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[bookmark: _Ref165266342]1 Introduction
In RAN2#113, we have concluded the following agreement:
· Irrespective of RRC state, whether to enable/disable RRM relaxation function for Redcap UEs is within network’s control.
· For neighbour cell RRM relaxation in RRC_CONNECTED, “fixed or immobile UEs” are considered with higher priority than “slightly moving UEs”. 
· For measurement relaxation methods, RAN2 can discuss preferable solutions, but RAN4 should be consulted before making the final decision. 
· No recommendation on prioritization for neighbour cell RRM relaxation among different RRC states
· Indicate in the TR conclusions that irrespective of RRC state, serving cell RRM relaxation for Redcap UEs is not considered in Rel-17
2 Discussion
2.1 Background
In RAN2#113, there is an agreement that serving cell is not considered and some candidate solutions about stationary criterion are given and written into TR [1] for neighbour cell RRM relaxation. Although there is no prioritization for neighbour cell RRM relaxation among different RRC states, we still think relaxation in connected mode should be considered very carefully and do not prefer to introduce it. So in this contribution we only discuss neighbour cell RRM relaxation considering how to work together between Rel-17 and Rel-16 RRM relaxation, also analyse the solutions from TR and give some preferences from our view. All the solutions are listed as below：
Table 1 triggering conditions and relaxed methods for stationary criterion
	For Neighbor Cell
	Idle/inactive
	Connected

	Triggering conditions
	1: Introduce additional SsearchDeltaP_stationary threshold to support 2-level speed evaluation
2: Introduce additional TSearchDeltaP_stationary to support 2-level speed evaluation
3: Take into account changes in beam measurements in serving cell
4: UE determines its stationary property based on subscription information 
5: Introduce an additional SsearchDeltaP_correction threshold and if only it detects that it observes higher received signal power variation that do not violate stationary property
	1: UE reports "stationary" status to network in Msg5.
2: Network provides (e.g. low mobility, not-at-cell-edge) evaluation parameters to UE
3: AMF sends "stationary" indication to gNB
4: UE reports "stationary" in UE Assistance Information to network.
5: Network enables measurement relaxation based on UE's measurement report. 

	Methods
	1: Stop measurements on neighbour cells for T (T>>1) hours
2: Only need to measure specific beams
3: Only perform measurements on a number of dedicated frequencies
4: Minimize the number of measured frequencies
	Will be decided by RAN4
（e.g. network does not configure measurements for mobility purpose, UE only performs measurement on single RS type）



2.2 Neighbour cell RRM relaxation in idle/inactive
How to work together between Rel-17 and Rel-16 RRM relaxation
Before analysing the detailed solutions, we would like to clarify that this contribution is all related to RedCap relaxation criterion, that is, Rel-17 RRM relaxation only considers the mobility “stationary”. Moreover we think this stationary criterion is an enhancement on top of legacy RRM relaxation. As for how to work together among them, here are two ways. 
One is that separating Rel-17 RRM relaxation and Rel-16 RRM relaxation for RedCap. UE first determines whether to meet Rel-17 RRM relaxation criterion (i.e. stationary). If the Rel-17 RRM relaxation criterion is fulfilled, UE can perform Rel-17 RRM relaxed methods (e.g. stop measurement for X hours) thus do not need to consider Rel-16 RRM relaxation criterion. Once the Rel-17 RRM relaxation criterion is not fulfilled, then UE can fall back to Rel-16 RRM relaxation criterion. This is a simple and straightforward way to achieve cooperation, but the drawback is that separated Rel-17 criterion “stationary” can not be combined with Rel-16 criterion “not-at-cell-edge” which means even if the signal quality is bad, UE still can perform Rel-17 RRM relaxation. 
Another one is that adding stationary criterion into Rel-16 RRM relaxation criterion, so that we can achieve some enhanced criterions as shown below. For instance, UE who meets stationary criterion can be more relaxed than low mobility criterion (e.g. stop measurement for X1 hours) and UE who meets both not-at-cell-edge and stationary criterion can be more relaxed than not-at-cell-edge and low mobility (e.g. stop measurement even for X2 (X2 > X1)) hours. 
But it will lead to complexity for RRM relaxation criterion. Therefore we should further study how to achieve cooperation among stationary criterion and Rel-16 RRM relaxation.
Enhanced criterions:
					1. meeting not-at-cell-edge 
					2. meeting low mobility 
					3. meeting stationary (also meet low mobility)
					4. meeting not-at-cell-edge and low mobility
					5.meeting not-at-cell-edge and stationary (also meet not-at-cell-edge and low mobility)
Proposal 1: Further study how Rel-17 RRM relaxation works based on Rel-16 RRM relaxation:
· Option 1: Judge the Rel-17 RRM relaxation criterion first; If it is not fulfilled, fall back to Rel-16 RRM relaxation
· Option 2: Enhance the Rel-16 RRM relaxation criterion by adding stationary criterion
Triggering conditions
As low mobility criterion has been introduced in Rel-16 RRM relaxation [2], it can be a baseline for stationary triggering condition which corresponding enhancement 1 and 2 as listed above. And these enhancements can determine stationary status by a smaller threshold (SsearchDeltaP_stationary) or longer duration (TSearchDeltaP_stationary). Two enhancements are somehow synergistic, but for TSearchDeltaP_stationary, we think it will reduce the accuracy, for example, the case is that RSRP may goes through a big change then it comes back to the same value during this period, and the triggering condition is still fulfilled. Therefore we think SsearchDeltaP_stationary is more suitable to be used for stationary triggering condition.
As for taking account into beam change, we think it is a useful way to evaluate stationary because if UE spins around cell but its signal quality doesn’t change, the UE is still considered as a stationary status. For this case as shown in fig1, UE can not find a better cell to camp which have an impact on connection establishment. Also UE maybe leaves or enters the stationary criterion frequently due to signal fluctuation in mobility. Therefore considering these special scenarios we think beam change can be combined with SsearchDeltaP_stationary to use for stationary criterion.


Fig.1 No neighbour cell information when UE meeting stationary criterion
For UE stationary property, we think it only benefits some specific device types. What’s more, even such stationary devices are able to have mobility feature due to user’s preference. So stationary property could limit device use case. For enhancement 5 SsearchDeltaP_correction, we think it is a little redundant as SsearchDeltaP_stationary can be adjusted to cover the signal fluctuation. Therefore, we do not prefer to introduce these enhancements for stationary criterion.
Proposal 2: RAN2 is suggested to consider the following stationary criterion for RRM relaxation:
· Option1: A smaller SSearchDeltaP_stationary threshold can be used for stationary triggering condition.
· Option1: Beam change can be optionally configured for stationary triggering condition.
Relaxed methods
First, stopping measurement for X hours is a straightforward way which is similar to NB-IoT and Rel-16 RRM relaxation. As a UE that satisfying the stationary criterion most probably will not perform cell reselection, so stopping measurement for intra/inter frequency is a useful method to relax measurement.
Proposal 3: Stopping measurement for X (X>>1) hours can be considered as a relaxed methods.
As for reducing beam measurement, it can shorten measurement duration (e.g. SSB to measure in SMTC) in every measurement period and for reducing frequency measurement, we see no much benefits because the measurement period is fixed for that UE no matter how many frequencies the UE should measure. Besides, we are not clear for the power saving gain from RAN2 perspective, maybe RAN4 should evaluate these solutions.
3 Conclusions
Proposal 1: Further study how Rel-17 RRM relaxation works based on Rel-16 RRM relaxation:
· [bookmark: _GoBack]Option 1: Judge the Rel-17 RRM relaxation criterion first；If it is not fulfilled, fall back to Rel-16 RRM relaxation
· Option 2: Enhance the Rel-16 RRM relaxation criterion by adding stationary criterion
Proposal 2: RAN2 is suggested to consider the following stationary criterion for RRM relaxation:
· Option1: A smaller SSearchDeltaP_stationary threshold can be used for stationary triggering condition.
· Option1: Beam change can be optionally configured for stationary triggering condition.
Proposal 3: Stopping measurement for X (X>>1) hours can be considered as a relaxed methods.
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