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[bookmark: _Ref165266342]1 Introduction
In RAN2#115 meeting, we have agreements as follow:
· Do not introduce beam change based criterion in Rel-17.
· Introduce separate Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 stationary criterion (if configured). If configured with a not-at-cell-edge criterion, the R17 stationary criterion can only be configured together with the R17 not-at-cell-edge criterion, not with the R16 one
· Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.
· The network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) in RRC_CONNECTED.
· Send LS to RAN4 to inform RAN2 conclusions for RRM relaxation.
· The LS to RAN4 includes the agreed RAN2 conclusions and “For RRC_IDLE/INACTIVE, RAN4 is asked to study and define corresponding R17 RRM relaxation method”.
In last meeting, we’ve made a lot of progress that the criteria of stationary and not-at-cell-edge have mostly been decided. And in this contribution, we mainly focus on how to design RRM relaxation framework for RRC_IDLE/INACTIVE and RRC_CONNECTED from RAN2 perspective.
2 Discussion
2.1 The definition of criteria
For Rel-17 Redcap RRM relaxation, we mainly focus on two criteria: stationary and not-at-cell-edge. And in last RAN2#115 meeting email discussion [1], some decisions are made for these two criteria.
Stationary criterion
	
For stationary criterion, the beam-change related criterion will not be introduced according to last RAN2 agreement, here we only focus on measurement-based criterion for stationary. As most of Redcap devices are industrial sensor or video surveillance etc, the mobility of such devices are more certain than normal NR UE. Therefore a different set of thresholds can be used for stationary criterion compared with low mobility criterion. That means using smaller SSearchDeltaP_stationary and longer TSearchDeltaP_stationary to further restrict UE mobility.
Proposal 1: RAN2 is suggested to use smaller SSearchDeltaP_stationary and longer TSearchDeltaP_stationary to further restrict UE mobility for stationary criterion.
Related not-at-cell-edge criterion
In last RAN2 meeting, we also have made decisions that we will introduce “separate” Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 stationary criterion. That means there could be two types of criteria for Rel-17 RRM relaxation in RRC_IDLE/INACTIVE: 1. only stationary is fulfilled; 2. both stationary and Rel-17 not-at-cell-edge are fulfilled. However, how many types of criteria we can have is finally up to RAN4 (i.e. RAN4 need to evaluate relaxed methods). Besides, not-at-cell-edge (no matter Rel-16 or Rel-17) will not be introduced for RRC_CONNECTED. That means there is only stationary criterion for RRC_CONNECTED. 
Observation 1: There could be two types of criteria in RRC_IDLE/INACTIVE: 1. only stationary is fulfilled; 2. both stationary and Rel-17 not-at-cell-edge are fulfilled. However, how many types of criteria we can have is finally up to RAN4 (i.e. RAN4 need to evaluate relaxed methods).  
Observation 2: There is only stationary criterion (i.e. no not-at-cell-edge) in RRC_CONNECTED.
2.2 RRM relaxation for RRC_IDLE/INACTIVE
It is noted that RAN4 is in charge of designing the relaxed methods for each criterion, in this part, we discuss how to use Rel-17 RRM relaxation criteria in RRC_IDLE/INACITVE.
For RRC_IDLE/INACTIVE, it is simple and straightforward to reuse the Rel-16 RRM relaxation framework. The parameters of criteria can be added into system information, e.g. SIB2, then gNB can broadcast these cell-specific parameters for RRM relaxation capable UE that is camped on this cell. Besides, the criteria also should be specified in specification (i.e. TS 38.304). As for UE capability of supporting Rel-17 RRM relaxation, it can be an optional features without UE radio access capability parameters, and for network capability, it can be implicitly indicated by the presence of RRM relaxation configuration in SIB2. In this way, UE can perform Rel-17 RRM relaxation like Rel-16 did. 
Proposal 2: Reusing the Rel-16 RRM relaxation framework to design Rel-17 RRM relaxation for RRC_IDLE/INACTIVE.
2.3 RRM relaxation for RRC_CONNECTED
In last RAN2#115 meeting, we’ve made decisions that the network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) and only stationary criterion (i.e. no not-at-cell-edge) can be used in RRC_CONNECTED. Here we focus on how to use Rel-17 RRM relaxation for RRC_CONNECTED.
Provision of criterion
For the issue of how network provides the configuration of stationary criterion to UE, there are two solutions as shown below:
1. Broadcast signalling
2. Dedicated RRC signalling (e.g. RRCReconfiguration)
Actually, there are still some arguments that broadcast signalling can be used combining with dedicated RRC signalling. They think such a broadcast signalling can reduce overhead (i.e. no need to provide criteria via RRC message) and allow UE to early evaluate the criteria before entering RRC_CONNECTED. However considering the UE behaviour in different RRC states, we don’t think it is suitable that network would always provide the same thresholds (which is a cell-specific) for CONNECTED UE. Even so, the signalling overhead is not a big issue compared with the whole RRCReconfiguration message which almost needs to be sent every time when UE enters RRC_CONNECTED. Furthermore such a combined method is required to consider more issues like how network indicate to UE whether to use broadcast signalling or not for RRC_CONNECTED. Therefore, to make things simple, using one method is sufficient.
Proposal 3: Do not introducing broadcast signalling combining with dedicated RRC signalling for Rel-17 RRM relaxation in RRC_CONNECTED. 
For more details of dedicated RRC signalling providing criterion, since UE performs RRM measurement based on measConfig in RRCReconfiguration, such a framework can be reused. However there are still two solutions, one is similar with S-Measure mechanism, this solution is only required that network directly provides corresponding parameters via measConfig. Another is that putting criterion into a measurement event (which is included in reportConfig), and may link to one measId and one measObject for providing a set of measurement for UE. We think both solutions can be further studied.
Proposal 4: RAN2 is suggested to further study the two solutions of providing criterion via RRC signalling:
· Network directly provides corresponding parameters of criterion via measConfig which is similar with S-Measure mechanism.
· Putting criterion into a measurement event (which is included in reportConfig), and may link to one measId and one measObject for providing a set of measurement for UE.
UE reporting of fulfilled criterion
In last meeting, we concluded two solutions of UE indicating to network that the criterion is fulfilled:
1. Measurement report mechanism
2. UE assistance information
[bookmark: _GoBack]We understand that the measurement mechanism for evaluating criterion is not required to bind to measurement report mechanism. That means UAI mechanism also can be used. However it is simpler and straightforward to reuse measurement report especially if measurement evet is used. Reason is that when UE fulfils the event specifying for criterion, it can naturally initial measurement report. The triggered measId can implicitly indicate that the criterion is fulfilled and TsearchDeltaP_stationary can be regarded as TTT, furthermore the leaving condition is also included in event decision mechanism. Then network can identify UE behaviour of RRM relaxation via measurement report information. Therefore, we think measurement report mechanism should be used for reporting to network when UE fulfils criterion.
Proposal 5: Reusing measurement report mechanism to report to network when UE fulfils criterion.
3 Conclusions
Observation 1: There could be two types of criteria in RRC_IDLE/INACTIVE: 1. only stationary is fulfilled; 2. both stationary and Rel-17 not-at-cell-edge are fulfilled. However, how many types of criteria we can have is finally up to RAN4 (RAN4 need to evaluate relaxed methods).  
Observation 2: There is only stationary criterion (i.e. no not-at-cell-edge) in RRC_CONNECTED.
Proposal 1: RAN2 is suggested to use smaller SSearchDeltaP_stationary and longer TSearchDeltaP_stationary to further restrict UE mobility for stationary criterion.
Proposal 2: Reusing the Rel-16 RRM relaxation framework to design Rel-17 RRM relaxation for RRC_IDLE/INACTIVE.
Proposal 3: Do not introducing broadcast signalling combining with dedicated RRC signalling for Rel-17 RRM relaxation in RRC_CONNECTED. 
Proposal 4: RAN2 is suggested to further study the two solutions of providing criterion via RRC signalling:
· Network directly provides corresponding parameters of criterion via measConfig which is similar with S-Measure mechanism.
· Putting criterion into a measurement event (which is included in reportConfig), and may link to one measId and one measObject for providing a set of measurement for UE.
Proposal 5: Reusing measurement report mechanism to report to network when UE fulfils criterion.
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