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1	Introduction
The latest WID update for Rel-17 UE power saving enhancements for NR was approved in [1] in the RAN#88e meeting. RAN4 work for UE power saving enhancements for NR started in the RAN4#97e meeting including a study phase where RAN4 would first study possible scenarios where UE power saving gain could be achieved in a feasible way by relaxing radio link monitoring (RLM) and/or beam failure detection (BFD) measurements.
During the RAN4#98 meeting, the scope of the work item has been discussed regarding whether serving cell RRM measurement relaxations, in addition to RLM and/or BFD measurement relaxations, are part of the WI scope or not. With this discussion paper we intend to clarify the RAN4 part of the WI scope.
2	Discussion 
RAN4 part of the UE power saving enhancement work item for UEs in Connected mode is highlighted below:
	2)	Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
a)	Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 
-	NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
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



As can be observed, the WID only lists relaxation of RLM and/or BFD measurements, while RRM measurements are not mentioned. When the first version of the Rel-17 UE Power Saving Enhancements for NR WID was under discussion and approval in RAN#86, the rapporteur’s first WID proposal in [3] also included UE RRM measurement relaxations aspects as follows “Study and specify, if agreed, mechanisms to relax UE measurement requirements for RRM, RLM and/or BFD”. However, following the RAN plenary #86 discussions UE RRM measurement relaxations were explicitly removed from the objectives of the WID and the first approved version of the WID in [4] no longer included UE RRM measurement related relaxations. Thus, it is clear from the RAN plenary discussions that UE RRM measurement relaxations are not part of the objectives of the Rel-17 UE power saving enhancement WID. 
Observation 1: As part of RAN#86 discussion and approval process, UE RRM measurement relaxations were explicitly removed from the objectives of the Rel-17 UE power saving enhancement WID, although they were initially proposed by the rapporteur.
Despite this, during the RAN4#98 meeting it came apparent that companies have used different simulation assumptions when evaluating the potential power saving benefit of relaxing RLM/BFD measurements: some companies had assumed that the UE RRM measurements are kept unchanged i.e. not relaxed, while other companies assumed in their simulations that the UE is also relaxing serving cell RRM measurements when relaxing RLM/BFD measurements. Thus, based on the discussion in the RAN4#98e meeting, the following was agreed in a way forward [2]:
	Issue 2-2-1: Confirmation on beneficial Scenarios, from UE power saving gain perspective
· Agreements
· Further evaluate UE power saving gains for the following UE implementations:
· UE meets Rel-15 RRM measurement period and accuracy requirements
· Option 1:
· UE uses all L1 samples for RRM measurements based on Rel-15 assumptions
· Option 2: 
· How many L1 samples UE applies for RRM measurements is up to UE implementation (e.g. UE can use lower number of measurement samples for RRM measurements)
· Further discuss how many samples to use for evaluations
· Companies shall evaluate RRM measurements accuracy for the proposed number of samples. 
· FFS whether Option 2 can be considered for requirements definition	
· Further assess impact on PDCCH monitoring due to relax UE measurements for RLM/BFD 



Option 1 states that serving cell RRM measurements are not relaxed if RLM/BFD measurements are relaxed. Option 2 is stating that the UE can independently decide how many L1 samples it applies for RRM measurements, which implies that when the RLM and/or BFD measurements are relaxed, the UE would additionally be allowed to relax serving cell RRM measurements. 
Like noted earlier in this document, our understanding is that the WI does not include relaxation of the serving cell RRM measurements but only relaxation of serving cell RLM/BFD measurements, especially as UE RRM measurement relaxation objective proposal was explicitly removed from the WID objectives before the approval. Thus, an assumption that serving cell RRM measurement can be relaxed if serving cell RLM/BFD measurements can be relaxed cannot be made. Any UE serving cell RRM measurement relaxations would require update to the WID.
Observation 2: WID for Rel-17 UE power saving enhancements for NR is limited to the relaxation of UE measurements for RLM and/or BFD. RRM measurement relaxation is not part of the WID. 
Observation 3: In RAN4 meetings, RRM measurement relaxation has been studied in addition to RLM/BFD relaxation by some companies, although it has not been listed as part of the WID. 
Relaxing serving cell RRM measurements significantly changes the scope of the WI. Including relaxation of serving cell RRM measurements is likely to negatively impact the system level performance. If UE RRM measurement relaxations would be considered further, it would be necessary to first conduct study on system impacts. Hence, it would be necessary to first ensure that any UE RRM measurement relaxation will not have negative impact on the overall system performance, e.g. in terms of increased HO failures or decreased mobility robustness. Hence, in our view Option 2 is currently out of the scope of the Rel-17 UE power saving enhancement work item, and it should not be studied further in RAN4.
Observation 4:  System level impacts should be carefully evaluated if any UE serving cell RRM measurement relaxation are considered further to ensure that the system performance will not be negatively impacted.
Proposal 1: Serving cell RRM measurement relaxation is not in the scope of the WI, and therefore should not be considered alongside with RLM/BFD measurement relaxation in RAN4 within the current work item for UE power saving enhancements for NR.
Proposal 2: RAN#91e should provide guidance to RAN4 to follow the approved WID objectives in its work i.e. not to consider UE RRM measurement relaxations further as part of the WID on UE Power Saving Enhancements for NR.
3	Conclusions
In this contribution we have discussed the scope of Rel-17 UE power saving enhancement work item. We have observed and proposed the following:
Observation 1: As part of RAN#86 discussion and approval process, UE RRM measurement relaxations were explicitly removed from the objectives of the Rel-17 UE power saving enhancement WID, although they were initially proposed by the rapporteur.
Observation 2: WID for Rel-17 UE power saving enhancements for NR is limited to the relaxation of UE measurements for RLM and/or BFD. RRM measurement relaxation is not part of the WID. 
Observation 3: In RAN4 meetings, RRM measurement relaxation has been studied in addition to RLM/BFD relaxation by some companies, although it has not been listed as part of the WID. 
Observation 4:  System level impacts should be carefully evaluated if any UE serving cell RRM measurement relaxation are considered further to ensure that the system performance will not be negatively impacted.
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