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1. Introduction
In RAN4 #110 meeting, the core maintenance requ discussed and the WF[1] was agreed. In this contribution, we would like to give some further views on the multi-Rx accuracy requirement. 
2 Discussion
2.1 Conditions for fast beam sweeping
In last meeting, the condition for fast beam sweep was discussed. We prefer to consider fast beam sweeping is activated only when the UE is in multi-RX operation, that is option 1, otherwise, the situation will become complicated and confused. The reasons are as follow
1. The applicability of the fast beam sweeping capability is not complete. Actually beam sweeping factor N is taken into account into a lot of requirements, e.g. handover delay to unknown target cell, Measurement period, PSS/SSS sync, L1 measurement (RLM/BFD/L1-RSRP,...), ..just to name a few things, while, so far all the requirements are not enhanced in terms of beam sweeping factor reduction except RLM/BFD/L1-RSRP. That means such all no enhanced requirements need to follow existing Rel-15 requirement that is N=8. However, at current stage, we cannot guarantee the fast beam sweeping capability can be applied to all the potential requirements.
Observation 1: The applicability of the fast beam sweeping capability cannot be guaranteed in all the potential requirements, e.g., Handover delay to unknown target cell, PSCell addition delay, NR SCell Activation and Deactivation Delay, RRC Connection Release with Redirection, RRC re-establishment RRC re-establishment, Measurement period, PSS/SSS sync, SSB time index detection period
2. The fast beam sweeping requirements should be discussed case by case. Even though the UE support the fast beam sweeping capability and UE reports the capability to NW in especially single panel operation case, there is no guarantee that the Rel-18 agreed fast beam sweeping requirements with candidate value {2,4,6} for FR2-1 is suitable for all the cases, since realistically, the existing N=8 was determined based on SLS and take the combination of Rx beam coverage and accuracy performance into consideration. 
Observation 2: 	The existing N=8 was determined based on SLS and take the combination of Rx beam coverage and accuracy performance into consideration 
3. The possibility analysis for fast beam sweeping is needed for some UE with one panel. From our understanding, one of the reason why fast beam sweeping can be considered under multi-Rx is the UE can use multiple panels to sweep different directions simultaneously. No doubt that there is a scenario that UE can use one panel to do beam sweep with reduced N (a little bit like the scenario we presented in our L3 measurement enhanc. paper). But the main problem to be solved in such scenario is that UE need aware the Tx beam direction (e.g. the association of Tx beam and TRP), otherwise it always need to sweep all the beams in one panel.
Proposal 1: Fast beam sweeping is activated only when the UE is in multi-RX operation.
· The use case and possibility analysis are needed if RAN4 to consider fast beam sweeping is always activated if UE support the fast beam sweeping capability, i.e., fast beam sweeping with single-panel operation
2.2 UE capability for multiRx-FR2-Preference-r18
The UE capability IE related to multiRx-FR2-Preference-r18 was already defined in TS 38.331, copied as below
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From this, it is inevitable to define the capability/new feature group in RAN4. Besides of that, based on the NW-UE interaction procedure, below
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Fig.1 Interaction procedure
The UAI is sent after RRCReconfigure with the aim of requesting NW to reconfigure parameters. If such UE capability is not considered, NW won’t reconfigure MultiRx-PreferenceReportingConfigFR2-r18 in OtherConfig.
Observation 3: If the multiRx-FR2-Preference-r18 capability is not indicated, NW won’t reconfigure MultiRx-PreferenceReportingConfigFR2-r18 in OtherConfig 
Nevertheless, from our understanding, the Prerequisite feature groups should be taken into consideration for this new preference related capability. Based on the approved LS[2], we think the Preference is for the purpose of power saving/overheating, it allow UE to fall back to single-panel operation in some certain scenario. That means UE was in the multi-panel operation at previous point in time and fall back to single-panel operation at current/future point in time. In this sense, the multi-panel related feature group, i.e., 30-1 and/or [30-2] we agreed in last meeting shall be taken as Prerequisite feature groups.
Proposal 2: Add a feature group to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2.
· Prerequisite features for the new feature group: 30-1, [30-2]; 
· Type: Per UE Type; 
· Note: Supported for all power classes excepted FR2 PC6
2.3 UE behaviour after UAI reporting to NW
Of course, the multiRx-FR2-Preference-r18 is just an UAI, NW will or will not to configure the UE expected parameters based on the UAI report. 
Observation 4: multiRx-FR2-Preference-r18 is just an UAI, NW will or will not to configure the parameters based on the UAI report
However, based on Fig.1, after UE sends UAI, the NW will perform RRC config., the component in RRC reconfiguration contain ,  and . The overall RRC reconfiguration duration is long enough 10 ms/16 ms, see below and the defined UE behavior was already clear during the long duration. 
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From this, we can’t see there is a strong need to define any UE specific behavior even the multi-single panel switching is considered, since the RRC reconfig duration is large enough to hold. What UE can do is to wait for the NW decision on how to configure the UE to accommodate that request and then send complete response to NW, no matter whether the configuration results it likes or not, no difference from that we considered in the convential art.
Proposal 3: No specific behavior is expected after UE reporting UAI, and it is up for the network to decide how to configure the UE to accommodate that request.
2.4 Whether to capture multi-Rx operation is activated and the Overlapping condition for scheduling restriction
We dont think there is a need to capture in RAN4 RRM requirements whether Multi-Rx is activated, but we can define some high-level condition to implicitly mean that the “Multi-Rx is activated“ in e.g., scheduling restriction part GBBR is considered as enabled.
Proposal 4: No need to capture in RAN4 RRM requirements whether Multi Rx is activated.
First, for sDCI, CSI-RS and both sets of the same PDSCH are on the same OFDM symbol(s) is reasonable. Since for sDCI considering SDM/FDM scheme, the resources are time overlapped, if the CSI-RS and one set of the PDSCH are on the same OFDM symbol, the CSI-RS and the other set of the same PDSCH shall on the same OFDM symbol. 
Second, for mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s) is reasonable. For intra-cell mDCI, UE actually can differentiate different TRP if UE supports multiDCI-MultiTRP-r16 configured with different CORESETPoolIndex. From this, if the CSI-RS and the PDSCH (the CSI-RS and the PDSCH has same QCL-TypeD) come from the same TRP are overlapped on the same OFDM symbol, that implicitly means there is another scheduling restriction on one panel. That means, there are two scheduling restriction issues occur, i.e., scheduling restriction issue on single-panel and scheduling restriction issue on multi-panel, separately. But from our understanding, for single-panel reception, the legacy requirements would be considered, and no need to enhance. On the other hand, consider CSI-RS and both of the PDSCHs are on the same OFDM symbol(s) is too stringent. In this sense, 
Proposal 5: For the overlapping relationship between CSI-RS and PDSCH,
· For mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
2.6 CBD requirement
UE can use SSB and CSI-RS to perform CBD measurement. When the UE is making measurements to find suitable candidate beam following beam failure, the UE’s Rx beam information for any CBD-RSs based on previous measurements might be unavailable, so the UE is required to perform beam refinement and determine if suitable candidate beams are available for BFR that use N=8. Although maybe it is possible to reduce N=8 under multi-Rx simultaneous reception, there were not extensive discussions. Meanwhile, the faster beam sweep capability we agreed is just for SSB-based L1 measurement. From this, RAN4 to remove all the fast beam sweeping related enhancement in CSI-RS based CBD measurement/evaluation.
Proposal 6: Remove the UE capability of ‘fast beam sweeping’ from CSI-RS based CBD.
For the scheduling restriction, actually the condition/principle analysis of scheduling availability during CBD is different from the ones during RLM/BFD/L1-RSRP. The initial discussion regarding scheduling availability didn’t contain CBD in Rel-15 even. From this, it is not recommended for RAN4 to capture CBD in the new scheduling restriction relaxation requirement
Proposal 7: Remove CBD from the applicable resources for measurement/scheduling restriction relaxation 
3 Conclusions
In this contribution, we provided our viewpoints to remaining isses for core part for multi-Rx. The following observations and proposals are obtained:
Observation 1: The applicability of the fast beam sweeping capability cannot be guaranteed in all the potential requirements, e.g., Handover delay to unknown target cell, PSCell addition delay, NR SCell Activation and Deactivation Delay, RRC Connection Release with Redirection, RRC re-establishment RRC re-establishment, Measurement period, PSS/SSS sync, SSB time index detection period
Observation 2: 	The existing N=8 was determined based on SLS and take the combination of Rx beam coverage and accuracy performance into consideration 
Observation 3: If the multiRx-FR2-Preference-r18 capability is not indicated, NW won’t reconfigure MultiRx-PreferenceReportingConfigFR2-r18 in OtherConfig 
Observation 4: multiRx-FR2-Preference-r18 is just an UAI, NW will or will not to configure the parameters based on the UAI report

Proposal 1: Fast beam sweeping is activated only when the UE is in multi-RX operation.
· The use case and possibility analysis are needed if RAN4 to consider fast beam sweeping is always activated if UE support the fast beam sweeping capability, i.e., fast beam sweeping with single-panel operation
Proposal 2: Add a feature group to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2.
· Prerequisite features for the new feature group: 30-1, [30-2]; 
· Type: Per UE Type; 
· Note: Supported for all power classes excepted FR2 PC6
Proposal 3: No specific behavior is expected after UE reporting UAI, and it is up for the network to decide how to configure the UE to accommodate that request.
Proposal 4: No need to capture in RAN4 RRM requirements whether Multi Rx is activated.
Proposal 5: For the overlapping relationship between CSI-RS and PDSCH,
· For mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
Proposal 6: Remove the UE capability of ‘fast beam sweeping’ from CSI-RS based CBD.
Proposal 7: Remove CBD from the applicable resources for measurement/scheduling restriction relaxation 
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Table 12.1-

UE performance requirements for RRC procedures for UEs

Procedure title: Network > UE UE > Network Value Notes
[ms]

RRC Connection Control Procedures

RRC reconfiguration RRCReconfiguration | RRCReconfigurationComplete | 10

RRC reconfiguration (scell RRCReconfiguration | RRCReconfigurationComplete | 16
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