Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #102-e	R4-2203757
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, Feb. 21 – Mar. 3, 2022

Agenda Item:	10.14.2   
Source:	Apple 
Title:	UE measurement relaxation for RLM and/or BFD 
Document for:	Discussion
1	Introduction
 In Rel-17 UE power saving WI [1], additional enhancement in CONNECTED state is proposed: · Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]. 

b) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4] 

· Note: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS
 












In this paper, we discuss remaining details on RLM/BFD measurement relaxation scheme.  

2	Discussion  
Different design options for RLM/BFD relaxation schemes have been discussed and captured in WF [4]. We further discuss the remaining open issues.   

In [3], it has been agreed that the mobility criterion is NOT mandatory to be configured to enable RLM/BFD relaxation. It was agreed that the serving cell quality criterion will use a pre-defined value for evaluation if the offset is not configured by RRC. However, it is not clear what is the UE behaviour when explicit signaling configured RLM/BFD is enabled but mobility criterion is not configured. In our view, when mobility criterion is not configured, it is up to UE implementation to evaluate mobility condition and determine whether RLM/BFD relaxation is applied or not.   
Proposal 1: It is up to UE’s implementation to evaluate mobility condition when mobility criterion is not configured by the network, and RLM/BFD is allowed by explicit signaling. 

Whether serving cell quality criterion should be configured per-cell basis, or per-UE basis or per-CG basis is under discussion. In [5], RAN2 agreed that “RLM relaxation is enable/disable per-CG (i.e. separately between Pcell and PScell).” In addition, mobility criterion is agreed to be configured per-UE based in [4]. Since the serving cell criterion is using Qin as the default value for entering criterion, it is straightforward to configure the serving cell criterion per-UE basis, similar to mobility criterion. 
Proposal 2: Cell quality criteria is configured per-UE basis.      

On good serving cell quality criteria, it was agreed to use hypothetical BLER with corresponding PDCCH parameters to evaluate good serving cell quality criterion. In addition, Qin will be used as the reference for RLM and BFD. It was noted to further clarification of Qin for BFD. Since Qin_LR uses L1-RSRP, it is our understanding that the serving cell Qin for BFD is the same as RLM, i.e., hypothetical BLER of 2% with PDCCH transmission parameters for in-sync evaluation. The default X value is 0dB, which means Qin is the default RLM/BFD serving cell relaxation criterion. For exiting criterion, the Qout can be used when OOS is detected. UE indicates OOS when the measured SINR becomes worse than Qout during the relaxed mode. Therefore UE should exit the relaxation mode when N310 starts to count, which basically indicate serving cell quality is worse than Qout and OOS is indicated.    

Proposal 3:  Default entering serving cell criterion for RLM/BFD is Qin. X range in RRC configuration can be 2,4,6,8dB.  

Proposal 4:  Exiting serving cell criterion for RLM/BFD is Qout.  

On the relaxed evaluation period of RLM/BFD, it has been agreed that RAN4 specify the new evaluation period based on Max(T, Ceil([Y] x P x N) x Max(TDRX, TRLM-RS/BFD-RS)). 

On whether to apply the relaxation factor on lower bound of relaxed evaluation period, we do not see the need due to the max operation. The scaling factor can be different for FR1 and FR2 and based on DRX cycle configuration.    

Proposal 5: The lower bound of relaxed evaluation period T is NOT relaxed.  

Proposal 6: Different scaling factor based on DRX cycle for FR1 and FR2 respectively. 
· FR1 K=4 for MAX(TDRX, TRS) ≤ 80 ms
· FR2 K=2 for MAX(TDRX, TRS) ≤ 80 ms  

Two options have been discussed for relaxation criteria when multiple RLM-RS/BFD-RS are configured. In RLM/BFD, current specification defines: 

“When the downlink radio link quality on all the configured RLM-RS resources is worse than Qout, layer 1 of the UE shall send an out-of-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the out-of-sync indications as specified in TS 38.331 [2].
When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin, layer 1 of the UE shall send an in-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the in-sync indications as specified in TS 38.331 [2].”

Following similar logic for RLM/BFD, we prefer option 1 when multiple RLM-RS/BFD-RS are configured.  

Proposal 7: 
· For entering condition: the radio link quality of at least one RS resource is better than Qin.
· For exit condition: the radio link quality for all the RS resources is worse than Qout.

3	Summary
This contribution has provided our views on RLM/BFD relaxation for UE power saving. 

Proposal 1: It is up to UE’s implementation to evaluate mobility condition when mobility criterion is not configured by the network, and RLM/BFD is allowed by explicit signaling. 

Proposal 2: Cell quality criteria is configured per-UE basis.      

Proposal 3:  Default entering serving cell criterion for RLM/BFD is Qin. X range in RRC configuration can be 2,4,6,8dB.  

Proposal 4:  Exiting serving cell criterion for RLM/BFD is Qout.  

Proposal 4:  Exiting criterion can be defined as N310 starts to count, i.e., serving cell quality is worse than Qout and UE indicates OSS during relaxation mode. 

Proposal 5: The lower bound of relaxed evaluation period T is NOT relaxed.  

Proposal 6: Different scaling factor based on DRX cycle for FR1 and FR2 respectively. 
· FR1 K=4 for MAX(TDRX, TRS) ≤ 80 ms
· FR2 K=2 for MAX(TDRX, TRS) ≤ 80 ms  

Proposal 7: 
· For entering condition: the radio link quality of at least one RS resource is better than Qin.
· For exit condition: the radio link quality for all the RS resources is worse than Qout.
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