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1. Introduction

In RAN4 #87 there are many agreements for RLM NR[1],
· Update to section 8.1

· Add the framework for FR2 requirements for SSB based RLM

· Finalize details for DRX requriements

· Update the PDCCH parameters for SSB based RLM

· add scaling for overlapping with MG

In this contribution, we will discuss the remaining RLM requirements for NR.

2. Rx beam sweeping delay
In agreed updates for 38.133[1], it’s FFS whether additional delay is expected in RLM evaluation period when UE doesn’t know which Rx beam is the suitable for RLM. It’s written as follows:
Editor’s Note: FFS how to capture the agreement: RLM measurement based on non Rx beam sweeping on certain conditions which are FFS. If there is no guarantee that UE can aware which Rx beam is the suitable for RLM, additional delay is expected in RLM evaluation period.

Best Rx beam can be acquired by other measurement task, i.e. intra-frequency measurement, beam management and so on. However, when the best RX beam is not available, 8 Rx beam sweeping is suggested. Therefore, TEvaluate_out_SSB and TEvaluate_in_SSB will be increased by 8 times, i.e. 8*TEvaluate_out_SSB and 8*TEvaluate_in_SSB.
Proposal 1: 8*TEvaluate_out_SSB and 8*TEvaluate_in_SSB is expected in RLM evaluation period delay when UE doesn’t know which Rx beam is the suitable for RLM.
3. Evaluation time for confliction of MGRP/SMTC/RLM
In agreed updates for 38.133[1], it’s FFS for FR2 evaluation time when there are some confliction between MGRP/SMTC/RLM. There are 4 FFS cases which are written as follows:
For FR2, 

Case 1: P is FFS, when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB, and all SSB occasions are overlapping with intra-frequency SMTC; and 

Case 2: P is FFS, when in the monitored cell there are measurement gaps overlapping with some but not all occasions of the SMTC, and all SSB occasions are overlapping with intra-frequency SMTC; and

Case 3:P is FFS, when in the monitored cell there are no measurement gaps overlapping with any occasion of the SMTC, and there are SSB occasions neither overlapping with SMTC nor with measurement gaps; and 

Case 4: P is FFS, when in the monitored cell there are no measurement gaps overlapping with any occasion of the SMTC, and all SSB occasions are overlapping with occasions of either SMTC or measurement gaps.

For case 1, the RLM are fully overlapping with intra-frequency SMTC, time sharing method is needed. The sharing signaling needs to be defined by RAN2 for allocating the RLM-RS resource for RLM and intra-frequency measurement, e.g. intraRLMSharingRatio. Similar with gap sharing, we can define a sharing ratio X according to the signaling from higher layer. 
Table 1: Value of parameter X for intra-frequency and RLM sharing
	intraRLMSharingRatio
	Value of X (%)

	‘00’
	25

	‘01’
	50

	‘10’
	75

	‘11’
	90


 
NW may indicate the measurement sharing ratio  to the UE in case the intra-frequency SMTC are fully overlapped with RLM occasions wherein the measurement sharing ratio X decides the measurement resource allocation between RLM and intra-frequency SMTC.

The total measurement or RLM period might be extended by this measurement sharing ratio, Therefore, P=1/X.

e.g. if the ratio for RLM is 75%, then the total delay for RLM evaluation will be extended to 1/75%

For case 2, when MGRP is smaller than SMTC period and RLM, no intra-frequency SMTC can be performed. Since all RLM-RS are overlapping with intra-frequency SMTC, no RLM requirement can be defined. When MGRP is larger than SMTC period, both intra-frequency SMTC and RLM can be performed. The RLM evaluation time need to escape the time window where measurement gap occupied. Therefore, RLM time will be extended to 1/(1- TSSB/ MGRP). At the same time, RLM are still fully overlapping with intra-frequency SMTC, time sharing is needed. According to Table 1, The RLM will be further extended to 1/(X*(1- TSSB/ MGRP)).

For case 3, RLM are not overlapping with both intra-frequency SMTC and MGRP, then P=1.

For case 4, RLM are overlapping with occasions of either SMTC or measurement gaps. There are two possible methods. At first, RLM need to escape the occasions where measurement gaps lies. The RLM evaluation will be 1/(1- TSSB/ MGRP). Then time sharing is needed for RLM and intra-frequency SMTC which is similar with case 2. According to Table 1, The RLM will be further extended to 1/(X*(1- TSSB/ MGRP)).

Proposal 2: When RLM-RS and intra-frequency SMTC are fully aligned, RLM can be performed in available RLM-RS resources within SMTC by measurement sharing, where X is sharing ratio which decides the measurement resource allocation between RLM and intra-frequency SMTC.
Proposal 3: RAN2 needs to define related measurement sharing ratio signaling.
Proposal 4: P is 1/X, when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB, and all SSB occasions are overlapping with intra-frequency SMTC; and 

Proposal 5: P is 1/(X*(1- TSSB/ MGRP)), when in the monitored cell there are measurement gaps overlapping with some but not all occasions of the SMTC, and all SSB occasions are overlapping with intra-frequency SMTC; and

Proposal 6: P is 1, when in the monitored cell there are no measurement gaps overlapping with any occasion of the SMTC, and there are SSB occasions neither overlapping with SMTC nor with measurement gaps; and 

Proposal 7: P is 1/(X*(1- TSSB/ MGRP)), when in the monitored cell there are no measurement gaps overlapping with any occasion of the SMTC, and all SSB occasions are overlapping with occasions of either SMTC or measurement gaps.
4. Evaluation time for CSI-RS based RLM
In our last contribution[2], we provide our simulation results for CSI-RS based RLM. From our results, it’s observed that CSI-RS with density = 3 can provide more accurate results especially in relative large delay spread case. The sample number will be 10 and 20 for high SNR and low SNR case respectively.

Proposal 8: Define D=3 as the baseline for CSI-RS based RLM test configuration.

Proposal 9: For D=3, choose N=10 for SNR estimation in high SNR region, the evaluation time will be 10*CSI-RS Periodicity.

Proposal 10: For D=3, choose N=20 for SNR estimation in low SNR region, the evaluation time will be 20* CSI-RS Periodicity.
5. Conclusion
Proposal 1: 8*TEvaluate_out_SSB and 8*TEvaluate_in_SSB is expected in RLM evaluation period delay when UE doesn’t know which Rx beam is the suitable for RLM.

Proposal 2: When RLM-RS and intra-frequency SMTC are fully aligned, RLM can be performed in available RLM-RS resources within SMTC by measurement sharing, where X is sharing ratio which decides the measurement resource allocation between RLM and intra-frequency SMTC.
Proposal 3: RAN2 needs to define related measurement sharing ratio signaling,.

Proposal 4: P is 1/X, when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB, and all SSB occasions are overlapping with intra-frequency SMTC; and 

Proposal 5: P is 1/(X*(1- TSSB/ MGRP)), when in the monitored cell there are measurement gaps overlapping with some but not all occasions of the SMTC, and all SSB occasions are overlapping with intra-frequency SMTC; and

Proposal 6: P is 1, when in the monitored cell there are no measurement gaps overlapping with any occasion of the SMTC, and there are SSB occasions neither overlapping with SMTC nor with measurement gaps; and 

Proposal 7: P is 1/(X*(1- TSSB/ MGRP)), when in the monitored cell there are no measurement gaps overlapping with any occasion of the SMTC, and all SSB occasions are overlapping with occasions of either SMTC or measurement gaps.
Proposal 8: Define D=3 as the baseline for CSI-RS based RLM test configuration.

Proposal 9: For D=3, choose N=10 for SNR estimation in high SNR region, the evaluation time will be 10*CSI-RS Periodicity.

Proposal 10: For D=3, choose N=20 for SNR estimation in low SNR region, the evaluation time will be 20* CSI-RS Periodicity.
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