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1. Introduction
At RAN2#116-e, based on [5] and [6], RAN2 continued the discussion on RRM relaxation. However there are still some open issues, e.g. 
· Issue 1:  how to configure stationarity criterion and how to report it;
· Issue 2: FFS:RRM relaxation can be applied to non-RedCap UEs too. FFS Whether that can be configurable by network;
· Issue 3: FFS: RAN2 can introduce an indication similar to combineRelaxedMeasCondition-r16 when both stationary and not-at-cell-edge criteria are configured, if RAN4 confirm that RRM relaxation levels can be different depend on whether only stationary criterion is met or both criteria are met;
· Issue 4: FFS: RAN2 continue to wait for RAN4’s progress before deciding on UE’s behaviors when UE meets both R16 and R17 relaxation criteria;
To our understanding, RAN4 has no conclusion on issue 4. Therefore in this contribution, we continue the discussion on open points 1-3.
1. [bookmark: Proposal_Pattern_Length]Discussion
RRM relaxation for RRC_CONNECTED
Issue 1:  how to configure stationarity criterion and how to report it;
Regarding the RRM relaxation criteria for CONNECTED, RAN2 agreed 
1. An RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC Connected. If the criterion is met, this is reported to the network (FFS how/when). It is FFS whether, based on this, besides possibly reconfiguring RRM measurements (up to network implementation), the network can enable RRM measurement relaxation (FFS whether same method as in Idle/Inactive)

1. Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.

1. The network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) in RRC_CONNECTED.

Agreements via email - from offline 111:
1. UE reports to network when it no longer meets relaxation criteria.
2. No need for UE to send UE Assistance Information to request network configuring it with relaxation criteria.
3. UE does not report its history/state of RRM relaxation when transitioning from RRC Idle/Inactive to RRC Connected.  
4. Relaxation criteria for UEs in RRC Connected are configured by only dedicated signaling.

Agreements online:
1. RAN2 assume that the existing RRM measurement framework can be used as baseline for enabling and disabling RRM relaxations for UEs in RRC Connected. Other methods can be considered too based on relaxation methods agreed by RAN4.
2. RAN2 understands that no prohibit timer is needed, if legacy measurement reporting framework is reused by UE to report its relaxation status

RAN2 discussed how to handle RRM relaxation criteria for RRC_CONNECTED in [4] but there were no consensus on corresponding proposals 2:
	Proposal 2 [Online discussions]: RAN2 to down-select which option is to be supported for reporting whether the stationarity criterion is met or not by the UE in RRC_CONNECTED:
1.       Option 1 (12/25): Reuse UEAssistanceInformation message for the report.
-          The signalling structure for criterion configuration of broadcast signalling can be reused as baseline for criterion configuration of dedicated signalling (the thresholds can be different).
-          At least the indication that the stationarity criterion is met is needed.
2.       Option 2 (16/25): Reuse RRM measurement reporting mechanism
-          New measurement event(s) needs to be introduced.
-          FFS what information needs to be added/ carried in Measurementreport message.
-	Continue in the next meeting. Description of p2 can be the baseline for further discussion




As summarised by offline discussion moderator [4]: 
	The motivations for Option 1 Reuse UEAssistanceInformation message
· The signalling structure for criterion configuration of broadcast signalling can be reused as baseline for criterion configuration of dedicated signalling (the thresholds can be different). 
· At least the indication that the stationarity criterion is met is needed.
1.	UAI mechanism is more suitable since it is a report of assistance instead of providing RRM measurements, RRM relaxation fulfillment report is not "reusing" the RRM measurement framework, other UE->NW indications cannot be included
2.	It is very easy to extend UAI with simple bits consumes less power and no extra, unnecessary information, no need of reviewing full measurement procedure
The motivations for Option 2 Reuse RRM measurement reporting mechanism
· New measurement event(s) needs to be introduced.
· FFS what information needs to be added/ carried in Measurementreport message.
1.	Simpler and straightforward to reuse RRM measurement reporting mechanism, measurement results can be used by network to decide whether enable/disable RRM relaxation, no need to discuss “prohibit timer” used in UAI mechanism
2.	A new measurement event can be introduced for the report of fulfilled criteria
3.	Existing control parameters can be reused and more information could be carried if necessary




Companies who support option 1 would like to reuse the signalling structure for criterion configuration of broadcast signalling, and configure it via RRCReconfiguration msg. Companies who support option 2 would like to define new measurement events for this RRM Relaxation criterion. 
The RRM relaxation criterion used for RRC_IDLE is (SrxlevRef – Srxlev) < SSearchDeltaP_stationary. To our understanding it can be covered by the structure defined in ReportConfigNR very well, i.e. as a new event similar to what we did for CHO, especially considering:
· Measurement related configuration should be configured via RRM measurement framework no matter whether measurement report is needed or not; It can provide sufficient flexibility to support it as following:
· Hysteresis, timeToTrigger can be reused in order to avoid ping pong/frequent reporting;
· rsType can be used to indicate what RS should be used for measurement;
· measurement reporting entry and exit condition can be reused;
We do not see the need to introduce similar mechanism again outside of RRM configuration for a UE in RRC_CONNECTED, and therefore propose:
Proposal 1: Introduce a new RRM measurement event in ReportConfigNR as RRM relaxation criterion for CONNECTED mode UE; Hysteresis, timeToTrigger and rsType can be reused. 
For the reporting message:
If RRM reporting is used, the mandatory fields are:
MeasResults ::=                         SEQUENCE {
    measId                                  MeasId,
    measResultServingMOList                 MeasResultServMOList,

MeasResultServMOList ::=                SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResultServMO

MeasResultServMO ::=                    SEQUENCE {
    servCellId                              ServCellIndex,
    measResultServingCell                   MeasResultNR,

However all fields in MeasResultNR are optional, i.e. the UE may not contain any results for serving cell. 
If UAI is reused, we may only introduce a new bit to indicate when the condition is met. However the network still needs to know radio condition in order to decide whether and how to optimize the RRM configuration. For instance if the radio condition is bad, the network should request the UE to monitor the neighbouring cells in order to prepare the HO instead of relaxing RRM measurement even if the UE’s speed is low. In addition, RRM reporting is more future proof since it is easy to extend it for normal use cases, e.g. CA, etc. But more efforts are needed for UAI approach. 
Proposal 2: When the RRM relaxation criterion event is met, the UE reports the RRM measurement results via MeasurementReport, and at least includes measId, and MeasResultServMO. FFS on other results;

RRM relaxation for RRC_IDLE
Issue 3: FFS: RAN2 can introduce an indication similar to combineRelaxedMeasCondition-r16 when both stationary and not-at-cell-edge criteria are configured, if RAN4 confirm that RRM relaxation levels can be different depend on whether only stationary criterion is met or both criteria are met. 
As discussed in [6] and [7], 
	Among 19 companies replied, 11 companies agree that an indication similar to the one used in R16 RRM relaxation can be introduced for R17 and it offers more flexibility in the configuration of relaxation criteria. 5 companies disagree, arguing that R17 relaxation criteria is different because NACE criterion cannot be used independently from R17 stationary criteria. 3 companies think such an indication is useful only if RAN4 agree that RRM relaxation level is different for the two cases. 
With the majority support for introducing the indication, the rapporteur suggests that we can consider supporting it. However, the rapporteur agrees with those 3 companies that this issue does depend on RAN4 input. Therefore, we may make it a working assumption, conditional upon confirmation from RAN4. 
Proposal 2.  (11/19) (working assumption) RAN2 consider introducing an indication similar to combineRelaxedMeasCondition-r16, if RAN4 confirm that RRM relaxation level can be different depend on whether only stationary criterion or both criteria are met. 



However the proposal has been postponed since companies would like to wait for RAN4 on whether RRM relaxation level can be different. 
Based on RAN4 way forward document in [8], RAN4 made tentative agreements as:
	Issue 2-2-2: Scaling factor value when Rel-17 single criteria (stationary) is satisfied
· Option 1: 3 (Apple CMCC)
· Option 2: >3 (xiaomi Huawei MTK Ericsson Apple QC Nokia)
· Option 2a: 6 or 8 (vivo Ericsson CMCC)
· Option 2b: 4 (Ericsson)
· Option 2c: [5, 10, 30, 100] (QC Nokia)
· Option 2d: between [3 8] (MTK)
· Option 2e: FFS (Apple xiaomi Huawei)
· Option 3: FFS
Tentative agreements: option 2 scaling factor >3  Note: Continue discuss sub-options of option 2
Issue 2-2-3: Relaxation when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied
· Option 1: use a fixed long measurement period like Rel-16 for requirement relaxation (Apple CMCC vivo xiaomi Huawei Ericsson Nokia MTK QC)
Tentative agreements: Option 1


[bookmark: _Hlk92376028]That’s the RRM relaxation level for stationary only and both criteria are met are different. Therefore we see the benefit to adopt same solution as Rel-16, i.e. introduce a new indication (e.g. combineRelaxedMeasCondition-r17) to control whether UE is allowed to perform RRM relaxation when only stationary criterion is met in case both stationary criterion and R17 NACE criterion are configured. 
Proposal 3: introduce a new indication (e.g. combineRelaxedMeasCondition-r17) to control whether UE is allowed to perform RRM relaxation when only stationary criterion is met in case both stationary criterion and R17 NACE criterion are configured.

R17 RRM relaxation for non-RedCap UE
Issue 2: FFS:RRM relaxation can be applied to non-RedCap UEs too. FFS Whether that can be configurable by network;
As discussed in [7]
	During the Phase 1 discussion, 16 out of 20 companies agreed that R17 RRM relaxations can be applied to non-RedCap UEs as well. The opponents argued that 1. The extension to non-RedCap UE is out of the scope of the WI; 2. It is sufficient for non-RedCap UEs to use R16 relaxation criteria; 3. Up to RAN4 to discuss. 
The rapporteur suggest companies to consider the proposal again, given the fact that RAN2 have agreed that eDRX is applicable to both RedCap and non-RedCap UEs. And R17 enhancements can enable additional power savings for UEs with lower mobility than what is required by R16 RRM relaxation criteria.
Summary:
The outcome is the same as that in Phase 1. The 4 companies which opposed the proposal in the Phase 1 discussion maintain their position. The rapporteur suggests we either postpone this issue or discuss whether compromise such as making it configurable is acceptable to all. 
Proposal 2.2 	(11/15) RRM relaxation can be applied to non-RedCap UEs. FFS Whether that can be configurable by network. 
 



To our understanding, RAN4 likely will introduce different relaxation level compared with Rel-16 RRM relaxation. Therefore the UE can get additional power saving gain if the UE can meet the Rel-17 RRM relaxation criterion. In addition, the only specification impact is not to introduce Rel-17 RRM relaxation capability as RedCap specific capability if Rel-17 RRM relaxation criterion can be used for non-RedCap UE. We do not see the need to introduce additional configuration from network to indicate whether non-RedCap UE can use it or not. 
Therefore we would prefer to allow non-RedCap UE to support this feature. 
Proposal 4: RRM relaxation can be applied to any Rel-17 UE i.e. RedCap or non-RedCap UEs. 
1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: Introduce a new RRM measurement event in ReportConfigNR as RRM relaxation criterion for CONNECTED mode UE; Hysteresis, timeToTrigger and rsType can be reused. 
Proposal 2: When the RRM relaxation criterion event is met, the UE reports the RRM measurement results via MeasurementReport and at least includes measId, and MeasResultServMO. FFS on other results;
Proposal 3: introduce a new indication (e.g. combineRelaxedMeasCondition-r17) to control whether UE is allowed to perform RRM relaxation when only stationary criterion is met in case both stationary criterion and R17 NACE criterion are configured.
Proposal 4: RRM relaxation can be applied to any Rel-17 UE i.e. RedCap or non-RedCap UEs. 
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