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1 Introduction

In RAN4#102e, RAN4 identified that RSRP measurement accuracy for UE using 1 Rx is worse compared to that for UE using 2 Rx UE by certain offset, and RAN4 recommended to apply an offset to compensate for the relatively poor accuracy measurement performance of 1 Rx RedCap UEs. Based on the LS [1] received from RAN4, RAN2 discussed this issue in RAN2#118e, and sent out a reply LS [2] to inform RAN4 about RAN2’s consideration. In RAN2#119e, a reply LS on configuring margin for 1 Rx RedCap UEs [3] was received from RAN4.
In this contribution, we further discuss the issue of configuring margin for 1 Rx RedCap UEs based on the reply LS [3] and provide our views.
2 Discussion 
In the reply LS [3], the following information is provided.
	RAN4 has discussed RAN2 questions and reached the following conclusions:

· A RedCap UE with 1 Rx branch applies the offset to the following broadcasted cell-specific RSRP thresholds related to L3 measuremets in RRC_IDLE/INACTIVE state:
· rsrp-ThresholdSSB, 

· msgA-RSRP-ThresholdSSB, 

· msgA-RSRP-Threshold,

· absThreshSS-BlocksConsolidation,

· sdt-RSRP-Threshold.

· the following cell-specific RSRP thresholds used for Rel-16 low mobility and/or not at cell edge conditions, and Rel-17 stationary and not at cell edge conditions for RRC IDLE/INACTIVE state:
· s-SearchDeltaP-r16,

· s-SearchDeltaP-Stationary-r17
· s-SearchThresholdP-r16, 

· s-SearchThresholdQ-r16,

· s-SearchThresholdP2-r17, 

· s-SearchThresholdQ2-r17.

· the following cell (re)selection thresholds and ranking:

· Qrxlevmin and Qqualmin
· The offset is a fixed value in dB in the above cell-specific RSRP thresholds and will be specified in TS 38.133. The magnitude of the exact offset value is [1] dB. It is not expected to introduce new RAN2 signalling.
RAN4 also would like to clarify that based on the latest agreement as communicated in this LS, the offset does not apply to rsrp-ThresholdBFR and rsrp-ThresholdCSI-RS. 

Note: RAN2 is also invited to inform if any further cell-specific RSRP threshold used in RRC IDLE/INACTIVE state should be included in the list or in case any of the thresholds listed in this LS is not cell specific.


In the reply LS, a list of cell-specific RSRP thresholds used for random access procedure was included. In addition to the parameters in the above list, RSRP thresholds for NUL/SUL carrier selection, i.e. rsrp-ThresholdSSB-SUL and for MSG3 repetition, i.e. rsrp-ThresholdMsg3, are also cell-specific RSRP thresholds. For RedCap UEs with 1 Rx branch, the offset should also be applied to these two thresholds.
Proposal 1 For RedCap UEs with 1 Rx branch, the offset is also applied to cell-specific RSRP thresholds rsrp-ThresholdSSB-SUL and rsrp-ThresholdMsg3.
According to TS 38.304, the cell selection criterion and the relaxed measurement criterion for UE not at cell edge are specified in section 5.2.3.2 and section 5.2.4.9.2, respectively, as follow.

cell selection criterion
	The cell selection criterion S is fulfilled when:

Srxlev > 0 AND Squal > 0

where:

Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp



relaxed measurement criterion for UE not at cell edge
	The relaxed measurement criterion for UE not at cell edge is fulfilled when:

-
Srxlev > SSearchThresholdP, and,

-
Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,

Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
Squal = current Squal value of the serving cell (dB).


Based on the reply LS from RAN4, for RedCap UEs with 1 Rx branch, the offset is applied to both cell selection thresholds (i.e. Qrxlevmin and Qqualmin) and Rel-16/Rel-17 not-at-cell-edge thresholds (i.e. SSearchThresholdP and SSearchThresholdQ). Adding the offset to Qrxlevmin and Qqualmin would cause a decrease in Srxlev and Squal, meaning that the compensation for the relatively poor accuracy measurement performance of 1 Rx RedCap UEs has been reflected in the Srxlev and Squal values. For the not-at-cell-edge criterion, as Srxlev and Squal are used to compare with the thresholds SSearchThresholdP and SSearchThresholdQ, we see it is not correct or needed to apply the offset to SSearchThresholdP and SSearchThresholdQ again.
Observation 1 Applying the offset to Qrxlevmin and Qqualmin means the compensation for the relatively poor accuracy measurement performance of 1 Rx RedCap UEs has been reflected in the Srxlev and Squal values.

Observation 2 For the not-at-cell-edge criterion, Srxlev and Squal are used to compare with the thresholds SSearchThresholdP and SSearchThresholdQ.
Proposal 2 For RedCap UEs with 1 Rx branch, the offset is not applied to cell-specific RSRP thresholds used for Rel-16/Rel-17 not-at-cell-edge criterion.
If proposal 2 is agreed, we think RAN2 should send reply LS to RAN4 to inform RAN2’s agreement. The draft reply LS can be found in [4].
Proposal 3 RAN2 sends a reply LS to RAN4 to inform RAN2's agreements.
3 Conclusion
Based on the discussion we make the following observation:

Observation 3 Applying the offset to Qrxlevmin and Qqualmin means the compensation for the relatively poor accuracy measurement performance of 1 Rx RedCap UEs has been reflected in the Srxlev and Squal values.

Observation 4 For the not-at-cell-edge criterion, Srxlev and Squal are used to compare with the thresholds SSearchThresholdP and SSearchThresholdQ.
And we give the following proposals:
Proposal 1 For RedCap UEs with 1 Rx branch, the offset is also applied to cell-specific RSRP thresholds rsrp-ThresholdSSB-SUL and rsrp-ThresholdMsg3.
Proposal 2 For RedCap UEs with 1 Rx branch, the offset is not applied to cell-specific RSRP thresholds used for Rel-16/Rel-17 not-at-cell-edge criterion.
Proposal 3 RAN2 sends a reply LS to RAN4 to inform RAN2's agreements.
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