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1
Introduction
At RAN2#97bis, it is agreed that:
	When the serving cell quality is above S-Measure, the UE is not required to measure the IDLE RS and CSI-RS for neighbour cells.


However, how to configure S-measure and when the UE is required to perform measurement is not determined yet. On the other hand, high frequencies up to 52.6GHz will be used in NR. High frequencies are vulnerable to the propagation environment. To tackle the issue, beamforming will be used. Companion with the beamforming, new features such as beam link monitoring, beam failure recovery etc. are specified in NR. Whether extra measurement starts and stop mechanism besides S-measure is required in the beamforming network should also be discussed.
2
Discussion
In the CONNECTED mode, CSI-RS can be used for the purpose of L3 mobility in addition to NR-SS. And according to the agreement in RAN1, the time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell which is obtained from an SS block. In other words, NR-SS should be measured anyway. If the quality of the NR-SS deteriorates that the UE fails to acquire the timing of the cell, it’s impossible to perform CSI-RS based measurement. So from this point of view, S-measure should be evaluated at least based on NR-SS.

Proposal 1: S-measure should be evaluated at least based on NR-SS.
Regarding NR-SS and CSI-RS, the common understanding is that the signal of NR-SS can cover a wide area within a cell and serve all UEs within the wide area, however, its spatial resolution is low (i.e., it is transmitted as a wide beam). On the other hand, CSI-RS provides higher spatial resolution (i.e., a narrow beam) and a stronger signal within the narrow beam, but covers only a narrow area. And according to the agreement in RAN1, the design of CSI-RS for L3 mobility should reuse the CSI-RS design for beam management as a baseline. From the properties of these individual RS, it can be seen that NR-SS is a kind of cell-specific RS, while CSI-RS is a kind of UE-specific RS. The measurement results derived from NR-SS represent the coverage quality of the common channels, e.g. PBCH, paging etc. While the measurement results derived from CSI-RS represent the coverage quality of the UE specific dedicated channels, e.g. PDCCH, PDSCH etc. for data transmission. And with the quite different properties of these two individual RS, the measurement results derived based on CSI-RS could deviate a lot from the  measurement results derived based on NR-SS. In addition, transmission with higher spatial resolution, the measurement results derived from CSI-RS may be more sensitive to the propagation environment, for example blockage. So if the S-measure is evaluated only based on NR-SS, there may be cases that the cell quality based on NR-SS remains above the configured threshold while the quality based on CSI-RS indicates that the cell may become not a good choice of data transmission. Given the analysis, S-measure should also be evaluated based on CSI-RS in addition to the NR-SS.

Proposal 2: S-measure should also be evaluated based on CSI-RS in addition to the NR-SS.

S-measure should be evaluated based on both NR-SS and CSI-RS. The question is whether only one or two separate S-measures should be configured. Theoretically, both options are able to work. If only one S-measure is configured, when the serving cell quality based on either NR-SS or CSI-RS is lower than the configured S-measure, the UE is required to measure the NR-SS and CSI-RS (if configured) for neighbour cells. If two separate S-measures are configured, one for NR-SS and the other for CSI-RS, when the serving cell quality is lower than either of the S-measures, the UE is required to measure the NR-SS and CSI-RS (if configured) for neighbour cells. Considering the different properties of the two reference signals and for the sake of network configuration flexibility, two separate S-measures is more reasonable.
Proposal 3: Two separate S-measures (e.g. S-measure-SS and S-measure-CSIRS) can be configured for a single UE, one is evaluated based on NR-SS and the other is evaluated based on CSI-RS.

Proposal 4: When the serving cell quality, either NR-SS based or CSI-RS based is lower than the corresponding S-measure, the UE is required to measure the NR-SS and CSI-RS (if configured) for neighbour cells.
It is agreed in RAN1 that at least CSI-RS is used for beam management. Besides, the beam failure detection is also based on the measurement of the CSI-RS. In the case of beam failure, the UE searches for new candidate beams and initiates the beam recovery procedure. When performing beam recovery, it is agreed at RAN1 NR_AH_1706 that several beam recovery attempts are allowed. In addition, indication(s) will be provided to the upper layer when beam failure recovery succeeds.
	Agreements:
· RAN1 agrees that the certain number of beam failure recovery request transmissions is NW configurable by using some parameters

· Parameters used by the NW could be:

· Number of transmissions

· Solely based on timer

· Combination of above
Agreements:
· NR should strive to provide aperiodic indication(s) based on beam failure recovery procedure to assist radio link failure (RLF) procedure, if same RS is used for beam failure recovery and RLM procedures. 

· Example 1: aperiodic indication(s) based on beam failure recovery procedure can reset/stop T310

· RAN2 can decide specific procedure

· Example 2: aperiodic indication(s) based on failure of beam recovery procedure

· How to use aperiodic indication can be decided in RAN2

FFS: aperiodic indication(s) based on beam failure recovery procedure to assist RLF procedure if different RS is used


According to the definition at RAN1#89, beam failure event occurs when the quality of beam pair link(s) of an associated control channel falls low enough. So once beam failure occurs, data transmission will be interrupted until beam recovery. Or even the worse, if beam recovery fails, data transmission will be interrupted until at last the RLF is triggered and the UE successfully re-establishes a connection on another cell. Network operation on high frequency (e.g. above 6GHz) may incur blockage from time to time. For example, according to the statistics from [1], typically for a UMi UE moving at 30 km/hr, it would suffer a 600ms blockage duration every 2.4 seconds on average. Whether the beam link can be recovered in the same cell/TRP depends highly on the propagation environment. 

Given the above, once beam failure happens or the first one or X beam failure recovery attempt(s) fails, indication should be sent from L1 to RRC to initiate the RRM measurement. In other words, the UE is required to measure the NR-SS and CSI-RS (if configured) for neighbour cells if indication from L1 indicates that beam failure happens or the first one or X beam failure recovery attempt(s) fails. On the other hand, if beam failure recovery successful indication is received from L1 in the following, the UE is not required to measure the IDLR RS and CSI-RS for neighbour cells anymore.
Proposal 5: The UE is required to measure the NR-SS and CSI-RS (if configured) for neighbour cells if indication from L1 indicates that beam failure happens or the first one or X beam failure recovery attempt(s) fails.
3
Conclusion
In this contribution, how to configure S-measure and when the UE is required to perform measurement is discussed with the following proposals:
Proposal 1: At least S-measure based on NR-SS should be configured in NR.
Proposal 2: S-measure based on CSI-RS should be configured in addition to the S-measure based on NR-SS.
Proposal 3: Two separate S-measures (e.g. S-measure-SS and S-measure-CSIRS) can be configured for a single UE, one is evaluated based on NR-SS and the other is evaluated based on CSI-RS.

Proposal 4: When the serving cell quality, either NR-SS based or CSI-RS based is lower than the corresponding S-measure, the UE is required to measure the NR-SS and CSI-RS (if configured) for neighbour cells.
Proposal 5: The UE is required to measure the NR-SS and CSI-RS (if configured) for neighbour cells if indication from L1 indicates that beam failure happens or the first one or X beam failure recovery attempt(s) fails.
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