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Introduction
In this paper, we present our view on a test framework for a fast Rx beam sweeping capable UE and group-based L1-RSRP measurement accuracy requirements.
Discussion
There were open questions that RRM experts might not be right position to address. As a matter of fact, they are under discussion in Demod, RF, and OTA sessions. RRM should leave the discussion to the responsible groups and get the discussion going under those groups.
	Issue 1-1: Whether to consider 4-layer MIMO in RRM test cases
· Option 1:
· 4-layer MIMO is not verified in RRM test cases
Issue 1-2: AoA selection in RRM test cases
· Option 1: 
· The AoAs for test cases shall be selected from the set that meet corresponding RF requirements. The selection of AoA offset shall wait for further RF conclusion.
Issue 1-3: Number of probes in RRM test cases
· Option 1:
· To verify UE performance of dual TCI state switching, the final number of probes will be decided in the R18 FR2 OTA testing SI. RRM test cases can be designed following its conclusion.
· Option 2: 
· RRM tests which require 4 probes should be defined for at least TCI state switching.
· RAN4 to study whether 4 probes are enough for L1-RSRP with group-based beam reporting tests in which two beam pairs should be reported.
· Option 3:
· Define a test case for dual to dual TCI state switch using 4 probes.
· Option 4:
· RAN4 don't define test cases for dual TCI state from dual TCI to dual TCI ( [RS1, RS2] to [RS3, RS4]) where 4 active probes are needed, since the performance can be verified by Single TCI to dual TCI( [RS1] to [RS2, RS3]).



Proposal 1: Do not discuss the following in RRM session.
· The number of MIMO layers per TRP for RRM test cases
· Method of AoA selection for RRM test cases
· The number of probes to be used in RRM test cases

There were proposals to define RRM requirements for a fast beam sweeping capable UE. We agree that such an advanced UE capability needs to be verified. And as the capability is not conditioned on any side conditions defined for multi-Rx based mTRP support (as per the following agreement ‘WF R4-2321602’ at RAN4#109), we would like to not couple the test cases with any conditions needed for simultaneous dual-Rx based mTRP support.
Agreement
· For the requirement defined in the WI excepting the requirement for beam sweeping factor reduction:
· When the side conditions are not fulfilled, the corresponding multi-Rx requirement is not applicable.

Besides, if the requirement is tested in the framework of RLM or BFD, the RLM/BFD resources shouldn’t be configured as group-based L1-RSRP measurement resources because a UE capable of simultaneous dual Rx based measurements may not always perform RLM/BFD through the dual Rx beams since the optimal Rx beams for RLM/BFD may or may not be the same or sub-set of the dual Rx beams, which may result in an ambiguity in testing SNRs.

	Issue 4-4: Test case(s) for fast beam sweeping
· Option 1: (Nokia, Huawei)
· Introduce one test case to verify the enhancement of faster beam sweeping on each type of SSB based L1 measurements
· Option 2: (vivo)
· SSB-based RLM measurement delay
· SSB-based BFD measurement delay
· SSB-based TRP specific CBD measurement delay
· L1-RSRP with GBBR measurement delay
· Option 3: (OPPO)
· TC1: SSB based RLM Out-of-sync Test with faster beam sweeping for FR2 PCell in non-DRX mode
· TC2: SSB based BFD and LR Test with faster beam sweeping for FR2 PCell in non-DRX mode
· TC3: SSB based L1-RSRP measurement with faster beam sweeping when DRX is not used
· Option 4: (ZTE)
· Introduce test cases to verify the fast beam sweeping, the candidate test case including the SSB based GBBR L1-RSRP measurement, non-GBBR L1-RSRP measurement, RLM, BFD and CBD.
· Option 5: (Ericsson)
· RAN4 defines test cases for faster beam sweeping, at least for some L1 measurements/procedures.
· FFS: L1 measurements/procedures for which faster beam sweeping TCs are introduced.



Proposal 2: Define test cases for a fast Rx beam sweeping capable UE such that the test cases do not require any side conditions defined for multi-Rx based mTRP support. If the test cases are defined based on the framework of RLM/BFD, the RLM/BFD resources shouldn’t be configured as group-based L1-RSRP measurement resources.

Another issue that is left open is how to define group-based L1-RSRP measurement accuracy requirements.
	Issue 1-10: Accuracy requirements for multi-Rx in Rel-18
· Option 1:
· The legacy accuracy requirements for L1-RSRP measurement apply for L1-RSRP measurements with group-based beam reporting.
· Option 2:
· The legacy accuracy requirements in section 10.1.20 of TS 38.133 apply for L1-RSRP measurements under multi-rx operation, with a clarification that multi-rx chain L1-RSRP accuracy requirements apply for FR2-1.
· Option 3:
· The legacy accuracy requirements in section 10.1.20 of TS 38.133 apply for L1-RSRP measurements under multi-rx operation, with a clarification that multi-rx chain L1-RSRP accuracy requirements apply for FR2-1.
· No new accuracy requirements section is created for L1-RSRP measurements under multi-rx operation.



In RRM requirements and test cases, up to Rel-17, there is no 2 AoA based measurement accuracy requirement. As can be seen from Figure 1, when there are two incident angles, one from desired signal and the other from undesired signal, different UEs may consider different criteria for Rx beam training and beam codebook selection, hence, different RSRP measurement results. For instance, the criteria can be RSRP or SINR. The same issue will arise in group-based L1-RSRP measurement for FR2 mTRP, as shown in Figure 2. Note that while training one Rx beam toward TRP1 based on a CMR resource set associated with the TRP, the other CMR resource set associated with TRP2 can be treated as IMR from UE implementation perspective, and vice versa. Besides, when UE measures group-based L1-RSRP, there can be four different methods depending on the UE implementation.
· Figure 3-A1: CMR processing per best-matching UE antenna module when UE Rx beam pair is selected to maximize composite SINR of both CMRs
· Figure 3-A2: CMR processing with both of UE beams when UE Rx beam pair is selected to maximize composite SINR of both CMRs
· Figure 3-B1: CMR processing per best-matching UE antenna module when UE Rx beam pair is selected to maximize composite RSRP of both CMRs
· Figure 3-B2: CMR processing with both of UE beams when UE Rx beam pair is selected to maximize composite RSRP of both CMRs
As all these are left to UE implementation and nothing in spec forces UE to use a specific criterion and method, it would not be feasible to define L1 measurement accuracy requirements.
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Fig. 1 L1 measurement and report when AoA of CMR is different from IMR
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Fig. 2 Group based measurement and report when multiple L1 measurement resources are configured
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Fig. 3-A1 CMR processing per best-mating UE antenna module when UE Rx beam pair is selected to maximize composite SINR of both CMRs
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Fig. 3-A2 CMR processing with both of UE beams when UE Rx beam pair is selected to maximize composite SINR of both CMRs
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Fig. 3-B1 CMR processing per best-mating UE antenna module when UE Rx beam pair is selected to maximize composite RSRP of both CMRs
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Fig. 3-B2 CMR processing with both of UE beams when UE Rx beam pair is selected to maximize composite RSRP of both CMRs
Fig. 3 Four different UE implementations for Group-based L1-RSRP measurements

Observation 1: UE Rx beam management and TRP beam selection for L1 measurements and reports are left to UE implementation.
· gNB Tx beam selection for L1 measurement report
· According to RAN1 specification, a selection of L1 measurement results among configured multiple measurement results is up to UE implementation.
· UE Rx beam selection for L1 measurements
· UE may consider multiple criteria when selecting measurement results for the report, and it is also up to UE Rx beam codebook design.
· UE L1 measurement for a measurement resource with simultaneously formed two beams
· When UE processes one measurement resource from a TRP, the UE may measure L1-RSRP received from one Rx beam or two Rx beams, which is up to UE implementation

Proposal 3: Do not define group-based L1-RSRP measurement accuracy requirements unless the requirements are applicable only when there are negligible mutual interferences across different pair of Tx-Rx beams.

Conclusions
In this paper, we proposed the following.

Proposal 1: Do not discuss the following in RRM session.
· The number of MIMO layers per TRP for RRM test cases
· Method of AoA selection for RRM test cases
· The number of probes to be used in RRM test cases

Proposal 2: Define test cases for a fast Rx beam sweeping capable UE such that the test cases do not require any side conditions defined for multi-Rx based mTRP support. If the test cases are defined based on the framework of RLM/BFD, the RLM/BFD resources shouldn’t be configured as group-based L1-RSRP measurement resources.

Observation 1: UE Rx beam management and TRP beam selection for L1 measurements and reports are left to UE implementation.
· gNB Tx beam selection for L1 measurement report
· According to RAN1 specification, a selection of L1 measurement results among configured multiple measurement results is up to UE implementation.
· UE Rx beam selection for L1 measurements
· UE may consider multiple criteria when selecting measurement results for the report, and it is also up to UE Rx beam codebook design.
· UE L1 measurement for a measurement resource with simultaneously formed two beams
· When UE processes one measurement resource from a TRP, the UE may measure L1-RSRP received from one Rx beam or two Rx beams, which is up to UE implementation
Proposal 3: Do not define group-based L1-RSRP measurement accuracy requirements unless the requirements are applicable only when there are negligible mutual interferences across different pair of Tx-Rx beams.
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