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1 Introduction

In the last RAN2 e-meetings, RRM relaxation for RedCap UEs was discussed and the following agreements have been made regarding RRM relaxation for RRC connected mode.
Agreements in RAN2#114:

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 in RAN2#115:
1. Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.

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

In this contribution, we further discuss left open issues on RRM relaxation for RRC connected UEs.
2 Discussion

For RRM relaxation for RRC connected UEs, RAN2 has agreed that an RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC connected via dedicated signalling. If the configured stationary criterion is met by the UE, UE can report it to the network, so that the network can decide whether to enable the RRM relaxation to the UE. 
How the UE reports whether stationary criterion is fulfilled or not to the network was discussed in RAN2#115e meetings, but have no conclusion. Based on the offline discussion, there are in general two options:
· Option 1: Reuse UEAssistanceInformation message for the report

· Option 2: Reuse RRM measurement reporting mechanism

In our view, option 2 is the most straightforward way. New measurement event(s) for stationary criterion can be introduced. When the configured stationary criterion is fulfilled, UE shall trigger a measurement report.
Proposal 1 Introduce stationary criterion based measurement event(s).
Different from idle state measurement which is SSB-based only, a UE in RRC connected state performs SSB and CSI-RS measurements, if both are configured by the network. In the existing measurement procedure, UE starts (or stops) these two kinds of neighbour cell measurements at the same time, according to the evaluation of serving cell quality against the s-measure parameter. If measurement relaxation criteria are fulfilled, measurements on single reference signal type (SSB or CSI-RS) would achieve further UE power saving compared to measurements on both SSB and CSI-RS. We think measurement relaxation in RS type domain should be considered for Connected state UEs in Rel-17. The details on whether UE determines the RS type or it is configured by the network can be further studied.

Proposal 2 Measurement relaxation on single RS type (SSB or CSI-RS) can be considered for further UE power saving. FFS on whether UE determines the RS type or the RS type is configured by the network.

Currently, the network could provide a Connected state UE with a set of measurement configurations. The UE performs measurements based on measurement configuration. Based on UE measurement reports, if network wants to configure the UE with relaxed RRM measurement, e.g., to reduce the number of measured frequencies, the network could reconfigure the measurement by removing some measurement objects. Later, when measurement relaxation criterion is not fulfilled, network may want to add back those measurement objects, which may cause frequent RRC reconfiguration and increase signalling overhead. To address this issue, a simple approach would be to allow the network to activate/deactivate some of the measurement configurations in a more dynamic manner, e.g., via new MAC CE, rather than adding or removing some measurement configurations frequently. 
Proposal 3 RAN2 consider dynamic network control of RRM measurement relaxation via MAC CE.
In Rel-16 power saving, when RRM relaxation criterion is fulfilled, it is done for all applicable neighbour cells. Note that in NR, cell measurement is derived from beam measurement. Therefore, Rel-16 RRM relaxation is applied to all beam measurements of each concerned neighbour cell, which however may not be optimal from UE power saving’s perspective, especially for stationary UEs. While cell measurement is derived based on beam measurement, it is actually not based on all beams’ measurement, but only on those good beams which meet some quality threshold. For those bad beams, they will not contribute to the final cell measurement result and thus measurement on them can be further relaxed to save UE power, e.g. not to be measured at all. 

Proposal 4 RAN2 consider measurement relaxation only on a subset of beams (e.g. some good beams) for each concerned cell, to save more power for stationary UEs. 

3 Conclusion

Based on the discussion above, we propose the following: 
Proposal 5 Introduce stationary criterion based measurement event(s).

Proposal 6 Measurement relaxation on single RS type (SSB or CSI-RS) can be considered for further UE power saving. FFS on whether UE determines the RS type or the RS type is configured by the network.

Proposal 7 RAN2 consider dynamic network control of RRM measurement relaxation via MAC CE.
Proposal 8 RAN2 consider measurement relaxation only on a subset of beams (e.g. some good beams) for each concerned cell, to save more power for stationary UEs. 
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