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1 Introduction

Agreements on RRM relaxation about connected made in last meeting are as following
Agreements:

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)
Agreements made for idle/inactive related with RRC connected are as following:

Agreements online:

1. Working Assumption: If beam-level criterion is adopted for Rel-17 stationary criterion in RRC_IDLE/INACTIVE, it is configured separately with Rel-16 low mobility criterion reused

2. When NW configures Rel-17 RRM relaxation for RRC_IDLE/INACTIVE, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration. FFS whether the same applies to RRC Connected
3. Continue discussion on Rel-17 not-at-cell-edge criterion in RRC_IDLE/INACTIVE within two options:


- Option 1) Reuse Rel-16 not-at-cell-edge criterion with the same thresholds (i.e., SSearchThresholdP / SSearchThresholdQ)


- Option 2) Reuse Rel-16 not-at-cell-edge criterion with the different thresholds

This contribution will further discuss the left FFS about the RRM relaxation for RRC_CONNECTED.
2 Discussion
2.1. How and when to report the indication that RRM relaxation criterion 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.
The scenarios where the connected UE needs to report to network that 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 the RRM relaxation criterion while in RRC connected state.

For scenario 3, the UE should report to the network the indication that UE has met the RRM relaxation criterion upon UE evaluates that it meets the RRM relaxation criterion. And UE assistance information is the suitable message used to report the indication. And whether UE could evaluate the RRM relaxation criterion in connected and report the indication can be under network control, e.g. enable or disable the evaluate/report function by including one indication via RRC reconfiguration message or system information.

Proposal 1: If the UE is configured by the network to perform RRM relaxation criterion evaluation/report during RRC connected state, upon evaluating it meets the RRM relaxation criterion, the UE should report it to the network via UE assistance information message.

It was agreed in last meeting that “An RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC Connected”. According to the working assumption, a stationary criterion same as in idle/inactive can be configured for connected UE. If the UE evaluates to be stationary during idle/inactive, it can still be valid upon 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. Based on the FFS made last meeting “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)”, we can conclude that the usage of the indication is to 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 be 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 2: 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 3: If the UE is configured by the network to report the indication of meeting RRM relaxation criterion via RRC resume complete message, it could report it via RRC resume complete message if it has met the RRM relaxation criterion in inactive state upon UE triggers the RRC resume procedure.
2.2. Whether network can enable RRM measurement relaxation
After the UE reported the indication to network that it meets the RRM relaxation criterion, besides the possibly of reconfiguring the RRM measurements (up to network implementation), it is FFS whether to allow the network to enable the RRM measurement relaxation and, if allowed, whether the same method as in Idle/Inactive should be used. The key principle RRM measurement relaxation for RRC connected UE is to leave it under network control. Network enabling RRM measurement relaxation is also under network control. So one way to implement RRM measurement relaxation for RRC connected UE is that the network configures at least 2 sets of RRM measurement configurations, where one is for RRM measurement in stationary state. Network can command the UE to perform this set of RRM measurement configuration upon reception of indication that UE meets the RRM relaxation criterion. As for this implementation option, how to perform measurement is also up to the network configuration.  

Proposal 4: Upon receiving the indication from the connected UE that UE meets RRM relaxation criterion, the network can enable RRM measurement relaxation if pre-configured measurement configuration for RRM relaxation has been configured for the UE.

As for whether the same method as in idle/inactive should be used, considering the RRM relaxation method is up to discussion by RAN4, this issue can be further discussed after the RRM relaxation method has been defined by RAN4.

Proposal 5: Postpone the discussion on whether the same RRM relaxation method as in idle/inactive could be used for connected UE until RAN4 defines RRM relaxation method for idle/inactive.
2.3. Not-at-cell-edge criterion for RRC Connected
Last meeting it was agreed that “When NW configures Rel-17 RRM relaxation for RRC_IDLE/INACTIVE, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration.” it is FFS whether the same applies to RRC Connected. Firstly we can discuss whether not-at-cell-edge criterion can be configured for RRC connected. Although it belongs to RAN4 to define the RRM relaxation methods to be used for UE not-at-cell-edge and UE at-cell-edge when UE is in idle/inactive, for RRC Connected, it is safe to leave the flexibility to network to configure different (relaxed) RRM measurement configurations. Besides, how to relax the RRM measurement is under network control, so the more information about the UE state the network acquires, the smarter decision the network can make. So the not-at-cell-edge criterion can be applied to RRC connected UE too.

According to the Working Assumption that the same RSRP/RSRQ based stationary criterion as in idle/inactive can be configured for UEs in RRC Connected, there is no strong view to reject the same principle related to not-at-cell-edge criterion defined for RRC_IDLE/INACTIVE used for RRC_CONNECTED. i.e. not-at-cell-edge criterion is optional configuration for RRC connected UE. And same configuration of not-at-cell-edge criterion can be configured for RRC connected.
Proposal 6: When NW configures Rel-17 RRM relaxation for RRC_CONNECTED, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration. Same configuration as RRC_IDLE/INACTIVE can apply to RRC_CONNECTED.
3 Conclusion
This contribution further discusses the RRM relaxation for RRC_CONNECTED states, and we propose:
Observation 1: Network should configure the UE to enable RRM relaxation or reconfigure the RRM measurement configuration only after the security activation. 

Proposal 1: If the UE is configured by the network to perform RRM relaxation criterion evaluation/report during RRC connected state, upon evaluating it meets the RRM relaxation criterion, the UE should report it to the network via UE assistance information message.

Proposal 2: UE reporting it has met the RRM relaxation criterion to network via UE RRC setup complete message shouldn’t be supported.
Proposal 3: If the UE is configured by the network to report the indication of meeting RRM relaxation criterion via RRC resume complete message, it could report it via RRC resume complete message if it has met the RRM relaxation criterion in inactive state upon UE triggers the RRC resume procedure.

Proposal 4: Upon receiving the indication from the connected UE that UE meets RRM relaxation criterion, the network can enable RRM measurement relaxation if pre-configured measurement configuration for RRM relaxation has been configured for the UE.

Proposal 5: Postpone the discussion on whether the same RRM relaxation method as in idle/inactive could be used for connected UE until RAN4 defines RRM relaxation method for idle/inactive.
Proposal 6: When NW configures Rel-17 RRM relaxation for RRC_CONNECTED, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration. Same configuration as RRC_IDLE/INACTIVE can apply to RRC_CONNECTED.
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