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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction

In a response to RAN4 LS on configuring margin for 1 Rx RedCap UEs in R2-2211115/R4-2214484 [1], RAN2 sent their reply LS to RAN4 and shared their views as below [2].  

	For the list of cell-specific RSRP thresholds provided by RAN4, RAN2’s understanding is that the offset shall not apply to delta thresholds, i.e. s-SearchDeltaP-r16 and s-SearchDeltaP-Stationary-r17.

For Rel-16/Rel-17 not-at-cell-edge criterion evaluation, RAN2 understands that the offset should not apply to both cell selection thresholds (i.e. Qrxlevmin and Qqualmin) and not-at-cell-edge thresholds (i.e. s-SearchThresholdP-r16, s-SearchThresholdQ-r16, s-SearchThresholdP2-r17 and s-SearchThresholdQ2-r17) and RAN2 will update specifications to avoid the double offset. 

RAN2 would also like to inform RAN4 that the following cell-specific RSRP thresholds should be included in the list to apply the offset.
· rsrp-ThresholdSSB-SUL
· rsrp-ThresholdMsg3



This paper discusses their opinion and provides our views.
2. Discussion
Additional absolute RSRP THLDs to apply 1 Rx. offset
Observation 1: It is reasonable to consider additional cell-specific RSRP thresholds for random access procedure: rsrp-ThresholdSSB-SUL and rsrp-ThresholdMsg3.
Proposal 1: Specify the 1 Rx. offset in the relevant random access section of TS 38.133 RRM specifications regarding the cell-specific RSRP thresholds: rsrp-ThresholdSSB-SUL and rsrp-ThresholdMsg3.
Double offset issues between Srvlex/Squal and Qrxlevmin/ Qqualmin for RRM relaxation criterion
The cell selection and relaxed measurement criteria can be summarized as below according to TS 38.304. As pointed out in RAN2 paper [3], there is a possibility of double application of 1 Rx. offset when UE evaluate Srxlev / Squal for RRM relaxation since 1 Rx. offset is already applied to Qrxlevmin/Qqualmin.

	5.2.3.2 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
5.2.4.9.1 Relaxed measurement criterion for UE with low mobility
The relaxed measurement criterion for UE with low mobility is fulfilled when:
   - (SrxlevRef – Srxlev) < SSearchDeltaP,
Where:
   - Srxlev = current Srxlev value of the serving cell (dB).
   - SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
- After selecting or reselecting a new cell, or
- If (Srxlev - SrxlevRef) > 0, or
- If the relaxed measurement criterion has not been met for TSearchDeltaP:
      - The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.
5.2.4.9.2 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).



Low mobility criteria evaluation
For low mobility criteria evaluation, the 1 Rx. offset to Qrxlevmin does not change the metric of SrxlevRef – Srxlev since it only cares RSRP difference. Thus, there is no double offset problem with SSearchDeltaP regardless of applying 1 Rx. offset to Qrxlevmin.
[bookmark: _Hlk124960101]Observation 2: There is no double offset problem with SSearchDeltaP regardless of applying 1 Rx. offset to Qrxlevmin since the metric cares RSRP difference.
Not at cell edge criteria evaluation
The latest RAN4 decision about 1 Rx. offset is as below [4]. As far as our understanding, RAN4 agreed the conservative THLDs for 1 Rx. RedCap UEs, which is +1.0 dB for absolute RSRP THLDs and - 1 dB for RSRP change THLDs such as s-SearchDeltaP-r16 and s-SearchDeltaP-Stationary-r17. The RAN4 decision for cell selection criterion THLDs of Qrxlevmin and Qqualmin is to allow favorable opportunity for 1 Rx. RedCap UEs. 
However, this intention is not corrected reflected for not-at-cell-edge criterion evaluation since the “ -1 dB” offset to Qrxlevmin / Qqualmin and “ +1 dB” offset to s-SearchThresholdP/Q are cancelled each other in the end. 
Observation 3: For not-at-cell-edge criterion evaluation, the “ -1 dB” offset to Qrxlevmin / Qqualmin and “ +1 dB” offset to s-SearchThresholdP/Q are cancelled each other in the end. 
	Cell-specific RSRP thresholds and their values:
	No
	Type of threshold
	Threshold [dB]

	1
	rsrp-ThresholdSSB,
	+ 1

	2
	msgA-RSRP-ThresholdSSB,
	+ 1

	3
	msgA-RSRP-Threshold
	+ 1

	4
	absThreshSS-BlocksConsolidation
	+ 1

	5
	sdt-RSRP-Threshold
	+ 1

	6
	s-SearchDeltaP-r16
	- 1

	7
	s-SearchDeltaP-Stationary-r17
	- 1

	8
	s-SearchThresholdP-r16
	+ 1

	9
	s-SearchThresholdQ-r16
	+ 1

	10
	s-SearchThresholdP2-r17
	+ 1

	11
	s-SearchThresholdQ2-r17
	+ 1

	12
	Qrxlevmin and Qqualmin
	- 1






To solve this issue, we can consider the modification as below to keep existing RAN4 decision on 1 Rx. offset roles in cell selection or measurement relaxation. The motivation of Option 2 is to allow equal opportunity between 1 Rx. UE and 2 Rx. UE.
Proposal 2: RAN4 to consider the solutions including the options below,
Option 1) Change 1 Rx. RedCap offset to s-SearchThresholdP/Q-r16 and s-SearchThresholdP2/Q2-r17 to “+ 2 dB”
Option 2) Apply “0 dB” 1 Rx. RedCap offset to Qrxlevmin and Qqualmin 
Proposal 3: RAN4 to consider sending Reply LS to RAN2 capturing the observation 2 and 3 as well as the RAB4’s conclusion on proposal 2 with a draft in annex.  
3. Conclusion
Observation 1: It is reasonable to consider additional cell-specific RSRP thresholds for random access procedure: rsrp-ThresholdSSB-SUL and rsrp-ThresholdMsg3.
Proposal 1: Specify the 1 Rx. offset in the relevant random access section of TS 38.133 RRM specifications regarding the cell-specific RSRP thresholds: rsrp-ThresholdSSB-SUL and rsrp-ThresholdMsg3.
Observation 2: There is no double offset problem with SSearchDeltaP regardless of applying 1 Rx. offset to Qrxlevmin since the metric cares RSRP difference.
Observation 3: For not-at-cell-edge criterion evaluation, the “ -1 dB” offset to Qrxlevmin / Qqualmin and “ +1 dB” offset to s-SearchThresholdP/Q are cancelled each other in the end. 
Proposal 2: RAN4 to consider the solutions including the options below,
Option 1) Change 1 Rx. RedCap offset to s-SearchThresholdP/Q-r16 and s-SearchThresholdP2/Q2-r17 to “+ 2 dB”
Option 2) Apply “+ 0 dB” 1 Rx. RedCap offset to Qrxlevmin and Qqualmin 
Proposal 3: RAN4 to consider sending Reply LS to RAN2 capturing observation 2 and 3 as well as proposal 2 with a draft in Annex.  
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1. Overall Description:
RAN4 would like to thank RAN2 for their reply LS on configuring margin for 1 Rx RedCap UEs in R2-2213069/R4-2300016.

For RSRP delta thresholds, i.e. s-SearchDeltaP-r16 and s-SearchDeltaP-Stationary-r17, RAN4 understands that they are mainly based on the metric of RSRP difference and not impacted by 1 Rx. offset for Qrxlevmin and Qqualmin.

For double offset issue between Rel-16/Rel-17 not-at-cell-edge criterion evaluation and cell selection thresholds (i.e. Qrxlevmin and Qqualmin), RAN4 will update the corresponding RRM specifications. RAN4 expects no changes in RAN2 specifications. 

RAN4 would consider RAN2 proposed additional cell-specific RSRP thresholds to apply the 1 Rx. offset.
· rsrp-ThresholdSSB-SUL
· rsrp-ThresholdMsg3

2. Actions:
To RAN2
ACTION: 	RAN4 respectfully asks RAN2 to take above information into account.

3. Date of Next TSG-RAN WG4 Meetings:
 TSG-RAN WG4 Meeting #106bis-e	17th - 26th April 2023 		e-Meeting
 TSG-RAN WG4 Meeting #107	22th - 26th May 2023 		Incheon, KR



	
	
	



