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1. Introduction
This document is to capture the all agreements in RAN4#102-e in email thread #222 on RLM/BFD relaxation for UE Power Saving enhancements.
Agreement in the 1st round
Agreements in the GTW
[bookmark: _GoBack]Agreement in the 2nd round
WF on the Core Part
Issue 2-1-1: The cases that UE is allowed to apply the relaxed RLM/BFD requirement
UE is allowed to apply the relaxed RLM/BFD requirement, 
· provided UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled good serving cell criterion, if low mobility criteria is NOT configured, or 
· provided UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled both good serving cell criterion and low mobility criterion if low mobility criteria is configured
· The following note shall be further clarified in the maintenance phase
· Note: if the explicit signalling is configured to enable the RLM/BFD relaxation and fulfilment of the low mobility criteria, or if it means low mobility state of the UE may be implicitly inferred.
Issue 2-1-3: whether to introduce explicit relaxation command for network to allow UE to apply the relaxed RLM/BFD requirements, irrespective evaluation result of the relaxation criteria 
· In R17 UE power saving, not to introduce explicit relaxation command for network to allow UE to apply the relaxed RLM/BFD requirements, irrespective evaluation result of the relaxation criteria.

Issue 2-2-1: L3 CSI-RS to be used for Low mobility criteria 
· The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient

Issue 2-2-2: Clarification on the specific SSB to be measured for the low mobility criterion evaluation.
· For R17 low mobility criterion, the existing definition of L3 SS-RSRP is used and there is no need to indicate specific SSB for low mobility criterion. 

Issue 2-2-3: Additional Low mobility criteria
· In R17 UE power saving, no additional low mobility criterion is needed besides R16 low mobility criterion.

Issue 2-2-4: Clarifications for Low mobility criteria evaluation
· The low mobility criteria is evaluated on the 
· NR PCell for the case of NR single carrier, NR CA, NE-DC
· NR PSCell for the case of EN-DC
· NR PCell for the case of NR-DC
· the low mobility criteria is evaluated on SpCell (s), regardless whether BFD is configured in Scell or not

Issue 2-2-5: Clarification on L3 filtering for intra-frequency L3 RSRP measurement of serving cell is used for low mobility criterion
· No RRM requirement impact with respect to the L3 filtering for intra-frequency L3 RSRP measurement of serving cell is used for low mobility criterion.

Issue 2-3-1: For RLM, the predefined offset X dB
· For RLM, confirm the predefined offset value X is 0 dB 

Issue 2-3-2: For RLM, other configurable values of offset X dB
· For RLM, the offset X dB can be configured from a set of [2, 4, 6, 8] dB.

Issue 2-3-3: For BFD, the reference threshold Qx and the predefined offset X
· For BFD, confirm Qx = Qin and the predefined offset value X is 0 dB.

Issue 2-3-4: For BFD, other configurable values of offset X dB
· For BFD, the offset X dB can be configured from a set of [2, 4, 6, 8] dB.

Issue 2-3-5: Configuration type of offset for the cell quality criteria
· The offset X dB for the cell quality criteria is configured per UE. Separate values can be configured per FR.
· The offset X dB can be configured separately for RLM and BFD

Issue 2-5-1: Relaxation factors
· The relaxation factor for FR1:
· K1, FR1 = 2 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1 = 4 for MAX(TDRX, TRS) ≤ 40 ms

· The relaxation factor for FR2 SSB:
· K1, FR2, SSB= 2 for MAX(TDRX, TSSB) ≤ 80 ms.

Issue 2-5-3: Additional N310/N311 values for relaxation mode  
· In R17 UE power saving, additional values of the RLF parameters, e.g. T310/N310/N311, for the relaxed operation are not supported.

Issue 2-6-1: Specification for relaxation criteria
· Capture the relaxation criteria for RLM/BFD relaxation in the RAN2 specifications

Issue 2-6-2: Clarification on multiple RLM-RS/BFD-RS
· The following can be clarified in the maintenance phase
· For entering condition, 
· Option 1: the radio link quality of at least one RLM-RS is better than the entering threshold. (Huawei, Qualcomm, Xiaomi, Apple, vivo. OPPO)
· Option 2: The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (e.g. Qout + X1) for all RLM-RS resource. (CMCC, Ericsson, CATT, Nokia, ZTE)
· Option 3: pending by other issues (Intel)
· For exiting condition, 
· Option 1: the radio link quality for all the RLM-RS resources are worse than the exiting threshold. (Huawei, Qualcomm, Apple, OPPO)
· Option 2: The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (e.g. Qout + X2) for any the RLM-RS resources. (CMCC, Ericsson, CATT, Nokia, ZTE)
· Option 3: The UE behaviour on checking the exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified. (vivo, Xiaomi)
· Option 4: pending by other issues (Intel)

Issue 2-6-4: Set P values to one
· Reuse the legacy P factor when relaxed RLM/BFD requirements are applied.




WF on the Performance Part
Issue 3-1: Performance requirements
· No RRM requirement for R17 idle mode UE power saving enhancement.
· FFS No additional accuracy requirement for serving cell quality criterion
· FFS No need to define radio link monitoring in-sync test cases for RLM/BFD measurement relaxation

Issue 3-2: General test configuration
· FFS 
· Proposal 1: Design all test cases when both low mobility criterion and good serving cell quality criterion are configured and fulfils. Do not design the test cases for other cases such as low mobility criterion is not configured. (CATT, QC)

Issue 3-3: DRX period setting
· FFS
· Option 1: Different DRX period can be configured for FR1 and FR2 test cases. (CMCC)
· The example DRX values can be 40ms and 80ms.
· Option 2: DRX period are the same for FR1 and FR2 test cases. (CATT, vivo)
· DRX period is 40 ms. 

Issue 3-4: Test case list
· The below test cases are provided for information. 
· For NR-SA
	
	No.
	Test case
	Note 

	RLM
	1
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX=TBDms
	

	
	2
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	3
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	4
	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	
	5
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX= TBDms
	

	
	6
	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	7
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	8
	Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	BFD
	1
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	2
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	

	
	3
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	4
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	




· For EN-DC
	
	No.
	Test case
	Note 

	RLM
	1
	Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with SSB-based RLM RS in DRX=TBDms
	

	
	2
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	3
	Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	4
	Radio Link Monitoring In-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	
	5
	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
	

	
	6
	Radio Link Monitoring In-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	7
	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	8
	Radio Link Monitoring In-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	BFD
	1
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	2
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	

	
	3
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	4
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	





Issue 3-5: Detailed test configuration
· FFS
· Proposal 1: reusing the corresponding legacy test with the following modifications: (Qualcomm)
(1) RLM Out-of-sync SSB based non-DRx in FR1 in EN-DC
a. Configure offset to Qin for entering condition = 0dB to keep the SINR variation setting in the legacy test
b. Change D1 as
KSSB, FR1 * 20 (T_SSB) * 2 (P) * 10 + 20 (T_SSB) * 2 (P) = 400 KSSB, FR1 + 40 (ms)
(2) BFD CSI-RS based DRx in FR2 in NR-SA
a. Configure offset to Qin for entering condition = 0dB and set SNR1>Qin
b. Extend T3 by the additional delay allowed for BFD evaluation
· Proposal 2: The number of time duration depends on exit threshold. (CMCC)
· If exit threshold is Qout+ZdB, then at least 4 time durations should be set up. 
· For T1, the SINR is higher than Qin; For T2, the SINR is higher than Qout+ZdB and lower than Qin; for T3, the SINR is higher than Qout and lower than Qout+ZdB; For T4, the SINR is lower than Qout. 
· If exit threshold is Qout, then at least 3 time durations should be set up. 
· For T1, the SINR is higher than Qin; For T2, the SINR is higher than Qout and lower than Qin; for T3, the SINR is lower than Qout. 
· Proposal 3: The length of duration of D1 depends on exit threshold (CMCC)
· If exit threshold is Qout+ZdB, the current D1 value can be reused.
· If exit threshold is Qout, the D1 value should be relaxed.

