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1. Introduction
In RAN4 #103e meeting, the WF[1] for RedCap RRM requirements was agreed, but there are still some open issues as followings,
	Serving cell threshold associated SSB
No consensus on whether whether the serving cell thresholds of SIntraSearchP/SIntraSearchQ/SnonIntraSearchP/SnonIntraSearchQ for IDLE/Inactive mode and s-MeasureConfig for Connected mode should be checked based on reference SSB measurement.



In some agreed topics, we also identified some unclear points for some new scenarios, e.g., CSSF design for inter-frequency without MG. RAN4 received couple LSs from RAN2 in last meeting and RAN4 clarification action is needed, e.g., 
· R2-2206267 Reply LS on introduction of an offset to transmit CD-SSB and NCD-SSB at different times
· R2-2206504 Reply LS on configuring margin for 1 Rx RedCap Ues
In this contribution, we discuss the above remaining and identified issues as well as the issues raised in RAN2 incoming LSs.
2. Discussion on RAN4 identified issues
CSSF design outside MG
In the last meeting, the following requirement for CSSF outside MG for RedCap has been agreed in spec:
	9.1A.5.1.1	SA mode: carrier-specific scaling factor for SSB-based measurements performed outside gaps
For UE in SA operation mode, the carrier-specific scaling factor CSSFoutside_gap_RedCap,i for intra-frequency SSB-based measurements, inter-frequency SSB-based measurements performed outside measurements gaps, will be specified as follows:
	CSSFoutside_gap,i =1, if only one measurement object is configured to be measured outside of MG for RedCap. 
	Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.



If intra-frequency MO is configured and this intra-frequency MO doesn’t need MG, we assumed that 50% of the searcher will be used by intra-frequency MO without MG and the other 50% of the searcher will be used and shared by all inter-frequency MOs without MG. 
However, there is one scenario missing in the current CSSF design:
· Intra-frequency MO needs MG (SSB for intra-frequency measurement is outside active BWP) 
· Inter-frequency MO doesn’t need MG (SSB for inter-frequency measurement is inside active BWP and UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network)
Without intra-frequency MO outside MG, we think all the inter-frequency MOs without MG shall equally share the searcher resource. Thus, the CSSF shall be:
if intra-frequency measurement is with MG, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.
Proposal 1: If intra-frequency measurement is with MG, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.
The proposed text is as following:
	9.1A.5.1.1	SA mode: carrier-specific scaling factor for SSB-based measurements performed outside gaps
For UE in SA operation mode, the carrier-specific scaling factor CSSFoutside_gap_RedCap,i for intra-frequency SSB-based measurements, inter-frequency SSB-based measurements performed outside measurements gaps, will be specified as follows:
CSSFoutside_gap,i =1, if only one measurement object is configured to be measured outside of MG for RedCap. 
Otherwise, 
if intra-frequency measurement object is configured to be measured outside of MG for RedCap, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.
if intra-frequency measurement object is with MG, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.



Serving cell threshold associated SSB
In serving cell measurement, there are some thresholds configured by network to determine if neighbor cell measurement is needed, e.g., SIntraSearchP/SIntraSearchQ/SnonIntraSearchP/SnonIntraSearchQ for IDLE/Inactive mode and s-MeasureConfig for Connected mode. We also think those thresholds are also checked based on reference SSB measurement.
Proposal 2: the serving cell thresholds of SIntraSearchP/SIntraSearchQ/SnonIntraSearchP/SnonIntraSearchQ for IDLE/Inactive mode and s-MeasureConfig for Connected mode should be checked based on reference SSB measurement.
3. Discussion on RAN2 LS
In RAN2 LS R2-2206267 (Reply LS on introduction of an offset to transmit CD-SSB and NCD-SSB at different times), it was proposed that, 
	1. Overall Description:
RAN2 would like to thank RAN1 and RAN4 for their reply LS on introduction of an offset to transmit CD-SSB and NCD-SSB at different times. RAN2 agreed to specify the offset with the following value range {sf5, sf10, sf15, spare5, spare4, spare3, spare2, spare1} and the definition below:
	ssb-TimeOffset
The time offset between CD-SSB of the serving cell and this Non-Cell Defining SSB. Value sf5 means the first burst of Non-Cell Defining SSB is transmitted 5ms later than the first burst of CD-SSB transmitted after the first symbol of SFN=0 of the serving cell, value sf10 means the first burst of Non-Cell Defining SSB is transmitted 10ms later than the first burst of CD-SSB transmitted after the first symbol in SFN=0 of the serving cell, and so on. If the field is absent, RedCap UE considers that the time offset between the first burst of CD-SSB transmitted in the serving cell and the first burst of this Non-Cell Defining SSB transmitted is zero.



RAN2 would like to ask RAN1 and RAN4 to take the above into consideration and provide feedback on the values, i.e., confirm and/or indicate whether additional values are needed.

2. Actions:
To RAN1 and RAN4
ACTION: 	RAN2 kindly asks RAN1 and RAN4 to take the above into consideration and provide feedback on the values, i.e., confirm and/or indicate whether additional values are needed. 



In previous RAN4 meeting, RAN4 sent an reply LS(R4-2210599) to RAN2 that,
	RAN4 thanks RAN2 for the LS on SSB offset configuration for RedCap. During this RAN4 meeting, RAN4 further discussed the question and achieved the following conclusions:
[RAN4 Response]: 
· It’s feasible and needed to configure an offset for transmitting CD-SSB and NCD-SSB(s) at different times. 
· The detail time offset configuration for CD-SSB and NCD-SSB is left to network. 



We had some discussion in previous meeting about the half SFN index for CD-SSB and NCD-SSB, and some companies had concern on the power limitation at network side if NCD-SSB and CD-SSB are transmitted on same symbols (same half frame), and time offset from network side could also address this issue. Moreover, the time offset between NCD-SSB and CD-SSB could be easy for UE to locate e.g., the NCD-SSB position when completing the CD-SSB synchronization. In order to reflect the different half SFN position, the sf5 is also useful in the RAN2 spec. Thus, we think RAN2 proposal of the value range looks fine, and the spare position could be used if companies identify the necessity of other values.
Proposal 3: RAN4 to support the RAN2 proposal on the time offset between CD-SSB of the serving cell and this Non-Cell Defining SSB, with the value range {sf5, sf10, sf15, spare5, spare4, spare3, spare2, spare1}.

In RAN2 LS R2-2206504 (Reply LS on configuring margin for 1 Rx RedCap Ues), it was proposed that, 
	To RAN4
ACTION: 	RAN2 kindly asks RAN4 the following:
- to confirm RAN2’s understanding that a RedCap UE with 1 Rx branch applies the offset to all cell-specific RSRP thresholds which are applicable to RedCap except the case below.
-  whether a RedCap UE with 1 Rx branch applies offset to 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.
- a RedCap UE with 1 Rx branch can apply a configurable offset to cell (re)selection thresholds, i.e., Qrxlevmin (minimum required Rx level in the cell [dBm]) and Qqualmin (minimum required quality level in the cell [dB]), Qqualmin.



In previous RAN4 meeting, when RAN4 was discussing the RACH requirement, it was agreed that,
	Offset to apply for 1 Rx UE
Network configures one RSRP/RSRQ threshold for 2 Rx RedCap UE (same as for legacy 2 Rx UE), and 1 Rx RedCap UE applies an offset to that threshold.  The offset is predefined in the specification.  



And also on SDT TA validation, RAN4 agreed in last meeting that,
	Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap
RAN4 to consider defining an offset to absThreshSS-BlocksConsolidation for 1Rx UEs.
· FFS: A separate offset is defined for different measurement quantities such as SS-RSRP, SS-RSRQ etc.



The offset is mainly because of the measurement accuracy degradation for 1Rx UE compared with 2Rx UE. Since so far network configures such RSRP/RSRQ related threshold based on 2Rx assumption, in order to trigger the correct UE behavior we think it makes sense to use such offset for 1Rx UE implementation. However, as discussed in previous meeting, a predefined offset specified in RAN4 spec is more preferable and it can also give UE more flexibility to decide the implementation.
In RAN2 LS, the uncertain case mentioned is about Rel-16/R17 RRM relaxation criteria. Since such criteria is also based on RSRP/RSRQ measurement, and therefore 1Rx can also have measurement accuracy impact on implementing such criteria of RRM relaxation. We think the RedCap UE with 1 Rx branch applies the offset to all cell-specific RSRP thresholds including the ones 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.

Proposal 4: RAN4 to confirm that a RedCap UE with 1 Rx branch applies the offset to all cell-specific RSRP thresholds, including the ones 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.

Moreover, based on previous RAN4 discussion, a predefined or fixed offset would be applied based on the RAN4 requirement. Thus, we need to confirm to RAN2 that, a RedCap UE with 1 Rx branch can apply a configurable predefined offset to cell (re)selection thresholds, i.e., Qrxlevmin (minimum required Rx level in the cell [dBm]) and Qqualmin (minimum required quality level in the cell [dB]), Qqualmin.
Proposal 5: RAN4 to confirm that a RedCap UE with 1 Rx branch can apply a predefined offset to cell (re)selection thresholds, i.e., Qrxlevmin (minimum required Rx level in the cell [dBm]) and Qqualmin (minimum required quality level in the cell [dB]), Qqualmin.
4. Conclusion
In this contribution, we discuss the above remaining and identified issues as well as the issues raised in RAN2 incoming LSs.
Proposal 1: If intra-frequency measurement is with MG, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.
Proposal 2: the serving cell thresholds of SIntraSearchP/SIntraSearchQ/SnonIntraSearchP/SnonIntraSearchQ for IDLE/Inactive mode and s-MeasureConfig for Connected mode should be checked based on reference SSB measurement.
Proposal 3: RAN4 to support the RAN2 proposal on the time offset between CD-SSB of the serving cell and this Non-Cell Defining SSB, with the value range {sf5, sf10, sf15, spare5, spare4, spare3, spare2, spare1}.
Proposal 4: RAN4 to confirm that a RedCap UE with 1 Rx branch applies the offset to all cell-specific RSRP thresholds, including the ones 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.
Proposal 5: RAN4 to confirm that a RedCap UE with 1 Rx branch can apply a predefined offset to cell (re)selection thresholds, i.e., Qrxlevmin (minimum required Rx level in the cell [dBm]) and Qqualmin (minimum required quality level in the cell [dB]), Qqualmin.
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