[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #93 	R1-1805878
Busan, Korea, May 21st – 25th, 2018

Agenda Item:	7.1.1.5.2
Source:	Huawei, HiSilicon
Title:	Remaining details on NR RLM
Document for:	Discussion and Decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In this contribution, we discuss the remaining issues of NR RLM.

RLF/RLM and BFR
We believe that indications from beam failure recovery (BFR) are beneficial to UE’s RLF evaluations and operations for the following reasons:
1) The RS for RLF/RLM includes SS/PBCH block and CSI-RS for beam management and L3 mobility, while the RS for BFR includes SS/PBCH block and CSI-RS for beam management. The RS for RLF/RLM and the RS for BFR can be different RS, depending on network configuration. Even when the same RS-type is configured for the RLM and BFR, the RLM-RS resource set may be different. If different RLM-RS resource set is used, the evaluation results on BFR and RLF/RLM may be different. 
2) BFR is a short-term procedure and provides indications more frequently. RLF/RLM is a long-term procedure and can provide periodic indications. The short-term and long-term results may lead to different UE behaviors at some time.
3) RLF/RLM is based on comparison of hypothetical PDCCH BLER and Q_in/Q_out to provide IS/OOS indications and evaluations, while L1-RSRP measurement may be used for BFR. Even if the same RS is used for RLF/RLM and BFR, the evaluation results may be different. 
Given the differences as pointed out above, any assistance information for the RLM procedure would be beneficial. For instance, if L1 beam failure recovery is successful before the expiry of T310 timer for RLM, it means that a beam pair link is available to UE, at least for a certain time duration. Such indication from beam failure recovery to L3 can help UE to defer the RLF declaration. When UE receives the new indication, it can reset T310 to clear the current IS counter and start a new T310 timer to count N311 IS. When another N311 IS is received before the new T310 expiry, UE can stop T310 timer. Otherwise, UE will declare RLF if T310 expires. To facilitate BFR procedure outcome to reset T310 timer, UE also needs to support an asynchronous RLM indication. 
Proposal 1: NR supports UE aperiodic indication from beam failure recovery procedure to high layers to assist the RLM procedure.   

RLM-RS and the serving PDCCH monitoring
For RLM-RS configuration, it is desirable that the configured RLM-RS can well reflect the quality of Tx beam that might be used for control and data transmission. In RAN1#92b, the agreements corresponding to this issue are shown below
Agreements [1]:
· Further clarification of RAN2 agreement (will require additional physical layer text proposals):
· Working assumption: If the TCI-states refer to CSI-RS for tracking, it is up to UE to select a NZP-CSI-RS resource from the configured resources for CSI-RS for tracking for RLM
· FFS on the UE behavior when TCI-states indicate a combination of SSB, CSI-RS, and CSI-RS for tracking
In case of TCI-states indicating a combination of SSB, CSI-RS and CSI-RS for tracking when no RLM-RSs are explicitly configured, UE will determine which RSs are used for RLM. Compared with single type of RLM-RS, UE can provide better RLM accuracy if UE use all types of RSs. We propose that UE use all types of indicated RSs in TCI-states for RLM.
Proposal 2: When TCI-states indicate a combination of SSB, CSI-RS and CSI-RS for tracking, UE should use all the types of indicated RSs for RLM.

RS configuration for RLM and BFD
In RAN1#92b meeting, the following agreements were made on the RS configuration for RLM and BFD
Agreements [1]:
· To reply the LS from RAN2 in R1-1803577
Answer 1:
· The maximum number of BFD-RS(s) is 2 per BWP. 
· The maximum number of RLM-RS(s) and BFD-RS(s) should depend on whether same RS(s) is shared between RLM and BFD. The maximum number of unique RS(s), each RS using different set of resources, for both RLM-RS(s) and BFD-RS(s) are:
· X RS(s) per BWP for below 3 GHz,
· X=2(working assumption)
· Y RS(s) per BWP for above 3 GHz and below 6 GHz,
· Y=6 (working assumption)
· Z RS(s) per BWP for above 6 GHz,
· Z=8(working assumption)
· where maximum number of BFD-RS(s) is 2 RSs per BWP and maximum number of RLM-RS(s) is 2 RSs per BWP for below 3 GHz, 4 RSs per BWP for above 3 GHz and below 6 GHz, 8 RSs per BWP for above 6 GHz. 
· Please note that support of 8 RLM-RSs and 2 BFD-RS for above 6 GHz is feasible if the 2 BFD-RS are a subset of 8 RLM-RSs.

Answer 2:
· Yes. They can be completely orthogonal, depending on NW configuration.
From the above agreements, it can be seen that RS resources for RLM and BFD can be completely orthogonal. For above 6GHz, the maximum number of unique RS(s) for both RLM and BFD is assumed to be 8. Then, if the two types of RS are completely orthogonal, the maximum of number RLM-RS(s) will be only 6, which may not be able to cover all the serving beams and candidate beams especially when UE frequently moves within the serving cell’s coverage. To reduce the probability of RLM-RS reconfiguration, network should be able to configure at most 8 RLM-RSs even when the RS resources for BFD and RLM are completely orthogonal. Thus, we support that the maximum number of unique RSs for both RLM-RS and BFD-RS should be 10 for above 6GHz, which also aligns with the design principle for above 3GHz and below 6GHz.
Proposal 3: The maximum number of unique RS(s), each RS using different set of resources, for both RLM-RS(s) and BFD-RS(s) are 10 per BWP for above 6 GHz.
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[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution has provided our view on the remaining details on RLM RS configuration in NR. The following proposals have been made: 
Proposal 1: NR supports UE aperiodic indication from beam failure recovery procedure to high layers to assist the RLM procedure.
Proposal 2: When TCI-states indicate a combination of SSB, CSI-RS and CSI-RS for tracking, UE should use all the types of indicated RSs for RLM.
Proposal 3: The maximum number of unique RS(s), each RS using different set of resources, for both RLM-RS(s) and BFD-RS(s) are 10 per BWP for above 6 GHz.
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