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1	Introduction 
At RAN4 meeting#108bis, a WF on general aspects was agreed [1]. In this contribution, we continue to discuss the following issues:
· Indication of multi-Rx operation: associated UE capabilities
· UE behaviour when a condition becomes violated during a measurement
· UE capability
2	Discussion
2.1 Indication of multi-RX operation: associated UE capabilities
The following options are captured in [1]:

Issue 1-2-5: Indication of multi-Rx operation
· FFS
· Option 1: 
· For the new UE indication on UE preference on not supporting simultaneous reception with different QCL-typeD, following related UE capabilities in FR2-1 are identified to be involved:
· simultaneousReceptionDiffTypeD-r16
· defaultQCL-PerCORESETPoolIndex-r16
· defaultQCL-TwoTCI-r16
· mTRP-PDCCH-TwoQCL-TypeD-r17	
· sfn-SchemeA-r17
· sfn-SchemeA-DynamicSwitching-r17
· sfn-SchemeA-PDCCH-only-r17
· sfn-SchemeA-PDSCH-only-r17
· sfn-SchemeB-r17
· sfn-SchemeB-DynamicSwitching-r17
· sfn-SchemeB-PDSCH-only-r17
· sfn-SimulTwoTCI-AcrossMultiCC-r17
· sfn-QCL-TypeD-Collision-twoTCI-r17
· UE capabilities to be introduced in Rel-18 NR_FR2_multiRX_DL which will be finalized in RAN4 feature list.
· RAN4 to send LS to RAN1/2 to inform the involved UE capabilities related to the new UE indication on UE preference on not supporting simultaneous reception with different QCL-typeD

With UE indication of multi-RX operation, it is necessary for the network to know which UE capabilities will not be supported by the UE when the UE indicates its fallback to single RX operation. As to how to share the set of those multi-RX dependent UE capabilities, we prefer the following handling:
· For RAN1-specified UE capabilities, RAN1 can share the list with RAN2.
· For RAN4-specified UE capabilities, RAN4 can share the list with RAN2.

In this way, we can avoid missing any RAN1-specified UE capabilities or wrongfully sending any RAN1-specified UE capabilities that do not depend on multi-RX operation at UE side. 

Proposal 1: In the follow-up LS to RAN2, RAN4 can share RAN4-specified UE capabilities with RAN2, while asking RAN1 to share RAN1-specified UE capabilities that depend on multi-RX operation at UE side.

To this end, we prepare a draft LS in [2].

2.2 UE behaviour when a condition becomes violated during a measurement
The following options are captured in [1]:

Issue 1-3-5: UE behaviour when a condition becomes violated during a measurement
· FFS
· Option A: When the side conditions are violated, the corresponding requirement is not applicable, and/or no UE behavior needs to be defined.
· Alternative wording for option A: When the side conditions are changed with a transition between multi-Rx operation and no multi-Rx operation, the corresponding requirement is not applicable, and/or no UE behavior needs to be defined.
· The side conditions are discussed separately for each topic.
· Option B: UE beviour needs to be speficied. 
· Option B1:
· When the condition of multi-Rx becomes violated during measurement, UE can continue the on-going L1 measurement but with the relaxed measurement period requirement instead of the requirement for simultaneous reception.
· Option B2:
· UE in multi-rx operation may need to stop and restart (in new conditions) L1 measurements or evaluations, when at least the following conditions for multi-rx operation become violated:
· A completely new dual TCI configuration (e.g., dual TCI swapped to another dual TCI where both active states are new).
· UE in multi-rx operation may need to continue L1 measurements or evaluations (using a single panel), but more relaxed requirements will apply for such measurements/evaluations, when any of the following conditions for multi-rx operation become violated:
· Partially new dual TCI configuration (e.g., one active TCI state remains the same),
· Different QCL type D condition is not valid, etc.
· RAN4 to discuss whether there are scenarios when a UE in multi-rx operation may need to complete L1 measurements or evaluations in multi-rx operation prior to switching to single-rx operation, e.g.:
· UE becomes configured with CA operation or with some other operation suggesting single-rx operation.

It can be seen that those behaviors and the timing of behavior changes are heavily dependent on implementation choices, e.g., the fallback to the use of single panel. As such, it would be difficult to clarify and/or mandate any UE behavior as it could restrict UE implementation, especially if such behaviors are not clearly specified in RAN1/2 specifications. 

Separately, we proposed to clarify UE behavior in case the UE does not support the two configured target TCI states [3], which we believe is critical to the simultaneous reception. However, due to the time limitation, it was agreed that no UE behavior is defined in Rel-18 multi-Rx WI when UE cannot receive dual TCI states simultaneously, as it may involve work from RAN1/2. 

Therefore, we propose to fall back to the usual way of handling such a situation in RAN4, which is if the side conditions are violated, the corresponding requirement is not applicable.

Proposal 2: When the side conditions are violated, the corresponding requirement is not applicable, and no UE behavior needs to be specified. 

2.2 UE capability
In the WF [1], three UE capabilities are proposed.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X. NR_FR2_multiRX_DL
	X-1
	Simultaneous reception of NR PDCCH/PDSCH overlapping with layer 1 
RS with different QCL Type-D
	Supports simultaneous reception of PDCCH/PDSCH with different QCL Type-D layer 1 RS for measurement on overlapping OFDM symbols.
	16-2c
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling

	X. NR_FR2_multiRX_DL
	X-2
	Simultaneous measurement of layer 1 RS overlapping with another layer 1 RS with different QCL Type-D
	Supports Simultaneous measurement of layer 1 RS overlapping with another layer 1 RS with different QCL Type-D on overlapping OFDM symbol(s).
	16-2c
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling

	X. NR_FR2_multiRX_DL
	X-3
	Fast beam sweeping
	Supports beam sweeping factor reduction for SSB-based layer 1 measurement.
	
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	Candidate values for Component 2: {2,4,6} for FR2-1
	Optional with capability signalling




We believe X1 and X2 can be merged into one UE capability with two components, as from BS processing perspective, they look similar. In addition, our views on prerequisite feature groups and type are as follows:
· prerequisite feature groups: besides 16-2c, 2-29a (groupBeamReporting) should be listed as a prerequisite.
· Type: we believe extending this feature for CA/DC is likely in future releases. In addition, because it involves BB processing, a better granularity of per CC gives UE the desired flexibility. Therefore, we propose to use FSPC.  


 







	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_FR2_multiRX_DL
	30-1
	Simultaneous reception of NR PDCCH/PDSCH and L1 measurement of RS or simultaneous L1 measurement of two RSes when the PDCCH/PDSCH and the L1 RS or two L1 RSes overlap in time and have different QCL Type-D
	1. Support of simultaneous reception of PDCCH/PDSCH and L1 measurement of RS overlapping in time and with different QCL Type-D.
2. Support of simultaneous L1 measurement of two RSes overlapping in time and with different QCL Type-D.

	16-2c, [2-29a: groupBeamReporting]
	Yes
	N/A
	The UE does not support simultaneous reception/measurement
	[Per FSPC]
	N/A
	FR2 only
	
	
	
Optional with capability signaling 

	30. NR_FR2_multiRX_DL
	30-2
	Fast beam sweeping
	Support of fast beam sweeping (or smaller beam sweeping factor N) for SSB-based or CSI-RS based L1 measurement.

Candidate values for beam sweeping factor: {2,4,6} for FR2-1
	16-2c, [2-29a: groupBeamReporting]
	Yes
	N/A
	The UE does not support fast beam sweeping
	[Per FSPC]
	N/A
	FR2 only
	
	
	Optional with capability signaling



Table 1: Multi-RX UE feature list

Proposal 3: It is proposed to specify two UE capabilities as in Table 1.
 

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: In the follow-up LS to RAN2, RAN4 can share RAN4-specified UE capabilities with RAN2, while asking RAN1 to share RAN1-specified UE capabilities that depend on multi-RX operation at UE side.
Proposal 2: When the side conditions are violated, the corresponding requirement is not applicable, and no UE behavior needs to be specified. 
Proposal 3: It is proposed to specify two UE capabilities as in Table 1.
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