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Good progress was reached on release 17 UE power saving WI at last meeting as many of the open issues were resolved and most CRs were endorsed. However, there are still few important open issues left that affect the core part of the WI and the core part of the CRs. We provide our view on those issues in this contribution and draft CRs are provided our companion papers.
 
Discussion
Conditions for applying relaxed requirements
Following agreement was reached at last meeting [1]:
	Issue 1-2-1&Issue 1-2-2: Enable the RLM/BFD relaxation feature
· RLM/BFD relaxation is enabled by explicit signaling.  
· FFS the applicability conditions that UE is allowed to apply relaxed requirement.



The FFS in the above open issue introduced ambiguity to the RAN4 discussions in our view as RAN4 has already spent many meetings discussing the conditions for applying the relaxed requirements. For example, the discussed and agreed conditions include low mobility criterion being met, good serving cell quality being met and the short DRX cycle condition being met. In our view, the FFS in the above open issue is not clear.
Proposal 1: FFS on the applicability conditions for UE to apply the relaxed requirement shall be avoided as RAN4 has already reached concrete agreements on applicability conditions.

RS for L3 RSRP in low mobility criterion
Following agreement was reached at last meeting [1]:
	Issue 2-1: L3 CSI-RS to be used for Low mobility criteria 
· Option 1: L3 CSI-RS can be used for low mobility criteria evaluation for Ues supports CSI-RS based L3 measurements as well. 
· Option 2: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient. 



At RAN4#101-e meeting it was agreed to use the SSB based intra-frequency L3 RSRP measurement of the serving cell to evaluate the low mobility criterion [2]. As this is the last meeting to complete the core part of the WI, our view is that the current agreement to use SSBs for evaluating the low mobility criterion is sufficient as SSBs are the basic RS required for core operation and that is supported by all UEs. Since SSBs were also used as the basic RS for evaluating the low mobility criterion in release 16 power saving WI, RAN4 can simply reuse those instead of extending the scope to also include CSI-RS which may need further evaluation for which there is no time.  
Proposal 2: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient.

Good serving cell quality criterion for RLM/BFD
Following agreement was reached at last meeting [1]:
	Issue 3-1: Good serving cell quality criteria for RLM/BFD
· Agreement 
· The good serving cell quality criteria for RLM/BFD is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.
· Qx = Qin for RLM
· Qx = [Qin] for BFD
· Note: definition of Qin for BFD needs to be clarified
· The offset X can be configured from a set of 4 values
· Exact values are FFS
· One pre-defined value is used for evaluation if the offset is not configured
· Pre-defined value X = [0] dB
· Signalling details are up to RAN2 



Based on the above agreements, in addition to one predefined value (X) the NW can configure one offset value out of 4 values which is applied on top of Qin for RLM for deciding whether the UE meets the good serving cell quality. 
In existing performance requirements, Qout and Qin are designed to be triggered around -11 dB and -1 dB, respectively. Considering the difference between Qout and Qin around 10dB and additional margin, a reasonable value for X, to reflect the minimum conditions to apply relaxation, can be set to 0 dB. Other set of values that can be configured should include 2, 4, 6 and 8 dB, considering the network flexibility. 
 
Proposal 3: The predefined value of X for good serving cell quality for applying relaxed RLM is set to 0 dB.
Proposal 4: Other configurable values for X for good serving cell quality for applying relaxed RLM comprises 2, 4,  6, and 8 dB.

RAN4 also discussed the Qx for BFD. Unlike RLM whose Qin is defined with SNR in dB, BFD Qin_LR is defined as RSRP power level in dBm. This means we think the Qin_LR cannot be used. Alternatively the simple way is to reuse Qin for RLM, but network can configure the different offset.
Proposal 5: Qx = Qin for BFD, where Qin is same value used in RLM in-synch. Network can configure different offset X for RLM and BFD, that is, RAN2 configures both XRLM and XBFD. 

Different ways to enable the relaxed RLM/BFD is under discussion in RAN2. For example, it is being discussed whether the relaxed RLM can be enabled independently of BFD and vice versa. Therefore it is more reasonable to use QIn,LR as Ox for relaxed BFD instead of Qin which is used for RLM. However, given that it is the last meeting to close the core part we are also fine to confirm the agreements without [ ]. 
Proposal 6: RAN4 to discuss whether QIn,LR can be used as Ox for applying relaxed BFD instead Qin.
For BFD, assuming that Qin is used as Ox as per agreement in [ ] from last meeting, since Qin is triggered at 0 dB and BFD is triggered at – 7 dB, and considering that certain margin is needed to reliably detect BFD, the predefined value of Y can be set to 5 dB. Other set of values that are configurable can include 7, 9 and 11 dB. 
Proposal 7: The predefined value of Y for good serving cell quality for applying relaxed BFD is set to 5 dB.
Proposal 8: Other configurable values for Y for good serving cell quality for applying relaxed BFD comprises 7, 9, 11, and 12 dB.

Cell quality criteria configuration type
	Issue 3-4: Cell quality criteria configuration type
· Option 1: per-serving cell basis
· Option 2: per-UE basis
· Option 3: per-CG basis 



Unlike the IDLE/INACTIVE state relaxation criteria which are per-cell, the CONNECTED mode relaxation criteria can be configured per UE. In CONNECTED mode, NW has the possibility to configure the criteria (e.g. the thresholds) individually per UE based on different types of information such as reported measurement results or RedCap-type UE. Per-UE based criteria gives more flexibility to the NW and it also ensures that the mechanism can be more reliable as it can be adapted based on individual state of the UE. Therefore we propose that both low mobility criteria and good serving cell criteria are configured per UE in CONNECTED mode for relaxed RLM/BFD.
Proposal 9: Good serving cell quality criterion is configured on per-UE basis for relaxed RLM/BFD.

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

· Option 2 
· For FR1 RLM: (consider only DRx <= 80ms)
· K = 2 when DRx > 40ms *or* T310 <= 640ms; 
· K = 4 when DRx <= 40ms *and * T310>640ms, 
· For FR1 BFD: K = 2



At last meeting RAN4 confirmed following agreement for FR2: K0, FR2, SSB = 1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms.
A similar agreement is also needed for FR1.
Proposal 10: For FR2, relaxation factor is 1 for for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms.
Based on our simulation results provided at the early phase of WI, we support option 1 that depends on the max (TDRX and TSSB) as follows:
· K1, FR1 =4 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1 =4 for MAX(TDRX, TRS) ≤ 40 ms

Given the differences in measurement assumptions between FR1 and FR2, it is reasonable to assume different scaling factors for FR1 and FR2. For example, in the legacy requirements the beam seeping factor N is only applied to SSB based procedures in FR2 (N=8) while no sweeping is assumed in FR1 (N=1). Following a similar approach our view is that relaxation factor in general can be slightly lower for FR2 compared to FR1. Therefore we support following proposal from the discussions at last meeting:

Proposal 11: For FR1, relaxation factors are defined as follows:
· K1, FR1 =4 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1 =4 for MAX(TDRX, TRS) ≤ 40 ms

Proposal 12: For FR2, relaxation factors are defined as follows:
· K=1.5 for 60 ms ≤ MAX(TDRX, TSSB) ≤ 80 ms.
· K=2 for MAX(TDRX, TSSB) ≤ 60 ms 

Relaxation criteria for multiple RLM-RS/BFD-RS
There is another related open issue as follows:
	Issue 6-1-1: Relaxation criteria for multiple RLM-RS/BFD-RS
· Option 1: 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.
· 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 (Qout + X1) for all RLM-RS resource. 
· The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 can be same as those discussed for good serving cell quality.



This issue is related to the good serving cell quality issue, i.e. it determines when the UE can enter the relaxed RLM/BFD operation. The concern we have with option 1 is that the conditions to enter the relaxed mode are quite relaxed and it may result in that UE mistakenly enters the relaxed mode. Our view, on the other hand, is that the entering conditions should be stricter than the exiting conditions to avoid that UE mistakenly enters the relaxation state and to not compromise on the performance. Therefore we support option 2. 
Proposal 13: 
· 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 (Qout + X1) for all RLM-RS resource. 
· The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 can be same as those discussed for good serving cell quality.
 
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: FFS on the applicability conditions for UE to apply the relaxed requirement shall be avoided as RAN4 has already reached concrete agreements on applicability conditions.
Proposal 2: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient.
Proposal 3: The predefined value of X for good serving cell quality for applying relaxed RLM is set to 0 dB.
Proposal 4: Other configurable values for X for good serving cell quality for applying relaxed RLM comprises 2, 4,  6, and 8 dB.
Proposal 5: Qx = Qin for BFD, where Qin is same value used in RLM in-synch. Network can configure different offset X for RLM and BFD, that is, RAN2 configures both XRLM and XBFD. 
Proposal 6: RAN4 to discuss whether QIn,LR can be used as Ox for applying relaxed BFD instead Qin.
Proposal 7: The predefined value of Y for good serving cell quality for applying relaxed BFD is set to 5 dB.
Proposal 8: Other configurable values for Y for good serving cell quality for applying relaxed BFD comprises 7, 9, 11, and 12 dB.
Proposal 9: Good serving cell quality criterion is configured on per-UE basis for relaxed RLM/BFD.
Proposal 10: For FR2, relaxation factor is 1 for for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms.
Proposal 11: For FR1, relaxation factors are defined as follows:
· K1, FR1 =4 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1 =4 for MAX(TDRX, TRS) ≤ 40 ms

Proposal 12: For FR2, relaxation factors are defined as follows:
· K=1.5 for 60 ms ≤ MAX(TDRX, TSSB) ≤ 80 ms.
· K=2 for MAX(TDRX, TSSB) ≤ 60 ms 
Proposal 13: 
· 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 (Qout + X1) for all RLM-RS resource. 
· The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 can be same as those discussed for good serving cell quality.
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