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Introduction
RAN2 #120 sent the Reply LS to RAN4 on offset for UEs with 1Rx branch LS [1], which is replicated below. 
	1. Overall Description:
RAN2 would like to thank RAN4 for their reply LS on configuring margin for 1 Rx RedCap UEs in R2-2211115/R4-2214484. 

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

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



In this contribution, we discuss the aspects raised by RAN2 and provide a draft LS reply to RAN2.  
Discussion
Offset to delta thresholds of low mobility criterion and stationary criterion 
Related to the first mentioned aspect, in TS 38.133, intra-frequency NR measurements (subclause 4.2B.2.9), inter-frequency NR measurements (subclause 4.2B.2.10) and inter-RAT EUTRAN measurements (subclause 4.2B.2.11) are subject to relaxation if the UE is configured with a relaxed measurement criterion. In case of configured low mobility criterion (Rel-16) or stationary criterion (Rel-17), the thresholds s-SearchDeltaP-r16 or s-SearchDeltaP-Stationary-r17, respectively, are offset by –1 dB, as shown in the extract of TS 38.133 below.
	4.2B.2.9	Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion for RedCap
4.2B.2.9.1	Introduction
This clause contains the requirements for measurements on intra-frequency NR cells when Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ and when the UE is configured any of the following relaxed measurement critera:
-	Relaxed measurement criterion for a stationary UE defined in clause 5.2.4.9.3 in [1],
-	Relaxed measurement criteria for a stationary UE and not-at-cell edge defined in clause 5.2.4.9.4 in [1],
-	Both low mobility criterion and stationary criterion as defined in clause 5.2.4.9.1 and 5.2.4.9.3 or 5.2.4.9.4 in [1] respectively.
The 1 Rx RedCap UE for the evaluation of one or more relaxed measurement criteria defined in clause 5.2.4.9 [1] applies:
-	s-SearchDeltaP-r16 as the signaled value of s-SearchDeltaP-r16 [2] - 1 dB.
-	s-SearchDeltaP-Stationary-r17 as the signaled value of s-SearchDeltaP-Stationary-r17 [2] - 1 dB.
-	s-SearchThresholdP-r16 as the signaled value of s-SearchThresholdP-r16 [2] + 1 dB.
-	s-SearchThresholdQ-r16 as the signaled value of s-SearchThresholdQ-r16 [2] + 1 dB.
-	s-SearchThresholdP2-r17 as the signaled value of s-SearchThresholdP2-r17 [2] + 1 dB.
-	s-SearchThresholdQ2-r17 as the signaled value of s-SearchThresholdQ2-r17 [2] + 1 dB.



 
In our view, it is justified to apply the offset of -1 dB to the delta thresholds, since the measurement is a differential measurement of Srxlev values and due to higher inaccuracy of the measurement based on 1 Rx branch versus the measurement based on 2 Rx branches, it is appropriate to reduce the delta, i.e. to reduce the margin for Srxlev difference, to ensure that the low mobility criterion or the stationary criterion is met. Thus, RAN’s understanding is not correct in our view.
Clarify in the Reply LS to RAN2, that the offset of -1 dB is appropriate for the delta thresholds s-SearchDeltaP-r16 and s-SearchDeltaP-Stationary-r17.
Offset to thresholds of not-at-cell-edge criterion in R16/R17 
Related to the second mentioned aspect, in TS 38.133, intra-frequency NR measurements (subclause 4.2B.2.9), inter-frequency NR measurements (subclause 4.2B.2.10) and inter-RAT EUTRAN measurements (subclause 4.2B.2.11) are subject to relaxation if the UE is configured with a relaxed measurement criterion. In case of configured not-at-cell-edge criterion (Rel-16) or not-at-cell-edge criterion (Rel-17), related thresholds s-SearchThresholdP-r16 and s-SearchThresholdQ-r16, or, s-SearchThresholdP2-r17 and s-SearchThresholdQ2-r17, respectively, are offset by +1 dB, as shown in the extract of TS 38.133 above.
In our view, it is justified to apply the offset of +1 dB to Srxlev related thresholds, since the measurement of Srxlev based on 1 Rx branch will generate lower power in average versus the measurement based on 2 Rx branches, so it is appropriate to apply the offset of + 1 dB. Regarding to Squal related thresholds, which define the minimum quality of the signal of the serving cell, we agree with RAN2, no offset needs to be applied here for 1 Rx branch. Hence, we support to remove the offset of + 1 dB for the thresholds s-SearchThresholdQ-r16 and s-SearchThresholdQ2-r17. 
Clarify in the Reply LS to RAN2, that the offset of +1 dB is appropriate for the thresholds s-SearchThresholdP-r16 and s-SearchThresholdP2-r17 but will be removed from the thresholds s-SearchThresholdQ-r16 and s-SearchThresholdQ2-r17.
Offsets to additional cell-specific RSRP thresholds 
Related to the third mentioned aspect, i.e. RAN2’s request to add an offset to the following cell-specific RSRP thresholds
· rsrp-ThresholdSSB-SUL
· rsrp-ThresholdMsg3,
we discuss their applicability to RedCap UE. 
The definition of the first RRC parameter in TS 38.331 is replicated below.
	RACH-ConfigCommon field descriptions

	rsrp-ThresholdSSB-SUL
The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). The value applies to all the BWPs and all RACH configurations.



The RRC parameter is used to control RACH access on SUL carrier. However, no SUL operation is defined for RedCap in the WID [2]: 
	· This WI focuses on SA mode and single connectivity with operation in a single band at a time.



Hence, only FDD and TDD bands are considered. Therefore, the RRC parameter rsrp-ThresholdSSB-SUL is not subject to addition of an offset due to 1 Rx branch. A companion discussion is done in [3]. 
RAN4 not to consider an offset for rsrp-ThresholdSSB-SUL as this threshold is not applicable to RedCap UE’s. RAN4 to send this information to RAN2 in the Reply LS. 
The definition of the second RRC parameter in TS 38.331 is replicated below.
	BWP-UplinkCommon field descriptions

	rsrp-ThresholdMsg3
Threshold used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP, as specified in TS 38.321 [3]. The field is mandatory if both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. It is absent otherwise.



The RRC parameter is used to control repetition of MSG3 messages. If the RSRP of the downlink pathloss reference is less, than MSG3 repetition is applied according to TS 38.521. MSG3 repetition is applicable to RedCap, hence an offset to the threshold in case of 1 Rx RedCap UE is needed. Since the threshold is related to a downlink pathloss reference and hence has an absolute character, the same offset as used for RACH access (e.g. rsrp-ThresholdSSB for 4-step RACH access) is to be used, which is +1 dB. Therefore an offset of  +1dB is needed for rsrp-ThresholdMsg3 in case of 1 RX Redcap UE. 
RAN4 to agree the offset of + 1dB for rsrp-ThresholdMsg3 in case of 1 Rx RedCap UE. RAN4 to send this information to RAN2 in the Reply LS. 
Conclusion
This contribution has addressed questions raised in the RAN2 LS [1]. 
Following proposals are submitted.
1. Clarify in the Reply LS to RAN2, that the offset of -1 dB is appropriate for the delta thresholds s-SearchDeltaP-r16 and s-SearchDeltaP-Stationary-r17.
Clarify in the Reply LS to RAN2, that the offset of +1 dB is appropriate for the thresholds s-SearchThresholdP-r16 and s-SearchThresholdP2-r17 but will be removed from the thresholds s-SearchThresholdQ-r16 and s-SearchThresholdQ2-r17.
RAN4 not to consider an offset for rsrp-ThresholdSSB-SUL as this threshold is not applicable to RedCap UE’s. RAN4 to send this information to RAN2 in the Reply LS. 
RAN4 to agree the offset of + 1dB for rsrp-ThresholdMsg3 in case of 1 Rx RedCap UE. RAN4 to send this information to RAN2 in the Reply LS. 
A reply to RAN2 is composed in the Annex based on the above proposals. It is proposed to agree this draft Reply LS to RAN2.
RAN4 to agree on the draft Reply LS to RAN2 in the 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 R4-2300016/R2-2213069. 

For cell-specific RSRP thresholds as raised by RAN2, RAN4 has the following understanding in case of 1 Rx RedCap UE:

· The offset of -1dB is appropriate for the delta thresholds s-SearchDeltaP-r16 and s-SearchDeltaP-Stationary-r17.
· The offset of +1dB is appropriate for the thresholds s-SearchThresholdP-r16 and s-SearchThresholdP2-r17.
· The offset of +1dB to the thresholds s-SearchThresholdQ-r16 and s-SearchThresholdQ2-r17 are inappropriate and hence are removed.
· No offset will be introduced for rsrp-ThresholdSSB-SUL, as this threshold is not applicable to RedCap UE’s. 
· The offset of +1dB will be added to rsrp-ThresholdMsg3. 
RAN4 has agreed respective changes to TS 38.133 and respectfully asks RAN2 to take above information into account.

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                   22nd - 26th May 2023		Incheon, KR 


