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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Good progress was reached on the remaining issues of UE power saving WI at last meeting and all remaining CRs were agreed and the WI was closed. This document presents an our view on the RRM performance requirements for the new relaxed requirements. 
Discussion

DRX period setting
For the DRX configurations following options were discussed at last meeting [1]:
	· 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. 



It shall be noted that the relaxation factor depends on the TDRX and TSSB. The relation between the relaxation factor and the type of measurements performed is summarized below :
Table 1 Relation between type of procedure and relaxation factor
	Type of procedure
	Relaxation factor

	SSB based RLM in FR1
	K1 = 4 for Max(TDRX,TSSB) ≤40ms and K1 = 2 for 40ms<Max(TDRX,TSSB) ≤80ms.
K3 = K1, if K1 ≤ 2; otherwise K3 = 1.

	SSB based RLM in FR2
	K2 = 2.
K4 = K2, if K2 ≤ 2; otherwise K4 = 1.

	CSI-RS based RLM in FR1
	K1 = 2 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms, K1 = 4 for MAX(TDRX, TRS) ≤ 40 ms
K3 = K1, if K1 ≤ 2; K3 = 1 otherwise.

	CSI-RS based RLM in FR2
	K2 = 2.
K4 = K2, if K2 ≤ 2; K4 = 1 otherwise.

	SSB based BFD in FR1
	Note 2: 	 K1 is the relaxation factor. K1 = 2 for 40ms＜Max(TDRX, TSSB) ≤ 80 ms, K1 = 4 for Max(TDRX, TSSB) ≤ 40 ms
Note 3: 	K3 is the relaxation factor for the lower bound. K3 = K1, if 1 < K1 ≤ 2; K3 = 1 otherwise.

	SSB based BFD in FR2
	K2 is the relaxation factor. K2 = 2.
K4 is the relaxation factor for the lower bound. K4 = K2, if 1 < K2 ≤ 2; K4 = 1 otherwise.


	CSI-RS based BFD in FR1
	K1 is the relaxation factor. K1 = 2 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms, K1 = 4 for MAX(TDRX, TRS) ≤ 40 ms 
K3 is the relaxation factor for the lower bound. K3 = K1, if 1 < K1 ≤ 2; K3 = 1 otherwise.

	CSI-RS based BFD in FR2
	K2 is the relaxation factor. K2 = 2 
K4 is the relaxation factor for the lower bound. K4 = K2, if 1 < K2 ≤ 2; K4 = 1 otherwise.



It is observed from Table 1 that the relaxation factor depends on configured DRX cycles. More specifically, UE applies a relaxation factor of 4 when MAX(TDRX, TRS) ≤ 40 ms and relaxation factor of 2 for for 40 ms < MAX(TDRX, TRS) ≤ 80 ms. This relation applies for following types of procedures:
· SSB based RLM in FR1
· CSI-RS based RLM in FR1
· SSB based BFD in FR1
· CSI-RS based BFD in FR1

Since the relaxation factor depends on the DRX range, it is therefore proposed that both cases DRX ranges are tested for the above procedures. This means testing for a single DRX cycle does not fully verify the core requirements. For FR2 test cases, on the other hand, test can be designed for a single DRX cycle only and our view is that 40 ms is reasonable value to be used. 
[bookmark: _Ref101714849]Proposal 1 SSB based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.

[bookmark: _Ref101714854]Proposal 2 CSI-RS based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.

[bookmark: _Ref101714866]Proposal 3 SSB based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.

[bookmark: _Ref101714870]Proposal 4 CSI-RS based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.

[bookmark: _Ref101714874]Proposal 5 FR2 tests for relaxed RLM and BFD are tested for a single DRX cycle of 40 ms. 

Type of test cases
It is noted that relaxed RLM requirements are introduced for the out-of-sync evaluation. Therefore there is no need to introduce relaxed RLM tests for verifying the in-sync requirements which are identical to the legacy requirements.
[bookmark: _Ref101714878]Proposal 6 No need to introduce relaxed RLM test for verifying the in-sync evaluation requirements.

Detailed test configuration
Regarding the other test configuration, our view is to reuse the configuration from the corresponding legacy test cases and only do the necessary modifications. 
[bookmark: _Ref101714882]Proposal 7 RAN4 to reuse the test configurations from the legacy tests as reference and only do the necessary modifications related to the relaxation.

It is noted that the UE an operate in relaxed mode when fulfilling all or parts of relaxation criteria are met. For example, in the case of relaxed RLM, the criteria are as follows:
	For the UE supports [connected mode power saving] and configured with explicit signaling [TBD]: 
-	when the UE is not performing intra-band carrier aggregation configured with CSI-RS based RLM and CSI-RS based BFD on SCell, and
-	UE has fulfilled good serving cell quality criterion defined in [TBD] if the low mobility criteria is not configured, or
-	UE is also configured with low mobility criterion defined in [TBD] and UE has fulfilled both good serving cell quality criterion defined in [TBD] and low mobility criterion defined in [TBD]. 
-	when the UE is performing intra-band carrier aggregation configured with CSI-RS based RLM and CSI-RS based BFD on SCell, and
-	UE has fulfilled good serving cell quality criterion defined in [TBD] for CSI-RS based RLM on SpCell and for CSI-RS based BFD on serving cell if the low mobility criteria is not configured, or 
-	the UE is configured with low mobility criterion defined in [TBD], and UE has fulfilled both good serving cell quality criterion defined in [TBD] and low mobility criterion defined in [TBD] for CSI-RS based RLM on SpCell and for CSI-RS based BFD on a serving cell.



RAN4 for needs to discussed under which criteria the test case is to be designed. For example, should the test case be designed for the case when the UE is only configured with good serving cell quality criterion or both good serving cell and low mobility criterion. This needs to be discussed and agreed to design a proper test case. 
Proposal 8 RAN4 to discuss and agree on  the exact relaxation criteria for which the test is to be designed for each of test case.

The core requirements also contain requirements on when the UE shall exit the relaxed mode (the exit criteria) as follows:
	The UE is not allowed to relax RLM measurements and apply the relaxed radio link monitoring provided that at least one of the following conditions is met: 
-	The UE sends out-of sync indications to the higher layers,
-	The UE has triggered T310 timer



The SNR levels in the test case be set to a low SNR value while in relaxed mode to trigger the UE to exit relaxed mode. This way the exiting criteria can be verified.
Proposal 9 RAN4 to test the exiting criteria, either as part of the same test or a separate test. 



Summary
In this contribution we have provided our view on the remaining issues of relaxed radio link monitoring and beam management requirements. Based on the discussions, we have made following proposals:
Proposal 1 SSB based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 2 CSI-RS based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 3 SSB based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 4 CSI-RS based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 5 FR2 tests for relaxed RLM and BFD are tested for a single DRX cycle of 40 ms.
Proposal 6 No need to introduce relaxed RLM test for verifying the in-sync evaluation requirements.
Proposal 7 RAN4 to reuse the test configurations from the legacy tests as reference and only do the necessary modifications related to the relaxation.
Proposal 8 RAN4 to discuss and agree on  the exact relaxation criteria for which the test is to be designed for each of test case.

Proposal 9 RAN4 to test the exiting criteria, either as part of the same test or a separate test. 
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