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1. Introduction
In the RAN4#109 meeting, there were extensive discussions on UE capability and general aspects of FR2 multi-Rx chain DL reception. The agreements on UE capability are captured in the WF [1]. 
	· Power class for new UE capability for simultaneous reception with different QCL typeD for L1 measurements.
· All power classes expect PC6 for multi-Rx.
· Further discussion is not precluded if this agreement is not aligned with the RF decision.
· Prerequisite features for new UE capability for simultaneous reception with different QCL typeD for L1 measurements.
· 16-2c, 23-5-1, [at least one of 16-2a, 16-2b-1, 16-2b-2 and 16-2b-3]


In this contribution, we further provide our views on remaining open issues on general aspects of FR2 multi-Rx chain DL reception.
2. Discussion
2.1 UE feature
Based on above discussions on UE capabilities for multi-Rx operations, details of UE feature for multi-Rx DL reception are provided as follows.

UE capability for fast beam sweeping
In the RAN4#107 meeting, following agreements relevant to fast beam sweeping were made.
	· Methods to achieve faster beam sweeping 
· RAN4 to define new optional UE capability for beam sweeping factor reduction for SSB-based L1-RSRP measurement if the UE is capable of multi-Rx operation.
· Candidate values for beam sweeping factor reduction:
· The candidate number can be {2, 4, 6} for FR2-1.


Thus, corresponding UE capability should be introduced. The details are in Table 1 in WF [1]. However, there was question in the last meeting whether fast beam sweeping is multi-Rx relevant. Some UE implementations would just use one panel to achieve fast beam sweeping. If so, then this UE capability should not be introduced in this multi-Rx WI. There was also comment that some implementation would use multi-panels for fast beam sweeping. Thus, it is better to keep this UE capability and it is up to UE implementation how to achieve this.
Proposal 1: UE capability for fast beam sweeping is introduced in multi-Rx WI.

Prerequisite feature groups for FG 30-1
It was agreed prerequisite features for FG 30-1 is follows.
	· Prerequisite features for new UE capability for simultaneous reception with different QCL typeD for L1 measurements.
· 16-2c, 23-5-1, [at least one of 16-2a, 16-2b-1, 16-2b-2 and 16-2b-3]


where,
· 16-2c: simultaneousReceptionDiffTypeD-r16
· 23-5-1: mTRP-GroupBasedL1-RSRP-r17
· For mDCI,
· 16-2a: multiDCI-MultiTRP-r16
· For sDCI,
· 16-2b-1: Single-DCI based SDM scheme
· 16-2b-2: Single-DCI based FDMSchemeA
· 16-2b-3: Single-DCI based FDMSchemeB

Since FG 30-1 is for UE capability of supports scheduling restriction relaxation and measurement restriction relaxation, it may depend on conditions for measurement restriction relaxation whether 16-2a and 16-2b-x is needed as prerequisite features. If measurement restriction relaxation is not necessarily conditioned on simultaneous data transmission, then 16-2a and 16-2b-x are not needed as prerequisite features.
Furthermore, it seems 23-5-1 should be prerequisite features for 16-2a and 16-2b-x from RAN4 discussions. However, it is not the case.
For simplicity, it is proposed to keep 16-2c and 23-5-1 as prerequisite features for FG 30-1. If UE does not support anyone of 16-2a and 16-2b-x, then conditions for scheduling restriction relaxation and measurement restriction relaxation cannot be met and corresponding requirements do not apply.
Proposal 2: Prerequisite features for FG 30-1 are FG 16-2c and FG 23-5-1.

Power class
According to RF requirements, multi-Rx can be supported by PC6.
	7.3K.6	2AoA spherical coverage for power class 6
The requirements for a power class 6 UE are applicable with network signalling highSpeedDeploymentTypeFR2-r17 configured as bidirectional. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a in clause 6.2.1.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex L.1. If one AoA is within Area-1 and another AoA is within Area-2, the 2AoA spherical coverage requirements apply with DL power specified in Table 7.3K.6-1 for the PDSCH of each AoA. For any AoA pair selected from Area-1 and Area-2, respectively, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels which is specified in A.3.x and A.3.y for UEs supporting singleDCI-SDM-scheme-r16 and for UEs supporting multiDCI-MultiTRP-r16 respectively. The requirement is verified with a 150° angular separation between 2AoAs. The requirement is verified with the test metric of Throughput (Link=2AoA Spherical coverage grid, Meas=Link angle).



However, there are RRM requirements specified for PC6 when group-based beam reporting is configured. For example, the L1-RSRP measurement requirements for group-based beam reporting and FR2 HST are different and there are no requirements for the joint features. Thus, the agreements on power class in the last meeting should be kept

The update feature list is as in Table 1.
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Table 1:
	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

	30. NR_FR2_multiRX_DL
	30-1
	Supports scheduling restriction relaxation and measurement restriction relaxation
	· Supports simultaneous reception of CSI-RS for layer 1 measurement and PDSCH with different QCL Type-D on overlapping OFDM symbols.
· Supports Simultaneous layer 1 measurement of CSI-RS overlapping with another CSI-RS with different QCL Type-D on overlapping OFDM symbol(s).
	16-2c, 23-5-1, [at least one of 16-2a, 16-2b-1, 16-2b-2 and 16-2b-3]
	Yes
	N/A
	
	[Per FSPC]
	TDD only
	FR2-1 only
	
	[Note: It is supported for all power classes excepted PC6.]
	Optional with capability signalling

	30. NR_FR2_multiRX_DL
	[30-2]
	Fast beam sweeping for layer 1 measurement
	Supports beam sweeping factor reduction for SSB-based layer 1 measurement.
	
	[No]
	N/A
	
	[Per band]
	N/A TDD only
	FR2-1 only
	
	Candidate values for Component 2: {2,4,6} for FR2-1

[Note: It is supported for all power classes excepted PC6.]
	[Optional with capability signalling]
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3. Summary
In this contribution, we further provided views on general aspects for NR FR2 multi-Rx chain DL reception WI. Following proposals and observations are present.
Proposal 1: UE capability for fast beam sweeping is introduced in multi-Rx WI.
Proposal 2: Prerequisite features for FG 30-1 are FG 16-2c and FG 23-5-1.
Proposal 3: The updated UE feature list is in Table 1.
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