


3GPP TSG-RAN WG2 Meeting #116e                                R2-2109893
e-meeting, 1st – 12th November 2021 

Source: 			ZTE Corporation, Sanechips, 
Title: 	Further discussion on RRM relaxation for RedCap UE
[bookmark: Source]Agenda item:		8.12.3.2
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
After RAN2_115e meeting, the following agreements are made for RRM relaxation: 
Agreements:
1. Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.
2. Do not introduce beam change based criterion in Rel-17.
3. The network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) in RRC_CONNECTED.
4. Send LS to RAN4 to inform RAN2 conclusions for RRM relaxation.
5. 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” .
6. 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.
So far, RAN2 concluded most design of RRM relaxation mechanism for RRC_IDLE/INACTIVE and RRC_CONNECTED UEs, but open issues are left, for example the followings:
· RAN2_115e
	Proposal 2  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: Reuse UEAssistanceInformation message for the report.
2.	   Option 2: Reuse RRM measurement reporting mechanism
· Continue in the next meeting
Proposal 3 RAN2 to discuss whether to support broadcast signalling for providing the configuration of stationarity criterion to the UE in RRC_CONNECTED.
· Continue in the next meeting


In this contribution, we further discuss the open issues and provide our views. 
2. RRC_IDLE/INACTIVE
For RRM relaxation in RRC_IDLE and RRC_INACTIVE, RAN2 agreed to introduce two relaxation criteria: 1) R17 stationarity criterion; and 2) R17 not-at-cell-edge threshold. And according to RAN2 agreements, the R17 not-at-cell-edge threshold is only associated with R17 stationarity criterion, and can only be configured when the parameters for stationary evaluation are configured. 
During email discussion of the running TS 38.304 CR [1], companies raised an issue on the handling of different configurations. So far, for R17 RRM relaxation, the following two configurations are supported:
· Configuration 1: Only stationary criterion is configured. 
· Configuration 2: Both stationary criterion and R17 not-at-cell-edge threshold are configured. 
Under the two configurations, the following 4 cases may happen at UE side:
· Case 1: Only stationary criterion is configured, and the criterion is met; 
· Case 2: Both stationary criterion and R17 not-at-cell-edge threshold are configured, and both are met; 
· Case 3: Both stationary criterion and R17 not-at-cell-edge threshold are configured, and only stationary criterion is met; 
· Case 4: Both stationary criterion and R17 not-at-cell-edge threshold are configured, and only not-at-cell-edge criterion is met; 
Based on previous discussion, in R17 RRM relaxation only stationary or slightly moving UEs are considered, so Case 4 should be excluded as only non-at-cell-edge criterion is fulfilled. If network intends to enable RRM relaxation for cell center UEs, then R16 RRM relaxation mechanism should be used. 
Observation 1:  Case 4 should be excluded because only stationary or slightly moving UEs are considered for R17 RRM relaxation.   
Case 1 and Case 2 are straightforward. For Case 3, in R16 RRM relaxation, a field “combineRelaxedMeasCondition” is introduced to control whether similar Case 3 is allowed. If the field is included and both low-mobility criterion and not-at-cell-edge criterion are configured, then UE can only perform RRM relaxation when both low-mobility and not-at-cell-edge criteria are met. If the field is absent, then UE is allowed to perform RRM relaxation when either one of conditions is met. 
For R17 RRM relaxation, for flexibility, we think a similar control parameter can be introduced, such as 
“combineRelaxedMeasCondition-r17”. The presence of this field means Case2 is enabled and Case3 is not allowed. While the absence of this field means both Case 2 and Case 3 are enabled by network.    
So regarding the specification, it is better to confirm only case 1~3 need to be captured.  
Proposal 1: For R17 RRM relaxation in RRC_IDLE and RRC_INACTIVE, to only capture the following cases in specification:
· Case 1: Only stationary criterion is configured, and the criterion is met; 
· Case 2: Both stationary criterion and R17 not-at-cell-edge threshold are configured, and both are met; 
· Case 3: Both stationary criterion and R17 not-at-cell-edge threshold are configured, and only stationary criterion is met; 
And to use a new IE to control whether Case 3 is enabled or not.                                 
Proposal 2: Introduce a field (e.g. combineRelaxedMeasCondition-r17) in SIB to control whether UE is allowed to perform RRM relaxation when both stationary criterion and R17 not-at-cell-edge threshold are configured, but only stationary criterion is met. 
For both Case 1 and Case 3, only stationary criterion is met, but the question is whether UE should apply the same RRM relaxation methods for the two cases. At least from network perspective, we haven’t identified the necessity of applying different RRM relaxation methods for Case 1 and Case 3. But considering RAN4 is responsible for discussing the RRM relaxation methods for different cases, so we suggest to leave this to RAN4.   
Observation 2:  Wait for RAN4 to decide whether the same or different RRM relaxation methods are used for Case 1 and Case 3.   
3. RRC_CONNECTED
For RRM relaxation in RRC_CONNECTED, there are two open issues postponed from last meeting, the first issue is related to the signaling design of RRM relaxation configuration and reporting, two options are on the table:
· Option 1: Reuse UEAssistanceInformation message for the report.
· Option 2: Reuse RRM measurement reporting mechanism
At last RAN2 meeting, we support Option 1 because the “reportOnLeave”, “timeToTrigger” mechanisms can well fit the need of stationary criterion configuration and reporting, but some companies show strong concern that RRM measurement framework is core functionality in RRC spec, while RRM relaxation may violate the purpose of the framework. In addition, some company commented RRM measurement is mainly used to report measurement results (e.g. RSRP, RSRQ), but for RRM relaxation in RRC_CONNECTED, the UE is only required to inform network whether the stationary criterion is fulfilled, or not fulfilled anymore. Therefore, UAI framework can perfectly match this requirement. 
In our understanding, we tend to agree that a simple indication to network is sufficient when the UE fulfills the criterion (network is able to evaluate UE’s position via other measurements, e.g. A1/A2 events). Based on the latest TS 38.331 running CR, the parameters for evaluating stationary criterion are already defined in OtherConfig, so to move forward, we suggest to confirm the support of Option 1, and work on the details. 
Proposal 3: For UE in RRC_CONNECTED, UE sends UEAssistanceInformation message to inform network when the stationary criterion is met (or not met anymore). 
Regarding UAI reporting, current specification has defined two kinds of reporting behaviour. 
· Option 1: UE sends UAI report when condition changes, but the UE is not allowed to send multiple times if the condition remains the same. (e.g. for IDC reporting) 
· Option 2: UE sends UAI report when condition changes, but the UE is allowed to send multiple times if the condition remains the same, and network can configure prohibit timer to avoid frequent reporting. (e.g. for overheating, UE preference reporting)
For RRM relaxation reporting in RRC_CONNECTED, if UAI mechanism is reused, we need to further discuss which reporting behaviour should be applied?
In our view, different from overheating report, UE sends RRM relaxation indication only when the RSRP/RSRQ fulfills the criterion, if network does not react, it means the network wants the UE to keep the current measurement performance, e.g. UE is at cell edge, or UE is instructed to perform measurement for load balancing. But network knows the stationary criterion is fulfilled until “no RRM relaxation indication” is received, and network is able to trigger RRM relaxation once the concerned measurement tasks are finished. So multiple reporting cannot provide additional helpful, and it may increase the signalling burden over Uu interface. 
Observation 3:  Different from overheating report, if UE sent RRM relaxation indication to network without receiving feedback, it means the UE is at cell edge or is currently performing important measurements (e.g. for load balancing).   
On the other hand, during handover preparation procedure, the source cell needs to deliver the UE context to target cell. Based on current TS 38.331, the UEAssistanceInformation can be carried in inter-node RRC signalling (i.e. HandoverPreparationInfo), so source cell is able to forward the RRM relaxation indication to target cell.     
Observation 4:  UEAssistanceInformation is already defined in AS-Context of HandoverPreparationInfo, so during handover procedure, source cell can forward the RRM relaxation criterion indication to target cell.   
Therefore, based on observation 3 and 4, we think it is reasonable to use Option 1 for RRM relaxation reporting. More detailed, the indication in UEAssistanceInformation message can be defined as BOOLEAN type, so the value of field can explicitly indicate whether the stationary criterion is fulfilled or not. 
Proposal 4: If configured, UE sends UEAssistantInformation only once when RRM relaxation criterion is fulfilled, or is not fulfilled any more (e.g. multiple reporting is not supported and prohibit timer is not used). 
The next open issue for RRC_CONNECTED is whether to use system information for convey the RRM relaxation parameters for RRC_CONNECTED UEs. The motivation is to save dedicated signalling overhead when common thresholds are configured for all UEs. However, we don’t think it is necessary to use SIB, because:
1. In real deployment, it is less likely to use the same thresholds for stationary criteria in RRC_IDLE/INACTIVE and RRC_CONNECTED. Because UEs in RRC_CONNECTED are more sensitive, to reduce handover performance impact caused by RRM relaxation, the thresholds configured for RRC_IDLE/INACTIVE will be looser than in RRC_CONNECTED. 
2. Only two parameters are introduced in dedicated signalling, so the overhead can be ignored. 
Proposal 5: For UEs in RRC_CONNECTED, the configuration of stationary criterion can only be sent via dedicated signalling (i.e. do not support broadcast signalling). 
4. Other
During email discussion of the running CRs, some company raised comment of applicability of R17 RRM relaxation, according to previous discussion and company contribution, several companies proposed that non-RedCap UEs can also perform RRM relaxation as long as the criterion is fulfilled. 
Similar to eDRX function, although it is introduced under RedCap WID, the function itself should not be limited to specific kind of UEs, so we think it is reasonable to apply the same principle for R17 RRM relaxation.    
Proposal 6: Confirm R17 RRM relaxation is applicable to both RedCap UEs and non-RedCap UEs. 
5. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  Case 4 should be excluded because only stationary or slightly moving UEs are considered for R17 RRM relaxation.   
Observation 2:  Wait for RAN4 to decide whether the same or different RRM relaxation methods are applied for Case 1 and Case 3.   
Observation 3:  Different from overheating report, if UE sent RRM relaxation indication to network without receiving feedback, it means the UE is at cell edge or is currently performing important measurements (e.g. for load balancing).   
Observation 4: UEAssistanceInformation is already defined in AS-Context of HandoverPreparationInfo, so during handover procedure, source cell can forward the RRM relaxation criterion indication to target cell.   
Proposal 1: For R17 RRM relaxation in RRC_IDLE and RRC_INACTIVE, to only capture the following cases in specification:
· Case 1: Only stationary criterion is configured, and the criterion is met; 
· Case 2: Both stationary criterion and R17 not-at-cell-edge threshold are configured, and both are met; 
· Case 3: Both stationary criterion and R17 not-at-cell-edge threshold are configured, and only stationary criterion is met; 
Proposal 2: Introduce a field (e.g. combineRelaxedMeasCondition-r17) in SIB to control whether UE is allowed to perform RRM relaxation when both stationary criterion and R17 not-at-cell-edge threshold are configured, but only stationary criterion is met. 
Proposal 3: For UE in RRC_CONNECTED, UE sends UEAssistanceInformation message to inform network when the stationary criterion is met (or not met anymore). 
Proposal 4: If configured, UE sends UEAssistantInformation only once when RRM relaxation criterion is fulfilled, or is not fulfilled any more (e.g. multiple reporting is not supported and prohibit timer is not used). 
Proposal 5: For UEs in RRC_CONNECTED, the configuration of stationary criterion can only be sent via dedicated signalling (i.e. do not support broadcast signalling). 
Proposal 6: Confirm R17 RRM relaxation is applicable to both RedCap UEs and non-RedCap UEs. 
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