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1. Introduction

In RAN4#88bis meeting, the following agreements was captured in [1].

	· The agreement on CBD from RAN4#88bis AH session  

· -3dB as side condition for CBD measurement.

· For CSI-RS based CBD, CSI-RS is assumed to be transmitted in >=24 PRBs with D=3

· [3] samples for SSB and [5] samples for CSI-RS with D=3 with FFS accuracy, FFS how to capture the accuracy requirements in the spec

· FFS if requirements for D=1 with larger BW are defined. 

· CBD measurement may cause scheduling restriction when performed. When CBD measurement is performed is FFS.

· Option 1: CBD measurement is performed only when beam failure is detected

· Option 2: Up to UE implementation 

· FFS if N=1 can apply when SSB is included in SMTC.

· No other condition for N=1 for SSB based CBD measurement 

· FFS if N=1 can apply for CSI-RS based CBD measurement and if so what is the condition

· N is fixed to 8 when condition for N=1 does not apply.
· Same scheduling restriction due to CBD measurement are defined as for L1-RSRP for beam reporting


Based on the above agreements, we provide our further discussion on the following issues for CBD L1-RSRP measurement requirements.
· For SSB based CBD, FFS if N=1 is feasible under the condition that SSB is included in SMTC

· For CSI-RS based CBD, FFS if N=1 is feasible and the condition

· FFS when UE scheduling restriction are allowed due to CBD measurement being performed.

· Option 1: when beam failure is detected

· Option 2: Up to UE implementation 

· FFS prioritization between L3 measurement in SMTC and CBD measurement.
2. Discussion
Based on the RRM testability discussion, fine beam is assumed to be used for candidate beam detection and rough Rx beam is assumed to be used for L3 mobility measurements. UE could not derive the fine beam information from the SMTC measurement results.
Proposal 1: For SSB based CBD, Rx beam sweeping (N=8) is always assumed for L1-RSRP measurements.

It is assumed that fine Rx beam is used for both candidate beam detection and beam reporting. Rx beam sweeping is always allowed for L1-RSRP measurement for beam reporting. Hence, UE can obtain fine Rx beam information by L1-RSRP measurements for beam reporting. When a CSI-RS is QCL-TypeD with a beam reporting RS, then N=1 can be used for CBD measurements.
Proposal 2: For CSI-RS based CBD, no Rx beam sweeping (N=1) can be assumed for CBD L1-RSRP measurement when the CSI-RS resource for CBD is QCL-TypeD with a periodic beam reporting RS.

If beam failure is triggered according to beam failure detection procedure as defined in RAN2 specifications, then UE is allowed to initiate contention-free random access based on CBD L1-RSRP measurements during a time period for beam failure recovery. The time period for contention-free random access can be configured by the parameter beamFailureRecoveryTimer in the range {10ms, 20ms, 40ms, 60ms, 80ms, 100ms, 150ms, 200ms}. The scheduling restriction on CBD-RS is allowed due to CBD measurement being performed. However, when the UE performs CBD measurement, it needs to be studied.

One implementation is assumed that UE starts to perform CBD L1-RSRP measurements once beam failure is triggered. The measurement opportunities within beamFailureRecoveryTimer period is quite limited. The L1-RSRP measurement accuracy for CBD is difficult to be guaranteed. Since BS could not predict when the beam failure will be triggered, the interruptions due to CBD measurements is unknown for BS. Another implementation is UE continuously performs CBD L1-RSRP measurements. However, it causes UE power consumption issues and much measurement burden, and the scheduling restriction for CBD shall be always assumed on CBD-RS symbols. So, it is left to UE to decide when to perform CBD measurements.
Proposal 3: It is up to UE implementation of when to perform CBD measurements, and the requirements should consider the worst case.

The SSB based CBD measurement occasions are always partially or fully overlapping with SMTC occasions and UE could not simultaneously perform CBD measurements and SMTC measurements. UE performs RLM measurements to monitor cell level quality. When link failure is triggered, UE performs in-sync detection for radio link recovery. UE performs BFD measurements to monitor beam level quality. When beam failure is triggered, UE performs candidate beam detection for beam recovery. According to RLM requirements, the UE prioritizes the SMTC measurements than in-sync detection. The sample principle can be used for CBD measurements.
Proposal 4: The L3 measurements in SMTC are prioritized over CBD measurements, and the scaling factor P for in-sync evaluation can be reused for CBD measurements.

3. Conclusions

This contribution provides the discussion on the L1-RSRP measurement requirements for candidate beam detection and beam management in NR. The following proposals are provided:
Proposal 1: For SSB based CBD, Rx beam sweeping (N=8) is always assumed for L1-RSRP measurements.

Proposal 2: For CSI-RS based CBD, no Rx beam sweeping (N=1) can be assumed for CBD L1-RSRP measurement when the CSI-RS resource for CBD is QCL-TypeD with a periodic beam reporting RS.

Proposal 3: It is up to UE implementation of when to perform CBD measurements, and the requirements should consider the worst case.

Proposal 4: The L3 measurements in SMTC are prioritized over CBD measurements, and the scaling factor P for in-sync evaluation can be reused for CBD measurements.
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