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1 Introduction

In RAN4#86bis, a CR on some RLM open issues was endorsed in [1]. Also, the below are the agreements on RLM during the ad hoc session [2]:
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.
…

Scaling for RLM evaluation periods in FR2 (RLM-SSB overlapped with SMTC/Gap)

Case 1) All RLM-RS are not overlapped with measurement gap
· Case 1a) RLM-RS partially overlapped with intra-freq SMTC (TSSB<SMTC periodicity)
· Option 1: [image: image1.png]


 (NTT DOCOMO, Huawei)

· Case 1b) RLM-RS fully overlapped with intra-freq SMTC (TSSB=SMTC periodicity)
· Option 1: Not define SSB-based RLM requirements, UE has to be configured with CSI-RS based RLM (NTT DOCOMO, Nokia)

· Option 2: Scaling by 
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 is scaling factor due to Rx beam sweeping operation for SMTC measurement (Huawei)

· Option3: Sharing mechanism for RLM and intra-frequency measurement is FFS


Case 2) Some of SMTC window would be covered by measurement gap, or some gaps are covered by SMTC.
· Case 2a) RLM-RS partially overlapped with SMTC (TSSB< min(SMTC periodicity, MGRP))
· Option 1: [image: image4.png]


 (NTT DOCOMO)

· Option 2: 
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· Case 2b) RLM-RS fully overlapped with SMTC (TSSB=SMTC periodicity< MGRP)

· Option 1: Not define RLM requirements (NTT DOCOMO, Nokia)

· Option 2: 
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· 
Option3: Sharing mechanism for RLM and intra-frequency measurement is FFS

Case 3) All of SMTC window would be covered by measurement gap.
· RLM-RS fully overlapped with SMTC (TSSB=SMTC periodicity= MGRP)

· Not define RLM requirements(Agreed in RAN4#86 meeting)

Case 4) No SMTC window would be covered by measurement gap.
· Case 4a) Some of RLM-RS will be neither overlapped with SMTC nor overlapped with gap (TSSB < SMTC; and 4TSSB < SMTC periodicity+ MGRP)
· Option 1: [image: image8.png]
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· Option 2: 

,  (Huawei)

· Case 4b) All of RLM-RS will be either overlapped with SMTC or overlapped with gap (2TSSB=SMTC periodicity= MGRP)

· Option 1: 

, (Huawei)

…

In FR2:

UE is only expected to perform SSB-based RLM outside measurement gaps. 

UE is only expected to perform SSB-based RLM outside SMTC windows if RLM-RS is partially overlapped with SMTC.

If the SMTC is fully overlapped with RLM-RS, RAN4 is to study sharing mechanism for RLM and intra-frequency measurement
The sharing parameter agreements for RLM have been captured in the CR [1] as follows:
For FR1,

· P=1/(1 – TSSB/MGRP), when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and

· P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
For FR2, 

· P is 1/(1- TSSB/SMTC period), when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB, and there are SSB occasions which are overlapping with some but not all occasions of intra-frequency SMTC; and 

· 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 

· P is 1/(1- TSSB/min(SMTC period,MGRP)), when in the monitored cell there are measurement gaps overlapping with some but not all occasions of the SMTC, and there are SSB occasions which are overlapping with some but not all occasions of intra-frequency SMTC; and

· 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

· 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 

· 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.

In this contribution, we further discuss the FR2 scenario of full overlap of the SSBs configured as RLM-RS and intra-frequency SMTC which is FFS in the above agreements.
2 On the sharing parameter between RLM and intra-frequency measurements
When all occasions of the SSB configured as RLM-RS resource overlap with intra-frequency SMTC, the UE may be forced to receive the serving cell SSB for RLM and perform measurements on a neighbor cell on the same frequency. This may only happen when periodicity of SMTC is the same as the periodicity of the SSB used for RLM. If no scaling is applied in this scenario, this would mean that the UE may not use analog beamforming since the receiving beams may need to be configured to receive in different directions at the same time.
· Observation 1: Since the periodicities are the same for RLM SSB and SMTC, it is not possible to always prioritize RLM or always prioritize intra-frequency measurements because the second type of measurements would never be performed. Hence, only sharing is relevant for this scenario.
However, it is difficult to decide a single pre-defined sharing parameter between RLM evaluations and intra-frequency measurements performed in SMTCs, because the amount of intra-frequency measurements may vary a lot, and also the periodicity of RLM-RS resources is not fixed but configurable.
· Observation 2: It is difficult to define a fixed sharing parameter which suits all RLM and intra-frequency configurations.
It is therefore proposed to introduce a configurable sharing parameter controlling the measurement occasions shares between RLM and intra-frequency measurements when SMTC always overlaps RLM SSB. RAN4 could define, e.g., 4 measurement schemes corresponding to different values of the sharing parameter.
· Proposal 1: Introduce a configurable sharing parameter between RLM and intra-frequency measurements when RLM SSB and SMTC fully overlap.
· Proposal 2: The measurement schemes corresponding to different sharing parameter values are defined in TS 38.133 (e.g., 4 schemes with IDs 00, 01, 10, and 11 for 25%, 50%, etc.).
Based on the above, a draft CR and a draft LS are proposed in [3] and [4].
3 On scaling with DRX

In the last meeting, it was agreed to scale the RLM evaluation period for DRX cycle lengths of up to 320 ms, due to the misalignment between the measured SSB and DRX ON duration.
However, there will also be configurations where the measured SSB and DRX ON durations are aligned for which no scaling is needed. Therefore, the introduced scaling must be clarified that it is only applicable for the case when there is any misalignment, otherwise the scaling shall not apply.
· Proposal 3: A clarification is added that the introduced scaling is only applicable when the measured SSB and DRX ON duration are misaligned, otherwise the scaling shall not apply.
4 Summary

The following have been observed and proposed in this contribution.

· Observation 1: Since the periodicities are the same for RLM SSB and SMTC, it is not possible to always prioritize RLM or always prioritize intra-frequency measurements because the second type of measurements would never be performed. Hence, only sharing is relevant for this scenario.

· Observation 2: It is difficult to define a fixed sharing parameter which suits all RLM and intra-frequency configurations.
· Proposal 1: Introduce a configurable sharing parameter between RLM and intra-frequency measurements when RLM SSB and SMTC fully overlap.

· Proposal 2: The measurement schemes corresponding to different sharing parameter values are defined in TS 38.133 (e.g., 4 schemes with IDs 00, 01, 10, and 11 for 25%, 50%, etc.).

· Proposal 3: A clarification is added that the introduced scaling is only applicable when the measured SSB and DRX ON duration are misaligned, otherwise the scaling shall not apply.
A draft CR and a draft LS are proposed in [3] and [4].
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