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1 Introduction

Lots of agreements on RRM relaxation were made in last meeting, but there are still some open issues left about the RRM relaxation criterion configuration for connected UE, and the report mechanism for connected UE.  This contribution will further discuss the left FFS about the RRM relaxation for RRC_CONNECTED and clarify the R17 RRM relaxation scope.
2 Discussion
2.1. R17 RRM relaxation scope

In last meeting, it was agreed that the eDRX feature is not only applicable for Redcap UE, it is also applicable for non-Redcap:
1. eDRX feature is optional for any UE (including RedCap and non-RedCap UEs).

The similar clarification is also needed for R17 RRM relaxations. Firstly we can discuss whether R17 RRM relaxation is optional for the applicable UE type (e.g. Redcap UE only, or including Redcap UE and non-Redcap UE). It seems there is no reason to make it mandatory for the applicable UE type.

Proposal 1: R17 RRM relaxation feature is optional for the applicable UE type.

Then, RAN 2 should clarify the applicable type for the R17 RRM relaxation. Currently, the WID specifies the RRM relaxation is applicable for Redcap UE only:
	· Specify support for the following RRM measurement relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected [RAN2, RAN4]:

· Specify measurement (RSRP/RSRQ) based stationarity criterion and not-at-cell-edge criterion [RAN2]

· Enabling/disabling of RRM measurement relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM measurement relaxation.

· Specify UE requirements for RRM measurement relaxation [RAN4]

· No RRM measurement relaxations are specified for the serving cell. 


However it seems there is no strong reason to disallow the R17 RRM relaxation to also apply to non-Redcap UE, considering only the RSRP based stationary criterion is supported. No matter the UE device is Redcap UE or not, it can evaluate its stationary state based on the stationary criterion configured by the cell by measurement. 
Proposal 2: RAN2 should clarify the R17 RRM relaxation is applicable for both Redcap UE and non-Redcap UE.
2.2. Whether to support broadcast signaling for providing the configuration of stationary criterion to connected UE
It was agreed to provide the stationary criterion to the connected UE via dedicated signaling, but it is FFS on whether to support broadcast signaling to provide the stationary criterion to the connected UE. It was agreed the idle/inactive stationary criterion can be same with the stationary criterion for connected UE according to the agreement made in RAN2#114 meeting: 

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)

From this point, it seems there is no reason to not reuse the stationary criterion broadcast via SI for idle/inactive UEs, for connected UE also. But the stationary criterion configured via dedicated signaling should have higher priority than the stationary criterion configured via broadcast signaling. 

Proposal 3: The stationary criterion configured via system information is applicable for both idle/inactive UE and connected UE. The connected UE will apply the stationary criterion configured via dedicated signaling, if configured, instead of that configured via SI.

Considering it should not be mandated to all of the connected UEs supporting R17 RRM stationary relaxation to perform the stationary criterion evaluation and report the stationary state, this feature should be configurable on a UE-basis by the network. If the network provides the stationary criterion to the connected UE via dedicated signaling, it can implicitly inform the UE to perform the stationary criterion evaluation and report. Considering the stationary criterion configured via SI is also applicable for connected UEs, when the network doesn’t provide the stationary criterion via dedicated signaling, the UE needs to be told whether to perform the SI-broadcasted stationary criterion evaluation. Hence an additional indication via dedicated signaling is needed to inform the connected UE to perform the stationary criterion evaluation and report when the NW decides to use the same stationary criterion as in idle/inactive.

Proposal 4: An indication is needed to configure via dedicated signaling the connected UE to perform the stationary criterion evaluation and report based on the stationary criterion broadcast via system information.
2.3. How and when to report the indication that RRM relaxation criterion is met 
It was agreed when the RRM relaxation criterion is met, connected UE will report it to the network, but how and when to report is FFS. Based on the discussion of last meeting, 2 options are possible:
· Option 1: Reuse UEAssistanceInformation message for the report
· Option 2:  Reuse RRM measurement reporting mechanism
In order to support option 2, a new measurement event should be introduced. According to the current measurement configuration mechanism, it is the measID that triggers the measurement and report. Each measID should be associated with one measurement object and one measurement event. If a new measurement event is introduced, it is unclear which measurement object should be associated with the new event to map one measID. Or can it work independently from measID? The mechanism for new measurement event is not 100% clear.
But for option 1, the reporting mechanism exists and is clear i.e. if the stationary criterion is configured by the NW, the UE can report the indication via UEAssistanceInformation. One indication is needed to be added in the current UEAssisatanceInformation message to indicate whether the stationary criterion is met or not by the UE. Moreover, in current running 38.331 CR, the stationary criterion is configured via otherConfig by RRC reconfiguration message, it seems option 1 is more suitable.
Proposal 5: The UEAssistanceInformation message should be used to report the indication of whether the stationary criterion is met by the connected UE.
The scenarios where the connected UE needs to report to network whether it has met the RRM relaxation criterion include:
· Scenario 1: UE in idle state has met the RRM relaxation criterion, and then the UE triggers RRC setup procedure going to RRC connected state.
· Scenario 2: UE in inactive state has met the RRM relaxation criterion, and then the UE triggers RRC resume procedure going to RRC connected state.

· Scenario 3:  UE meets or leaves the RRM relaxation criterion while in RRC connected state.

As above discussion, the idle/inactive stationary criterion is also applicable for connected UE, if the UE evaluates to be in stationary state during idle/inactive, the stationary state can still be valid when the UE goes to RRC connected state. For scenario 1and scenario 2, besides the UE assistance information used to report the indication that UE has met the RRM relaxation criterion after UE goes to RRC connected, another option that can also be taken into consideration is to report the indication upon UE goes to RRC connected state i.e. via RRC setup complete message or RRC resume complete message which can help the network to make decision on RRM measurement (re-)configuration or to enable the RRM measurement relaxation function. 
For scenario 1, RRM measurement configuration or RRM measurement relaxation by the network should only occur after the activation of the security, so the early indication in RRC setup complete is not necessary. Furthermore, it is not reliable to include the indication in RRC setup complete message considering there is no security protection for this message. So reporting the indication via the RRC setup complete message shouldn’t be supported.

Observation 1: Network should configure the UE to enable RRM relaxation or reconfigure the RRM measurement configuration only after the security activation. 

Proposal 6: UE reporting it has met the RRM relaxation criterion to network via UE RRC setup complete message shouldn’t be supported.
As for scenario 2, the difference with scenario 1 is that the RRC resume complete message has security protection, and if the UE reports it has met the RRM relation criterion via RRC resume complete message, the network can reconfigure RRM measurement or enable RRM relaxation in the subsequent RRC reconfiguration message. It seems no strong reason to reject this option, i.e. to include the indication that UE has met the RRM relaxation criterion via RRC resume complete message. Similarly with the discussion for scenario 1, whether the UE could report the indication to network should be under network control, enable or disable report the indication via RRC resume complete message can be configured via system information or RRC resume message.
Proposal 7: UE reporting it has met the RRM relaxation criterion to network via UE RRC resume complete message should be supported, and configurable by the network.
For scenario 3, when the UE stationary state is changed, the UE should report it to the NW to assist the NW in adjusting the RRM measurement method. E.g. upon meeting the stationary criterion, the UE can report it to the NW, the NW can relax the UE RRM measurement. When the UE finds it doesn’t meet the stationary criterion any more, it should also report it to the NW to help the NW to resume the normal RRM measurement. So the connected UE should report its stationary state upon the stationary state changes. As discussed above, UEAssistanceInformation is the suitable message used to report the indication. In order to avoid frequent report, a prohibit timer can be introduced.
Proposal 8: If the UE is configured by the network to perform RRM relaxation criterion evaluation/report during RRC connected state, the UE should report it to the network via UEAssistanceInformation upon every UE stationary state (meet/no-meet) change (with report rate under prohibit timer control).

3 Conclusion
This contribution further discusses the RRM relaxation, and we propose:
Proposal 1: R17 RRM relaxation feature is optional for the applicable UE type.

Proposal 2: RAN2 should clarify the R17 RRM relaxation is applicable for both Redcap UE and non-Redcap UE.
Proposal 3: The stationary criterion configured via system information is applicable for both idle/inactive UE and connected UE. The connected UE will apply the stationary criterion configured via dedicated signaling, if configured, instead of that configured via SI.

Proposal 4: An indication is needed to configure via dedicated signaling the connected UE to perform the stationary criterion evaluation and report based on the stationary criterion broadcast via system information.
Proposal 5: The UEAssistanceInformation message should be used to report the indication of whether the stationary criterion is met by the connected UE.

Proposal 6: UE reporting it has met the RRM relaxation criterion to network via UE RRC setup complete message shouldn’t be supported.
Proposal 7: UE reporting it has met the RRM relaxation criterion to network via UE RRC resume complete message should be supported, and configurable by the network.
Proposal 8: If the UE is configured by the network to perform RRM relaxation criterion evaluation/report during RRC connected state, the UE should report it to the network via UEAssistanceInformation upon every UE stationary state (meet/no-meet) change (with report rate under prohibit timer control).
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