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1. Introduction
The new RedCap WID [1] states:

	·  RRM relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected, considering the alternatives identified in the RedCap SI:

· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation criteria (where, for RRC_Idle/Inactive the Rel-16 mechanism is the baseline, and for RRC_Connected the mechanism reuses the Rel-16 RRM relaxation criteria from RRC_Idle/Inactive so as to maximize the commonality with Idle/Inactive UEs) [RAN2]

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

· After RAN#92e, if agreed in RAN2, specify RRM measurement relaxation [RAN4]

· No RRM relaxations are specified for the serving cell. 


In this contribution, we discuss RRM relaxation criteria for RedCap devices in RRC_IDLE/INACTIVE and RRC_CONNECTED, based on the WID [1] and TR 38.875 [2].
2. Discussion
2.1. RRM relaxation criteria in RRC_IDLE and RRC_INACTIVE
For UEs in RRC_IDLE and RRC_INACTIVE, there are two triggering conditions in Rel-16 RRM measurement relaxation for neighboring cell measurement. They are defined in TS 38.304 [3] as: 

1) Low mobility criterion: 

(SrxlevRef – Srxlev) < SSearchDeltaP for a period of TSearchDeltaP;
2) Not-at-cell-edge ctriterion:

Srxlev > SSearchThresholdP, and, 
Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,
We assume RAN4 will define more powerful RRM relaxation method for Rel-17 (i.e. stationary) compared to the one for Rel-16 (i.e. low mobility), as RedCap devices require much more energy saving than normal UEs. For example, industrial wireless sensors should operate at least few years without charging battery. Accordingly, RAN2 should define more stringent triggering condition for Rel-17. 
Observation 1: RAN4 will define more powerful RRM relaxation method for Rel-17 (i.e. stationary) compared to the one for Rel-16 (i.e. low mobility), as RedCap devices require much more energy saving than normal UEs. Accordingly, RAN2 should define more stringent stationary criterion for Rel-17 (i.e. stationary) than low mobility criterion in Rel-16.
Given WID states Rel-16 criterion is the baseline for RRC_IDLE/INACTIVE, RAN2 can use enhancement 1 and/or enhancement 2 in TR 38.875 [2] as more demanding conditions.
- Enhancement 1: Introduce additional SsearchDeltaP_stationary threshold to support 2-level speed evaluation (i.e. stationary and low mobility).

- Enhancement 2: Introduce additional TSearchDeltaP_stationary to support 2-level speed evaluation (i.e. stationary and low mobility).
These enhancements introduce new thresholds (i.e., SsearchDeltaP_stationary and/or TSearchDeltaP_stationary), which are definitely more demanding than Rel-16 thresholds (i.e., SsearchDeltaP or TSearchDeltaP) 
Proposal 1. For Rel-17 RRM relaxation in RRC_IDLE/INACTIVE, RAN2 introduces enhancement 1 and/or 2 (in TR 38.875) as stationary criterion, since they are based on Rel-16 low mobility criterion, and clearly more stringent condition than Rel-16 low mobility criterion.
Next, we have the concern that even though RedCap UE fulfills stationary criterion (i.e., RedCap device is fixed), its serving cell quality may be very poor (e.g., RedCap device is in cell-edge). Then, to apply RRM relaxation of neighboring cells might not be desirable, as the UE may need to perform cell reselection to another cell. That is why Rel-16 relaxation defines not-at-cell-edge criterion as well. Thus, in addition to stationary criterion, we would like RAN2 to introduce enhancement of Rel-16 not-at-cell-edge criterion for RedCap devices. Similar to Proposal 1, this can be achieved by introducing additional SSearchThresholdP_Stationary and/or SSearchThresholdQ_Stationary.
Proposal 2. For Rel-17 RRM relaxation in RRC_IDLE/INACTIVE, in addition to stationary criterion, RAN2 introduces additional SSearchThresholdP_Stationary and/or SSearchThresholdQ_Stationary as the enhancement of Rel-16 not-at-cell-edge criterion.
2.1. RRM relaxation criteria in RRC_CONNECTED

With the same motivation in Proposal 2, we would like RAN2 to consider a new not-at-cell-edge condition for Rel-17 RRC_CONNECTED. Then, it seems attractive to reuse and enhance s-MeasureConfig in MeasConfig.
MeasConfig ::=                      SEQUENCE {

    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N

    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N

    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N

    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N

    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N

    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N

    s-MeasureConfig                     CHOICE {

        ssb-RSRP                            RSRP-Range,

        csi-RSRP                            RSRP-Range

    }                                                                                                       OPTIONAL,   -- Need M

    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M

    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M

    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M

    ...,

    [[

    interFrequencyConfig-NoGap-r16      ENUMERATED {true}                                                   OPTIONAL    -- Need R

    ]]

}

	s-MeasureConfig
Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssb-RSRP corresponds to cell RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS. 


RAN2 can define additional s-MeasureConfig_Stationary within MeasConfig (i.e., dedicate signaling). Then,
- if SpCell RSRP ≥ s-MeasureConfig, 
- UE does not perform RRM measurement for the associated measObject 
- else if s-MeasureConfig_Stationary ≤ SpCell RSRP < s-MeasureConfig
- UE performs relaxed RRM measurement for the associated measObject 
- else (i.e., SpCell RSRP < s-MeasureConfig_Stationary)

- UE performs normal RRM measurement for the associated measObject 

As we assume RAN2 will define a new stationary criterion for RRC_CONNECTED, this not-at-cell-edge criterion can be combined with the new stationary criterion and the details for how to combine these criteria are FFS.
Proposal 3. For Rel-17 RRM relaxation in RRC_CONNECTED, RAN2 considers additional s-MeasureConfig_Stationary within MeasConfig as a new not-at-cell-edge criterion:
- if SpCell RSRP ≥ s-MeasureConfig, 

- UE does not perform RRM measurement for the associated measObject 

- else if s-MeasureConfig_Stationary ≤ SpCell RSRP < s-MeasureConfig
- UE performs relaxed RRM measurement for the associated measObject 

- else (i.e., SpCell RSRP < s-MeasureConfig_Stationary)

- UE performs normal RRM measurement for the associated measObject
This not-at-cell-edge criterion can be combined with the new stationary criterion (to be defined for RRC_CONNECTED), and the details for how to combine these criteria are FFS.
3. Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Observation 1: RAN4 will define more powerful relaxation method for Rel-17 than Rel-16, as RedCap devices require much more energy saving than normal UEs. Accordingly, RAN2 should define more demanding triggering condition for Rel-17 than Rel-16.
Proposal 1. For Rel-17 RRM relaxation in RRC_IDLE/INACTIVE, RAN2 introduces enhancement 1 and/or 2 (in TR 38.875) as stationary criterion, since they are based on Rel-16 low mobility criterion, and clearly more stringent condition than Rel-16 low mobility criterion.
Proposal 2. For Rel-17 RRM relaxation in RRC_IDLE/INACTIVE, in addition to stationary criterion, RAN2 introduces additional SSearchThresholdP_Stationary and/or SSearchThresholdQ_Stationary as the enhancement of Rel-16 not-at-cell-edge criterion.
Proposal 3. For Rel-17 RRM relaxation in RRC_CONNECTED, RAN2 considers additional s-MeasureConfig_Stationary within MeasConfig as a new not-at-cell-edge criterion:

- if SpCell RSRP ≥ s-MeasureConfig, 

- UE does not perform RRM measurement for the associated measObject 

- else if s-MeasureConfig_Stationary ≤ SpCell RSRP < s-MeasureConfig
- UE performs relaxed RRM measurement for the associated measObject 

- else (i.e., SpCell RSRP < s-MeasureConfig_Stationary)

- UE performs normal RRM measurement for the associated measObject
This not-at-cell-edge criterion can be combined with the new stationary criterion (to be defined for RRC_CONNECTED), and the details for how to combine these criteria are FFS.
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