAN4#101e meeting. It is suggested to be introduced in Rel-17.
2.2	Beam management reference signal
In RAN4#100e meeting, it was agreed that CBM requirements apply per band with BMRS configured in any one of the participating bands, as indicated in the approved WF [1, R4-2114960].
1. Beam management reference signal (BMRS): The DL signal designated by the network for the UE to make measurements on, for the purpose of selecting its DL Rx beam(s). 
2. GTW Agreement: For core requirements applicability in relation to BMRS location:
a. CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.
i. Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.
ii. FFS whether to set side condition only for the worst case
3. GTW Agreement: For test cases, further discussion on setup for testing to reduce the test burden and send LS to RAN5.

RAN4 has agreed on the BMRS definition, but it is not very clear how to configure specifically for SSB and/or CSI-RS. Especially for SSB, given SSB always exist for all CCs, for the CC without BMRS, it is an issue how to handle SSB configuration. Till now we can see two directions to configure the SSB which is not aimed for BMRS: 
· Option 1: special TCI state configuration ( e.g. set QCL location to another CC [2, R4-2112872])
· Option 2: low PSD configuration (e.g. following the SSB configuration in CSI-RS based enhanced beam correspondence)
Observation 1:	it is necessary to specify detailed SSB configuration for the CCs without BMRS.
RAN4 has agreed that CBM requirements apply per-band with the BMRS configured in any one of the participating bands. On the other hand, it is common concern that CBM test cases will be a burden for industry. If the side condition for BMRS will be diverged to SSB, CSI-RS and its permutations, the test cases number will be enormous. Actually it is not a special problem for CBM, but also works for IBM.
In IBM requirements, we have no detailed BMRS side condition depending on beam correspondence capability.  
Observation 2:	In IBM requirements, there is no detailed BMRS side condition depending on beam correspondence capability.
So for CBM requirements, we either follow IBM not to refine BMRS categories, or create detailed BMRS side condition for both IBM and CBM. If the latter one is selected, the setup for testing to reduce the test burden should be carefully treated.
Proposal 2:	BMRS configuration should be aligned between IBM and CBM as possible, and test burden should be carefully treated in RAN4
2.3	Sensitivity requirements
In RAN4#100e meeting, it was agreed that CBM REFSENS and EIS spherical coverage requirements shall be based on IBM inter-band CA framework, as indicated in the approved WF [1, R4-2114960]
1. GTW Agreement: RAN4 agree to introduce REFSENS and EIS spherical coverage requirements based on IBM inter-band CA framework.
a. FFS on the values for the requirements
b. FFS whether there is PSD difference and what is the difference
c. FFS the impact of frequency separation


[bookmark: _GoBack]Based on above agreement, one of the main differences from IBM framework is the PSD difference setting. In IBM sensitivity requirements, non-equal PSD is specified. For CBM, however, non-equal PSD is not practical since CBM requirements should accommodate both single-chain and multiple-chain RF architecture. CBM based on single-chain RF architecture is like intra-band CA. Equal PSD is specified explicitly for most RX cases of intra-band CA. For sensitivity requirements of intra-band CA, since PSD difference is related to final measured EIS of each CC, so PSD difference could not be rigidly set as zero. This status is similar with the previously proposed normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously) [3] [4].
Observation 3:	normalized equal PSD (simultaneous sensitivity) has been specified for intra-band CA.
For CBM inter-band CA, RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible. For PSD difference, non-equal PSD is not possible for single chain. So the only choice is the follow up the experience in intra-band CA, i.e. to adopt normalized equal PSD (simultaneous sensitivity).
The benefits of normalized equal PSD (simultaneous sensitivity) are not only compatible with varieties of RF architectures, but also can save test time for CBM. As previously discussed, it is consensus to reduce test burden of CBM.
So we propose to adopt normalized equal PSD (simultaneous sensitivity) for CBM sensitivity requirements, including both peak EIS and EIS spherical coverage.
Proposal 3:	for CBM requirements on REFSENS and EIS spherical coverage, adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).
3. 	Conclusion
Proposal 1:	Send LS to RAN2 to enable new beam management type in RAN4#100e meeting. It is suggested to be introduced in Rel-17.
Observation 1:	it is necessary to specify detailed SSB configuration for the CCs without BMRS.
Observation 2:	In IBM requirements, there is no detailed BMRS side condition depending on beam correspondence capability.
Proposal 2:	BMRS configuration should be aligned between IBM and CBM as possible, and test burden should be carefully treated in RAN4
Observation 3:	normalized equal PSD (simultaneous sensitivity) has been specified for intra-band CA.
Proposal 3:	for CBM requirements on REFSENS and EIS spherical coverage, adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).
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