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1 Introduction
[bookmark: _GoBack]In this contribution, we discuss the Rel-16 maintenance issues for multi-beam (MB) operation.
2 Enabling the feature of multi-CC spatial relation update and the feature of default spatial relation together
In RAN1#101-e meeting, a TP from Vivo [1] for enabling the feature of multi-CC spatial relation update and the feature of default spatial relation together had been discussed in email thread [101-e-NR-eMIMO-MB1-03], but RAN1 could not reach a conclusion for this topic due to the limited time and it is left for next meeting. For this, two options were identified during the email discussion. 
· Option1: gNB configures a DL CC list for multi-CC TCI state update and enables the default spatial relation on the CCs.
· Option2: gNB configures a UL CC list for multi-CC spatial relation update and enables the default spatial relation on the CCs. 
In Option1, if gNB updates TCI of the lowest ID CORESET in one CC via MAC-CE, the same TCI state ID would be activated across all CCs in the CC list so that the default spatial relation for all the CCs can be updated with a single MAC-CE. Option1 can be supported without further modification of current specification. Limitation of Option1 is that the CC list for DL can be different from the CC list for UL and the default spatial relation RS is defined per CC with Option 1, e.g. lowest ID CORESET TCI of each CC, but it is defined as one common spatial relation RS for all CCs with Option 2, e.g. lowest ID CORESET TCI of one CC indicated by the MAC-CE, where Option 2 is more aligned with the multi-CC spatial relation update mechanism. Another limitation of Option1 is that this is not applicable to a CC without CORESET if the DL CC list includes CCs with and without CORESET. Due to the reason, enabling Option2 can be considered based on the TP from [1] captured below: 

	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632]6.2.1	UE sounding procedure
<Unchanged parts omitted>
When a spatialRelationInfospatial domain filter is activated/updated for a semi-persistent or aperiodic SRS resource configured by the higher layer parameter SRS-Resource by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs is indicated by higher layer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16,, the spatialRelationInfospatial domain filter is applied for the semi-persistent or aperiodic SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
When the higher layer parameter enableDefaultBeamPlForSRS is set 'enabled', and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' with configuration of associatedCSI-RS or for the SRS resource configured by the higher layer parameter SRS-PosResourceSet-r16, is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, and if the UE is not configured with different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states, the UE shall transmit the target SRS resource in an active UL BWP of a CC,
-	according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' corresponding to the QCL assumption of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.
-	according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' in the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the active DL BWP of the CC


Added behavior by the TP is that UE needs to change its SRS Tx beam for multi-CC by CORESET TCI indication MAC-CE or PDSCH TCI activation MAC-CE when default spatial relation is enabled for those CCs in the same CC list. One issue of the proposed method is the ambiguity of the RS for UL Tx beam when the multi-CC simultaneous TCI update for CORESET with the lowest ID is also enabled and used, as raised by several companies during the email discussion. We think that it is most likely that the multi-CC simultaneous TCI update for DL and the multi-CC simultaneous spatial relation update for UL would be enabled at the same time because those CCs are sufficiently close each other and they share analog beams at both UE and gNB sides. When the TCIs of the lowest ID CORESET of multiple CCs are updated at the same time, UE would be confused on the reference signal for the SRS transmission of those CCs. Another issue is that there is no way that gNB requests to activate/update spatial domain filter of the UE. gNB can only update a reference signal that UE can use to determine its Tx beam and gNB do not know whether UE changes its beam according to the change of the reference signal as we can see in the yellow highlighted part of the spec. So the TP is not correct to capture the intended behavior. 
Based on above analysis, we found that it is not a simple/small fix to support Option2. Since Rel-17 FeMIMO WI includes an objective of further overhead/latency reduction for BM, we think that Option2 can be a good starting point for Rel-17 BM enhancement which can be much well-designed with higher flexibility, e.g., untied with TCI of the lowest ID CORESET and applicable to other UL signals/channels including periodic SRS. 
Proposal 1. Enhancement for simultaneous enabling of the multi-CC spatial relation update and the default spatial relation is considered as part of Rel-17 FeMIMO WI.

3 Simultaneous use of ZP IMR and NZP IMR for L1-SINR report
It has been an open issue whether or not to support the simultaneous use of ZP IMR and NZP IMR for L1-SINR report since last year. The relevant text is still in square brackets in TS38.214. In the last meeting, it was proposed in [2] to support this feature when repetition=off to address the concern on the ambiguity of UE beam assumption on the single ZP IMR. In [3], an additional restriction was proposed that CMRs are all QCLed with respect to QCL type-D in this case to address the same issue. Regarding the first approach, if we compare this with the supported features, i.e. L1-SINR with multiple NZP IMRs only or ZP IMRs only for P-2 operation, the reported value of L1-SINR can be changed but the reported CRI(s) or SSBRI(s) would not be changed at least for single Rx beam UE since the inter-cell interference measured from the ZP IMR is commonly added for all SINR calculation. Therefore, the usage of this additional feature is unclear in terms of P-2 operation, i.e. when repetition=off for which extra UE complexity is required to implement this. Regarding the second approach, if all CMRs are QCLed, they may use exactly same Tx beam for P-3 operation or may use slightly different Tx beams for fine P-2 operation. For P-3 operation, the UE Tx beam ambiguity problem still exists and the abovementioned issue holds for fine P-2 operation as well. If this operation is intended for multi-beam UE, it will be better to reconsider this enhancement in Rel-17 FeMIMO WI as part of MPUE enhancements. Therefore, we suggest deleting the paragraph for cleaning up Rel-16 specification. 
Proposal 2. Adopt the following TP in clause 5.2.1.2 of TS 38.214
	[bookmark: _Hlk23668618]For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
-	[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]
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