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Introduction
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Topic #1: General
Contributions from AI 9.19.3.1.1 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208071

	Intel Corporation
	Proposal 1: For 1 Rx, there is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap. 
· For RedCap with 1 Rx, the interruption time shall not exceed TSI-NR + 2*Ttarget_cell_SMTC_period ms
Proposal 2: RedCap UE determines the above RSRP related thresholds for SDT procedure as follows:
 • UE using 2 Rx branches determines any of the above threshold (H1) based on existing signaling and RSRP range defined in TS 38.133. 
 • For absolute RSRP threshold, UE using 1 Rx branch determines any of the above threshold (H2) as H2 = H1 + offsetabsolute 
· Absolute RSRP threshold for SDT procedure includes sdt-RSRP-Threshold and cg-SDT-RSRP-ThresholdSSB 
• For RSRP change threshold,  UE using 1 Rx branch determines any of the above threshold (H2) by either  H2 = H1 + offsetRSRPChange or just separate threshold H2 itself  
· RSRP change threshold for SDT procedure includes cg-SDT-RSRP-ChangeThreshold.

	R4-2208112

	Xiaomi
	Proposal 1: There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.


	R4-2208266

	vivo
	Proposal 1: For paging reception, for 1RX, suggest to consider option 2 and option 1 is acceptable.  
Proposal 2: For the time window for SDT for RedCap with 1 Rx, support option 1. 


	R4-2208365

	OPPO
	Proposal 1: For 1 Rx, there is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
Proposal 2: Reusing the TA validation requirements from SDT rel-17 WI to SDT for RedCap in rel-17 with relaxed accuracy performance for the case of 1Rx RedCap.


	R4-2208390

	CMCC
	Proposal: Do not introduce new tables of frequency band groups for RedCap.


	R4-2208974

	Huawei, Hisilicon
	Proposal 1: For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.
Proposal 2: Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT.


	R4-2208975

	Huawei, Hisilicon
	Draft CR to TS 38.133 on definitions and applicability for RedCap

	R4-2209048

	Nokia, Nokia Shanghai Bell
	Draft CR to TS 38.133 on definitions and applicability for RedCap

	R4-2209780

	MediaTek Inc.
	Proposal 1: [bookmark: _Ref94865668][bookmark: _Ref79150480]Support defining the bandgroups for FR1 and FR2 in RAN4 RRM. 
Proposal 2: [bookmark: _Ref94865696]The maximum interruption paging reception requirements of existing 5G NR rel-15 shall apply to RedCap rel-17, hence support option 1. 
Proposal 3: [bookmark: _Ref94865740]Support reusing the TA validation requirements from SDT rel-17 WI to SDT for RedCap in rel-17 with relaxed accuracy performance for the case of 1Rx RedCap.
Proposal 4: [bookmark: _Ref101802050]When there is an overlap between SSB DL reception and CG-SDT subsequent transmission occasion in time domain for a HD-FDD UE, the UE shall prioritize SSB DL reception, and the UE is allowed to drop the CG-SDT transmission.


	R4-2210218

	Qualcomm Incorporated
	Proposal 1a: RAN4 to consider defining a separate absThreshSS-BlocksConsolidation for 1Rx UEs.
Proposal 1b: 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.


	R4-2209902

	Ericsson
	Proposal 1: Release 15 requirements on maximum interruption in paging reception shall apply RedCap UE with 1 Rx in FR1.
Proposal 2: The 2 Rx SDT requirements on timing range defining the first and second RSRP measurement in FR1 are reused for for 1 Rx RedCap UE. 

Proposal 3: The timing range defining the valid second RSRP measurement for 2 Rx UE in FR2 is reused for 1 Rx RedCap UE. 
Proposal 4: The requirements on UE synchornization towards the serving cell defined for 2 Rx SDT requirements are reused for 1 Rx RedCap UE. 
Proposal 5: The requirements on applicability conditions (if introduced) for 2 Rx SDT requirements are reused for 1 Rx RedCap UE. 
Proposal 6: RAN4 to capture the band groups for which RRM requirements apply in Annex B1 and B2 for IDLE and CONNECTED mode respectively.
Proposal 7: RAN4 to capture the band groups for which RRM requirements apply in Annex B1 and B2 for IDLE and CONNECTED mode respectively.



	R4-2209909

	Ericsson
	Draft CR on SDT requirements for RedCap for TS 38.133



Open issues summary

Sub-topic 1-1: Impact on paging reception requirements
Issue 1-1-1: Impact on paging reception requirements for 1 Rx RedCap
· Proposals
· Option 1 (Intel, Xiaomi, vivo, OPPO, MTK, E///): For 1 Rx, there is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Option 2 (vivo, HW):	For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.
· Recommended WF
· All companies except 1 can accept option 1, i.e. reusing of Rel-15 legacy requirements. Check if supporting company of option 2 can to option 1.

Sub topic 1-1 
	Company
	Comments

	XXX
	Issue 1-1-1: Impact on paging reception requirements for 1 Rx RedCap

	Huawei
	To proceed progress, fine with option 1.

	Ericsson
	We support the recommended WF. 

	MediaTek
	Issue 1-1-1: Impact on paging reception requirements for 1 Rx RedCap
Support recommended WF, i.e. supporting option 1.

	Xiaomi
	Support the recommended WF. 

	Apple
	we can agree with option 1.

	Nokia
	We support the recommended WF

	CMCC
	Support recommended WF

	Qualcomm
	Fine with the recommended WF

	vivo
	Ok with the recommended WF.

	OPPO
	support the recommended WF.




Sub-topic 1-2: RedCap bandgroups
Issue 1-2-1: NR frequency band grouping for FR1 RedCap
· Proposals
· Option 1 (MTK): Support defining the bandgroups for FR1 and FR2 in RAN4 RRM.
· Option 1a (E///): RAN4 to capture the band groups for which RRM requirements apply in Annex B1 and B2 for IDLE and CONNECTED mode respectively.
· Option 2 (CMCC): Do not introduce new tables of frequency band groups for RedCap.

· Recommended WF
· Companies to provide comments to the CR [R4-2209908, change #2] directly.

Issue 1-2-2: NR frequency band grouping for FR2 RedCap
· Proposals
· Option 1 (MTK): Support defining the bandgroups for FR1 and FR2 in RAN4 RRM.
· Option 1a (E///): RAN4 to capture the band groups for which RRM requirements apply in Annex B1 and B2 for IDLE and CONNECTED mode respectively.
· Option 2 (CMCC): Do not introduce new tables of frequency band groups for RedCap.
· Recommended WF
· Companies to provide comments to the CR [R4-2209908, change #2] directly.

· Companies to confirm if following can be agreed:
· For FR1 no change to existing frequency band grouping table
· For FR2, the existing tables are updated to include PC7 for n257, n258 and n267 as per RF agreement.

Sub topic 1-2 
	Company
	Comments

	XXX
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap

Issue 1-2-2: NR frequency band grouping for FR2 RedCap


	Huawei
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap
Support option 2. In RAN#95e, it is agreed not pursue to approve the CR in RP-220462 (on RedCap operating band list in FR1) in Rel-17. Therefore we don’t think NR frequency band grouping for FR1 redcap in RRM spec shall be changed.
Issue 1-2-2: NR frequency band grouping for FR2 RedCap
Same comments as issue 1-2-1.

	Ericsson
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap
For FR1, there is no need to change the frequency band grouping in FR1 table in clause 3.5.2 since the bands are same for RedCap. However, new separate tables for Redcap is needed in Annex which is part of performance requirements.
Hence, option 2 is agreeable for FR1. 

Issue 1-2-2: NR frequency band grouping for FR2 RedCap
RedCap bands for FR2 include n257, n258 and n267 for PC7 according to RF group agreement. These bands are currently not in the FR2 band grouping table in clause 3.5.3. Therefore the current table in clause 3.5.3 need to be updated to include these new bands. 

	MediaTek
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap
Regarding option 2: there is no agreement from RAN plenary for RAN4 RRM to exclude the frequency bandgroups, yet there is agreement to exclude bandgroup agenda from RAN4 RF session, which is unrelated to our discussion in here. Hence, Option 1 should be supported.
Issue 1-2-2: NR frequency band grouping for FR2 RedCap
Regarding option 2: there is no agreement from RAN plenary for RAN4 RRM to exclude  the frequency bandgroups, yet there is agreement to exclude bandgroup agenda from RAN4 RF session, which is unrelated to our discussion in here. Hence, Option 1 should be supported.

	Apple
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap
Option 2.
Issue 1-2-2: NR frequency band grouping for FR2 RedCap
Option 2.

	Nokia
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap
Support option 2
Issue 1-2-2: NR frequency band grouping for FR2 RedCap
We are fine with the inclusion of bands n257, n258 and n267 in clause 3.5.3.

	CMCC
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap
No new band table is needed for FR1 RedCap. Not sure why separate table is needed for performance requirements
Issue 1-2-2: NR frequency band grouping for FR2 RedCap
Agree with Ericsson that the existing FR2 band table need to be updated to cover PC7. No separate band grouping table is needed.

	Ericsson
	Clarification:
For FR1, we agree three is no need to introduce separate table. 
But for FR2, the current tables do not cover PC7. The bands are included, however, the PC7 is not covered in those tables. For this reason update to existing FR2 table is needed, but we agree no separate table is needed. 



Sub-topic 1-3: Small data transmission for RedCap
Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
· Proposals
· Option 1 (vivo, OPPO, MTK): Support reusing the TA validation requirements from SDT rel-17 WI to SDT for RedCap in rel-17 with relaxed accuracy performance for the case of 1Rx RedCap.
· Option 2 (HW, E///): Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT.
· Recommended WF
Discuss the options. Proponents of option 1, explain what is meant by “relaxed accuracy performance” in option 1 compared to what is agreed in the SDT for legacy UEs. 

Companies to confirm if following can be agreed:
· A) If NR SDT requirements (other Rel-17 SDT WI) include references to 2 Rx measurement accuracy requirements, they shall be updated to point to corresponding 1 Rx measurement accuracy requirements. 

Issue 1-3-2: Requirements on UE synchronization for SDT
· Proposals
· Option 1 (E///): The requirements on UE synchronization towards the serving cell defined for 2 Rx SDT requirements are reused for 1 Rx RedCap UE.
· Recommended WF
Moderator comment: 
RAN4 agreed to following at last meeting [R4-2206950]: ”For FDD and TDD, SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.” This includes also the UE synchronization requirements as agreed in Rel-17 SDT WI. Thus option 1 is proposed to be agreed. No discussions needed. 

Issue 1-3-3: Requirements on applicability conditions for SDT
· Proposals
· Option 1 (E///): The requirements on applicability conditions (if introduced) for 2 Rx SDT requirements are reused for 1 Rx RedCap UE.
· Recommended WF
Moderator comment: 
RAN4 agreed to following at last meeting [R4-2206950]: ”For FDD and TDD, SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.” This includes also requirements on applicability conditions (if agreed) for Rel-17 SDT WI. Thus option 1 is proposed to be agreed provided that such requirements are introduced I Rel-17 SDT WI. No discussions needed. 


Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
· Proposals
· Option 1 (MTK): When there is an overlap between SSB DL reception and CG-SDT subsequent transmission occasion in time domain for a HD-FDD UE, the UE shall prioritize SSB DL reception, and the UE is allowed to drop the CG-SDT transmission.
· Recommended WF
· Discuss the option.

Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
· Proposals
· Option 1 (Intel): 
RedCap UE determines the above RSRP related thresholds for SDT procedure as follows:
 • UE using 2 Rx branches determines any of the above threshold (H1) based on existing signaling and RSRP range defined in TS 38.133. 
 • For absolute RSRP threshold, UE using 1 Rx branch determines any of the above threshold (H2) as H2 = H1 + offsetabsolute 
· Absolute RSRP threshold for SDT procedure includes sdt-RSRP-Threshold and cg-SDT-RSRP-ThresholdSSB 
· Recommended WF
· Discuss the option.

Issue 1-3-6: RSRP margin for SDT RSRP change threshold
· Proposals
· Option 1 (Intel): 
 For RSRP change threshold,  UE using 1 Rx branch determines any of the above threshold (H2) by
· Opton 1a: H2 = H1 + offsetRSRPChange 
· Option 1b: separate threshold H2 used
· 
RSRP change threshold for SDT procedure includes cg-SDT-RSRP-ChangeThreshold.

· Recommended WF
· Discuss the option.

Sub topic 1-3
	Company
	Comments

	XXX
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
Issue 1-3-2: Requirements on UE synchronization for SDT
Issue 1-3-3: Requirements on applicability conditions for SDT
Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
Issue 1-3-6: RSRP margin for SDT RSRP change threshold


	Huawei
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
Agree with the first half of the recommended WF. The “reference” in second half of the sentence is not clear. A bit more clarification seems needed.
Issue 1-3-2: Requirements on UE synchronization for SDT
The synchronization requirements for SDT (specified in section 5.5.2) are not related with 2 RX or 1RX. It is straight forward to reuse synchronization requirement for SDT.
Issue 1-3-3: Requirements on applicability conditions for SDT
We would like to know what are applicability conditions for SDT.
Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
The same conclusion can be reused from the measurements in TDD bands in SDT.
Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
Issue 1-3-6: RSRP margin for SDT RSRP change threshold


	Ericsson
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
In our view the option 1 and 2 are not conflicting. It is not clear to us what is meant by “with relaxed accuracy performance for the case of 1 Rx RedCap UE” in option 1. Does it mean the measurements used for TA validation shall meet the requirements corresponding to 1 Rx UE. This is fine and we agree to that. But the problem is that currently in the TA validation section of SDT requirements for legacy UEs, there is no reference to the accuracy requirements. However, if there is any reference to the 2 Rx legacy requirements, then we also agree to that those references should be updated to 1 Rx requirements.  

Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
The scheduling restriction requirements agreed in SDT WI apply to FDD/TDD UEs. They cannot be reused directly for HD-FDD UEs. For HD-FDD UEs, RAN4 agreed that UE shall prioritize the reception of paging signals when DL and UL overlaps in time. We are not convinced that more restrictions or rules are needed. 
Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
We support option 1.
Issue 1-3-6: RSRP margin for SDT RSRP change threshold
We support option 1.


	MediaTek
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
There is ongoing discussion in SDT WI in the performance discussion to define the accuracy performance for the SDT requirements. Now, given that 1Rx RedCap could have different accuracy, hence, the accuracy for the 1Rx SDT for RedCap shall be relaxed compared to that being defined for 2Rx SDT. Thus, we support option 1.
Issue 1-3-2: Requirements on UE synchronization for SDT
The issue is about reusing requirements from 2Rx SDT for RedCap to 1Rx SDT for RedCap and currently there is no agreement to support that. However, given that we didn’t have any new synchronization requirements for 1Rx RedCap, hence we can agree on Option 1.
Issue 1-3-3: Requirements on applicability conditions for SDT
The issue is about reusing requirements from 2Rx SDT for RedCap to 1Rx SDT for RedCap and currently there is no agreement to support that. Besides, it is not clear to us what is the applicability condition?
Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
DL SSB reception is more important compared to UL CG-SDT subsequent transmission. IN addition, RAN4 SDT WI discussion has agreed to prioritize the DL SSB reception on UL CG-SDT transmission. Thus, we support option 1.
Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
To our understanding, the case of 1Rx can be handled by relaxing the performance accuracy, hence the motivation for this issue is not clear to us. Besides, is the RSRP margin a constant number defined in RAN4 spec? Also, in the previous meeting we agreed to add a constant offset to the configured RSRP threshold for random access, hence, should this margin apply to RA-SDT only rather than CG-SDT? 
Issue 1-3-6: RSRP margin for SDT RSRP change threshold
To our understanding, the case of 1Rx can be handled by relaxing the performance accuracy, hence the motivation for this issue is not clear to us. However, in our view if the margin is defined then it has to be a constant value defined in RAN4 spec, this is to align with the RSRP margin agreement made in previous meeting.
Also, we have the same questions for this issue as we commented in issue 1-3-5. 

	Apple
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
Fine with recommended WF
Issue 1-3-2: Requirements on UE synchronization for SDT
Fine with the option 1 since timing requirement for 1Rx is not relaxed from 2Rx case.
Issue 1-3-3: Requirements on applicability conditions for SDT
We have no conclusion from last meeting that 2RX SDT requirement can be reused for 1Rx redcap or not, that needs to be discussed case by case.
Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
If the target SSB is intra-frequency, follow the scheduling restriction agreed WF R4-2207111, DL SSB is prioritized.
If the target SSB is inter-frequency, it’s not fully concluded yet.
Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
Fine with option 1 and it’s only for FR1, but the offsetabsolute is the value specified in RAN4 spec and FFS.
Issue 1-3-6: RSRP margin for SDT RSRP change threshold
Fine with option 1a and it’s only for FR1, but the offsetRSRPChange is the value specified in RAN4 spec and FFS.


	Nokia
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
We support Option 2. In our view the time windows defining the validity of time measurements used for TA validation can be reused from Rel-17 SDT. Regarding the relaxed accuracy performance, needs to be clarified.
Issue 1-3-2: Requirements on UE synchronization for SDT
We support Option 1. 
Issue 1-3-3: Requirements on applicability conditions for SDT
We do not support the proposal. It is not clear what is being introduced for 2 Rx SDT and is supposed to be reused by 1 Rx RedCap UE.
Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
Support Option 1
Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
We support option 1
Issue 1-3-6: RSRP margin for SDT RSRP change threshold
We support option 1a.

	Intel
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
The SDT procedure has RRC configured transmission conditions on data volume size as well as channel condition in terms of absolute RSRP THLD and RSRP change THLD for TA validation. To achieve the similar level of SDT transmission reliability under 1 Rx. RSRP measurement accuracy degradation comparing with 2 Rx., we propose absolute RSRP THLD offset and RSRP change THLD offset (or separate threshold itself) for 1 Rx. UE while keeping the same SDT transmission condition of 2 Rx. UE. 
Absolute RSRP threshold for SDT procedure includes sdt-RSRP-Threshold and cg-SDT-RSRP-ThresholdSSB while RSRP change threshold for SDT procedure includes cg-SDT-RSRP-ChangeThreshold.
Issue 1-3-2: Requirements on UE synchronization for SDT
Same view as Issue 1-3-1 
Issue 1-3-3: Requirements on applicability conditions for SDT
Same view as Issue 1-3-1 
Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
Same view as Issue 1-3-1 
Issue 1-3-6: RSRP margin for SDT RSRP change threshold
Same view as Issue 1-3-1

	vivo
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
Ok with option 1. Regarding the “relaxed accuracy performance”, our intention is the same as Ericsson’s former description. If it is the case that the corresponding accuracy requirement parts for 2RX are not defined. Then option 1 and 2 are identical. 


	OPPO
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
Share the similar view as MTK. The accuracy for the 1Rx SDT for RedCap can be relaxed compared to that being defined for 2Rx SDT.




Sub-topic 1-4: Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap
Issue 1-4-1: Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap
Background: For cell re-selection in multi-beam operations, the network may configure a UE with the threshold.  At last meeting, RAN4 agreed to introduce a separate offset which 1 Rx RedCap UE applies to the thresholds configured for 2 Rx UE. 
· Proposals
· Option 1a (QC):  
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN4 to consider defining a separate absThreshSS-BlocksConsolidation for 1Rx UEs.
· Option 1b (QC): 
· 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.
· Recommended WF
Moderator comment: This particular issue is brought up for the first time, but similar topic has been discussed for RedCap and RAN4 has reached an agreement. Discuss if conclusion from last meeting on offset can be reused (option 1b) or separate threshold is introduced (1a).


Sub topic 1-4
	Company
	Comments

	Huawei
	Issue 1-4-1: Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap
The conclusion from last meeting (fixed offset) may be reasonable to applied.

	Ericsson
	Issue 1-4-1: 
We support option 1b (using an offset), i.e. to follow same approach as agreed at last meeting for other RSRP measurement thresholds. Since there are different types of measurements, we also think having the offset configurable makes more sense. 

	MediaTek
	Issue 1-4-1: Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap
We suggest applying the same threshold for both cases of 1Rx and 2Rx. The motivation for this issue is not clear and it is not clear to us how this issue is related to the previous agreement from RA agreement. There is no need to generalize the margin to all thresholds.

	Apple
	Issue 1-4-1: Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap
Option 1b for only FR1, based on the same approach from last meeting agreement, i.e., 2Rx threshold with an offset for 1Rx.

	Nokia
	Issue 1-4-1: Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap
We agree with Qualcomm that new thresholds are needed for 1 Rx UEs. We prefer option 1b, so that we are consistent with the agreements in RAN4 previous meetings.

	Intel
	Issue 1-4-1: 
We support option 1b (using an offset)

	CMCC
	Issue 1-4-1: 
OK to consider the different thresholds for 1Rx RedCap UE and it is better to use the similar approach, i.e. configurable offset (option 1b)

	Qualcomm
	Issue 1-4-1: 
We are fine with using a fixed offset for 1Rx UEs.
@Mediatek – As discussed in our paper, absThreshSS-BlocksConsolidation is configured by the network to average measurement quantities for cell reselection across multiple beams. A higher level of inaccuracy in SS-RSRP, SS-RSRQ measurements for 1Rx UEs may lead to sub-optimal beams being considered in the measurements. This is similar to what we discussed for RA thresholds during the last meeting.  

	vivo
	Issue 1-4-1
To our understanding RAN4’s agreement where a fixed offset was introduced at previous meeting targets a particular issue for RACH. Same approach could be reused if necessary.  



Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Company A
	


	
	



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208975
(Huawei, Hisilicon)
	Title: Draft CR on applicability rule of requirements for Redcap UE

	
	Ericsson: RAN4 shall follow the specification structure agreed earlier with dedicated sections for RedCap. For the cases where the requirements are identical to legacy requirements, references are reused to point to those instead of duplicating the text. This approach has already been used in some parts of the Big CR. Also some of the sections included in this CR are not relevant for RedCap such as SUL.

	
	Nokia: we do not agree with this CR. We prefer that the requirements for RedCap are defined in separate clauses, as agreed previously in the specification structure.

	
	CMCC: OK to consider the applicability rule in order to avoid duplicating some part of requirements.

	R4-2209048
(Nokia, Nokia) Shanghai Bell)
	Title: Draft CR to TS 38.133 on definitions and applicability for RedCap

	
	Huawei: we also had a CR on the applicability rule (R4-2208975) . Redcap has no impact on some requirements, e.g., Cell phase synchronization accuracy, deriveSSB-IndexFromCell tolerance, etc. It means that the legacy requirements can be reused. To avoid duplicating the legacy requirements and avoid the redundancy of specification, it is preferred to capture them in applicability rule, rather than creating multiple clauses with suffix for Redcap in many places. 
Moreover from future proof perspective, to efficiently develop a feature on top of RedCap (e.g., UE supports RedCap+ feature X), if RedCap has no impact on this feature, it is expected to cite the clause No. of this feature “requirements in “applicablity of requirements”, rather than adding new section(s) for “redcap + feature X” and copying the legacy requirements.

	
	Ericsson: We support this CR which follows the specification structured as agreed earlier.

	R4-2209908
(Ericsson)
	Title: Draft CR on RRC_IDLE mode requirements for RedCap for TS 38.133

	
	

	
	

	R4-2209909
(Ericsson)
	Title: Draft CR on SDT requirements for RedCap for TS 38.133

	
	Nokia: We are OK with the requirements for FR2, but for FR1 it is not clear yet if the requirements for 1 Rx RedCap and 2 Rx RedCap would be the same.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1-1
	Tentative agreements:
Issue 1-1-1: Impact on paging reception requirements for 1 Rx RedCap

For 1 Rx, there is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.

Candidate options:


	Sub-topic 1-2
	Issue 1-2-1: NR frequency band grouping for FR1 RedCap
Recommendations for 2nd round:
To confirm whether following can be agreed:
No new frequency band grouping table is introduced for FR1 RedCap.
Issue 1-2-2: NR frequency band grouping for FR2 RedCap
Recommendations for 2nd round:
To confirm whether following can be agreed:
· For FR2, the existing tables are updated to support UE power class 7 (PC7) for n257, n258 and n267 as per RF agreement.


	Sub-topic 1-3
	Issue 1-3-1: SDT for RedCap with 1 Rx – time window for FR1 and FR2
Tentative agreements:
Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT.
· If NR SDT requirements (defined in other Rel-17 SDT WI) include references to 2 Rx measurement accuracy requirements, they shall be updated to point to corresponding 1 Rx measurement accuracy requirements.

Issue 1-3-2: Requirements on UE synchronization for SDT
Tentative agreements:
The requirements on UE synchronization towards the serving cell defined for 2 Rx SDT requirements are reused for 1 Rx RedCap UE.

Issue 1-3-3: Requirements on applicability conditions for SDT
Since the issue is being discussed in parallel in Rel-17 SDT WI, no need to discuss in parallel during 2nd round.
Issue 1-3-4: Prioritization for HD-FDD UE performing SDT
Recommendations for 2nd round:
Discuss the following revised options:
· Option 1 (MTK): When there is an overlap between SSB DL reception and CG-SDT subsequent transmission occasion in time domain for a HD-FDD UE, the UE shall prioritize SSB DL reception, and the UE is allowed to drop the CG-SDT transmission.
· Option 2 (Apple): If the target SSB is intra-frequency, follow the scheduling restriction agreed WF R4-2207111, DL SSB is prioritized.
· Option 3 (HW): Follow the measurement behaviour from TDD bands in SDT

Issue 1-3-5: RSRP margin for SDT absolute RSRP thresholds
Recommendations for 2nd round:
· Option 1 (Intel, E///, Apple, Nokia): 
For FR1, RedCap UE determines the above RSRP related thresholds for SDT procedure as follows:
 • UE using 2 Rx branches determines any of the above threshold (H1) based on existing signaling and RSRP range defined in TS 38.133. 
 • For absolute RSRP threshold, UE using 1 Rx branch determines any of the above threshold (H2) as H2 = H1 + offsetabsolute 
· Absolute RSRP threshold for SDT procedure includes sdt-RSRP-Threshold and cg-SDT-RSRP-ThresholdSSB 
· Option 2 (MTK): 
1 Rx UE does not need to apply RSRP offset based on the 2 Rx threshold for CG-SDT. 

Issue 1-3-6: RSRP margin for SDT RSRP change threshold
Recommendations for 2nd round:
· Option 1 (Intel): 
 For RSRP change threshold,  UE using 1 Rx branch determines any of the above threshold (H2) by
· Option 1a (Intel, Nokia, Apple): H2 = H1 + offsetRSRPChange 
· Option 1b: separate threshold H2 used
RSRP change threshold for SDT procedure includes cg-SDT-RSRP-ChangeThreshold.


	
	· Option 2 (MTK): 
1 Rx UE does not need to apply RSRP offset based on the 2 Rx threshold for CG-SDT. 
Also discuss the following questions raised by MTK. 



Discussion on 2nd round (if applicable)
Topic #2: Mobility requirements
Contributions from AI 9.19.3.1.2 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208072

	Intel Corporation
	Proposal 1: TSearch in HO requirements for 1 Rx in FR1 is defined as: 
· For Intra-frequency HO: Tsearch = 2*Trs
· For inter-frequency HO: Tsearch = 5* Trs 

Proposal 2: Do not introduce HO requirements depending on the separation between initial BWP and RedCap BWPs when SSB used for measurement and SSB associated with RACH BWP is different.
Proposal 3: Do not introduce HO requirements depending on either the separation between initial BWP with CD-SSB and RedCap BWPs with NCD-SSB or power difference between NCD-SSB and CD-SSB.
Proposal 4: Reuse legacy HO requirements for hadover to RedCap specific BWP with NCD-SSB except Tsearch relaxation from 1 Rx. reception.
Proposal 5: For handover to RedCap specific BWP with no SSB, BWP switching delay needs to be added into handover delay requirements in addition to Tsearch relaxation from 1 Rx. reception.



	R4-2208113

	Xiaomi
	Proposal 1: RAN4 specify no restriction on the case HO to target cell when SSB used for measurement and SSB associated with RACH BWP is different.
Proposal 2: The current handover requirement could be reused for the case that UE perform handover directly to the dedicated BWP associated with NCD-SSB, if it was confirmed to be valid in RAN2.
Proposal 3: When there is no SSB transmission in the target RedCap specific initial downlink BWP, the handover interruption time should take the switching time into consideration.


	R4-2208268

	Vivo
	Proposal 1: For Tsearch (in HO) for 1Rx for FR1, support the compromise option, i.e., Tsearch = 2*Trs for intra-frequency HO if the target cell is an unknown intra-frequency cell; Tsearch = 5* Trs for inter-frequency case.
Proposal 2: For the handover requirements of Redcap, it is not necessary to introduce the constraint that the difference of center frequency between target BWP and initial BWP of target cell is not larger than 20MHz for FR1 and 100MHz for FR2.
Proposal 3: For the handover to RedCap specific BWP with no SSB, support option 2 if this scenario is needed be considered. 


	R4-2208366

	OPPO
	Proposal 1: For Tsearch (in HO) for 1Rx for FR1, we propose when the target cell is unknown and Es/Iot≥-2 dB, Tsearch = 2*Trs for intra-frequency HO and Tsearch = 5* Trs for inter-frequency HO.
Proposal 2: Only CD-SSB shall be indicated in the handover command and no need to consider the case of using NCD-SSB
Proposal 3: UE handover to RedCap specific BWP is supported but no requirement applies.


	R4-2208391

	CMCC
	Proposal 1: There is no restriction for HO to target cell when SSB used for measurement and SSB associated with RACH BWP is different
Proposal 2: Since NCD-SSB should not be indicated in the handover command, handover directly to a RedCap specific BWP where only NCD-SSB is transmitted is not supported in Rel-17 RedCap.
Proposal 3: For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP with NCD-SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· Where, TBWP-switching-delay is the BWP switching delay 
Proposal 4: For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP with no SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· Where, TBWP-switching-delay is the BWP switching delay 


	R4-2208733

	ZTE Corporations
	For contention based random access, the RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission on a PRACH resource of a cell if UE has not received at least one SSB associated with that PRACH resource during the last 160 ms in the cell.
For contention based random access, the RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission on a PRACH resource of a cell provided that the UE has received at least one SSB associated with that PRACH resource during the last 160 ms before the PRACH transmission.

	R4-2208976

	Huawei, Hisilicon
	Proposal 1: 3 samples are required for intra-frequency Tsearch (in HO) and 5 samples are required for inter-frequency for Tsearch (in HO) for Redacap UE with 1Rx.
Proposal 2: If UE performs handover to a target cell’s initial BWP and further switch to the specific Redcap BWP with RACH where the specific Redcap BWP associated with NCD-SSB, 
-the handover delay can be specified as legacy handover delay + BWP switching delay (the concrete value is FFS), provided that NCD-SSB is QCL-type A/ type C/type D with CD-SSB.
-no limitation on bandwidth separation between initial BWP and Redcap BWPs.


	R4-2208977

	Huawei, Hisilicon
	Draft CR on mobility requirements for Redcap UE

	R4-2209043

	Nokia, Nokia Shanghai Bell
	Draft CR to TS 38.133 Corrections on mobility requirements for RedCap

	R4-2209042

	Nokia, Nokia Shanghai Bell
	Proposal 1: Tsearch for RedCap UE with 1 RX for intra-frequency handover, is Tsearch=2*Trs and for inter-frequency handover, Tsearch=5*Trs
Proposal 2: The UE is not expected to perform HO to a RedCap specific BWP with only NCD-SSB.


	R4-2209763

	MediaTek inc.
	Proposal 1: [bookmark: _Ref95561395]Support compromised option: intra-frequency HO: Tsearch = 2*Trs and inter-frequency HO: Tsearch = 5* Trs.
Proposal 2: [bookmark: _Hlk102726187][bookmark: _Ref101374973][bookmark: _Ref101802395]RAN4 shall support handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB, where RACH occasions are configured in the specific RedCap BWP. (case a)
Proposal 3: [bookmark: _Ref101374983][bookmark: _Ref101802402]RAN4 shall not support handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH. (case b1 and b2)


	R4-2209773

	Apple
	Proposal 1: RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used 
· For HO to FR1, Tsearch = 2*Trs for intra-frequency HO and Tsearch = 5* Trs for inter-frequency HO
Proposal 2: no requirement should be specified for HO to RedCap-specific BWP associated with NCD-SSB.
Proposal 3: RAN4 defines the requirements for following scenarios if RedCap-specific initial UL BWP is configured for RACH:
Handover to a target cell’s legacy initial BWP and further switch to the RedCap-specific BWP for RACH:
· Scenario 1: the RedCap-specific BWP associated with NCD-SSB
· Scenario 2: the RedCap-specific BWP associated with CD-SSB
· Scenario 3: the RedCap-specific BWP associated with no SSB (CD or NCD)
Proposal 4: For scenario 1, CD-SSB is used for identification of target cell but NCD-SSB is associated with RACH to target cell during HO, the HO delay is:
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP_switching ms
 	where,
T∆ is T/F tracking occasion on the NCD-SSB for RACH
TBWP_switching is FFS: (DCI based BWP switching delay in section 8.6.2) – PDCCH parsing time
Proposal 5: For scenario 2, CD-SSB is used for identification of target cell and for T/F tracking for RACH to target cell during HO, the HO delay is:
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP_switching ms
 	where,
T∆ is T/F tracking occasion on the CD-SSB for RACH
TBWP_switching is FFS: (DCI based BWP switching delay in section 8.6.2) – PDCCH parsing time
Proposal 6: For scenario 3, CD-SSB is used for identification of target cell and for T/F tracking for RACH to target cell during HO, the HO delay is:
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP_switching ms
 	where,
T∆ is T/F tracking occasion on the CD-SSB for RACH
TBWP_switching is FFS: (DCI based BWP switching delay in section 8.6.2) – PDCCH parsing time


	R4-2210220

	Qualcomm Incorporated
	Proposal 1: For Handover delay requirements, specify Tsearch as:
· If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3*Trs ms. 
· If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 5* Trs ms
Proposal 2: When the Redcap specific initial DL BWP is configured for RA only, and there is no SSB available in the redcap specific initial BWP, define the interruption time as
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· Where, TBWP-switching-delay is the BWP switching delay
Note: The same extension (TBWP-switching-delay) will apply to RRC re-establishment delay and RRC connection release with re-direction delay as well
Observation 3: The term “available at the UE” is not very clear and may cause some ambiguity.
Proposal 3: The UE shall meet HO requirements provided the following is met:
· SSB is available in the downlink slot/symbols at the UE once every SMTC period during Tsearch.
· One SSB is available in the downlink slot/symbols during T∆
· One SSB is available in the downlink slot/symbols and does not overlap with corresponding RACH occasion during Tiu


	R4-2209903

	Ericsson
	[bookmark: _Ref101705639]Proposal 1: Reduce capability impact on Tsearch (in HO) for 1Rx for FR1
· For HO to FR1, 
· Tsearch = 2*Trs for intra-frequency HO
· Tsearch = 5* Trs for inter-frequency HO
[bookmark: _Ref101705643]Proposal 2: RAN4 to confirm the following HO scenarios 
· Case 1: NW configures SSB measurement and requires UE to HO to the related BWP
· Case 2: NW configures SSB measurement and requires UE to HO to the BWP with different SSB
· Case 3: NW configures CD-SSB measurement and requires UE to HO to the RedCap BWP without SSB
· Case 4: NW requires UE to HO to the RedCap BWP(NCD-SSB) without measurement
[bookmark: _Ref101705674]Proposal 3: Additional Trs for AGC and fine timing tracking is expected in handover delay when 
· UE performs measurement in target cell on SSB which is different with the SSB associated with the BWP where RACH is configured and 
· the separation between initial BWP and Redcap BWP is larger than 20 MHz (for FR1) or 100 MHz (for FR2).
Otherwise, the same delay as legacy HO is expected.
[bookmark: _Ref101705694]Proposal 4: When the Redcap specific initial DL BWP is configured for RA only, and there is no SSB available in the Redcap specific initial BWP, additional BWP switching delay is needed for handover procedure. 
[bookmark: _Ref101705701]Proposal 5: When NW configures UE handover to the target unknown cell, and configures multiple SSBs’ information,
· UE should choose the SSB within the target active BWP or separating to the target BWP no larger than 20 MHz (for FR1) or 100 MHz (for FR2).
· Otherwise, additional handover delay(Trs) is expected.
[bookmark: _Ref101705727]Proposal 6: RAN4 to further discuss the possible additional delay due to SMTC configuration mismatch, such as between CD-SSB measurement and NCD-SSB HO without default SMTC configuration.




Open issues summary
Sub-topic 2-1 Handover
[bookmark: _Hlk103267245]Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Proposals: RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used 
· Option 1 (Intel, vivo, OPPO, Nokia, MTK, Apple, E///):
· For HO to FR1, 
· Tsearch = 2*Trs for intra-frequency HO
· Tsearch = 5* Trs for inter-frequency HO
· Option 2 (HW, QC): 
· For HO to FR1, Tsearch = 3*Trs for intra-frequency HO and Tsearch = 5* Trs for inter-frequency HO
· Recommended WF
Moderator comment: 
Topic has been discussed for several meeting and affects core part which needs to be completed in this meeting. To make progress and given that option 1 was a compromise (merged) proposal at last meeting, can supporting companies of option 2 compromise to option 1?


Issue 2-1-2: Potential Scenarios for HO
· Proposals
· Scenario 1:   HO directly to a RedCap specific BWP with NCD-SSB and RACH resource (no CD-SSB) 
· Scenario 1a: HO directly to a RedCap specific BWP with NCD-SSB and RACH resource without measurement (unknown cell)
· Scenario 2:   HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB
· Scenario 2a: HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB 
· Scenario 3: HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB
· Scenario 4: HO to a BWP which has different SSB with the one used for measurement 
· Recommended WF
· RAN4 to discuss which scenarios should define requirements in Rel-17.

Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
· Proposals
· Option 1 (Xiaomi): Legacy requirements are reused. 
· Option 1a (Intel): Reuse legacy HO requirements for hadover to RedCap specific BWP with NCD-SSB except Tsearch relaxation from 1 Rx reception.

· Recommended WF
· Moderator understands that this issue is pending on the conclusion of issue 2-1-2. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of handover to a RedCap specific BWP with NCD-SSB is agreed, instead of just saying “Wait for the conclusions of Issue 2-1-2” or ”Wait for RAN2’s feedback”. Commenting in this Issue does not mean you agree with scenario 1 in issue 2-1-2.


Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
· Proposals
· Option 1 (E///): 
When NW configures UE handover to the target unknown cell, and configures multiple SSBs’ information,
· UE should choose the SSB within the target active BWP or separating to the target BWP no larger than 20 MHz (for FR1) or 100 MHz (for FR2).
· Otherwise, additional handover delay(Trs) is expected.
· Recommended WF
· Moderator understands that this issue is pending on the conclusion of issue 2-1-2. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of handover to a RedCap specific BWP with NCD-SSB is agreed, instead of just saying “Wait for the conclusions of Issue 2-1-2” or ”Wait for RAN2’s feedback”. Commenting in this Issue does not mean you agree with scenario 1a in issue 2-1-2. 

Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
· Proposals
· Option 1 (CMCC, Apple, HW): For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP with NCD-SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· TBWP-switching-delay is FFS 
· T∆ is FFS
· CD-SSB is used for identification of target cell
Option 1a (HW): Additional condition is needed: NCD-SSB is QCL-type A/type C/type D with CD-SSB

· Recommended WF
· Moderator understands that this issue is pending on the conclusion of issue 2-1-2. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of handover to a RedCap specific BWP with NCD-SSB is agreed, instead of just saying “Wait for the conclusions of Issue 2-1-2” or ”Wait for RAN2’s feedback”. Commenting in this Issue does not mean you agree with scenario 2 in issue 2-1-2. 
· Given this is the last meeting and taking into account the number supporting companies for option 1, check if option 1 can be agreed. 


Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB (Scenario 2a)
· Proposals
· Option 1 (Apple): For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP with CD-SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· TBWP-switching-delay is FFS 
· T∆ is FFS
· CD-SSB is used for identification of target cell
· Recommended WF
· Moderator understands that this issue is pending on the conclusion of issue 2-1-2. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of handover to a RedCap specific BWP with NCD-SSB is agreed, instead of just saying “Wait for the conclusions of Issue 2-1-2” or ”Wait for RAN2’s feedback”. Commenting in this Issue does not mean you agree with scenario 2a in issue 2-1-2. 

Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
· Proposals
· Option 1 (CMCC, HW, Apple, QC, E///, Intel, Xiaomi): For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP without NCD-SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· TBWP-switching-delay is FFS
· T∆ is FFS
· CD-SSB is used for identification of target cell
· Option 1a (Intel): In addition, Tsearch should be relaxed from 1 Rx reception.
· Option 2 (vivo, OPPO): Handover to that RedCap specific BWP is supported but no requirement applies.

· Recommended WF
· Moderator understands that this issue is pending on the conclusion of issue 2-1-2. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of handover to a RedCap specific BWP with NCD-SSB is agreed, instead of just saying “Wait for the conclusions of Issue 2-1-2” or ”Wait for RAN2’s feedback”. Commenting in this Issue does not mean you agree with scenario 3 in issue 2-1-2. 
· Given this is the last meeting and taking into account the number supporting companies for option 1, check if option 1 can be agreed. 


Issue 2-1-8: Additional BWP switching delay (TBWP-switching-delay) in requirements 
· Proposals
· Option 1 (Apple, HW): TBWP-switching-delay is FFS: 
· Option 1a (Apple): DCI based BWP switching delay (section 8.6.2) – PDCCH parsing time
· Option 2 (CMCC, QC): TBWP-switching-delay is the BWP switching delay in legacy requirement

· Recommended WF
· Not clear if option 2 is referring to legacy requirements. Please proponents further confirm it.
· Discuss the options.

Issue 2-1-9: T/F tracking delay(T∆) in requirements 
· Proposals
· Option 1 (Apple): 
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2), 
· T∆ is T/F tracking occasion on the NCD-SSB for RACH
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
· T∆ is T/F tracking occasion on the CD-SSB for RACH
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
· T∆ is T/F tracking occasion on the CD-SSB for RACH
· Recommended WF
· Discuss the options.

Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
· Proposals
· Option 1 (Intel, Xiaomi, vivo, CMCC, HW): Do not introduce HO requirements depending on the separation between initial BWP and RedCap BWPs or power difference between NCD-SSB and CD-SSB.
· Option 2 (E///):
Additional Trs for AGC and fine timing tracking is expected in handover delay when 
· UE performs measurement in target cell on SSB which is different with the SSB associated with the BWP where RACH is configured and 
· the separation between initial BWP and Redcap BWP is larger than 20 MHz (for FR1) or 100 MHz (for FR2).
Otherwise, the same delay as legacy HO is expected.
· Recommended WF
· RAN4 to discuss whether the further additional delay is needed when the frequency separation condition is not met 

Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
· Proposals
· Option 1 (E///): RAN4 to further discuss the possible additional delay due to SMTC configuration mismatch, such as between CD-SSB measurement and NCD-SSB HO without default SMTC configuration.

· Recommended WF
· Discuss the option.

Issue 2-1-12: HD-FDD impact
· Proposals
· Option 1 (QC): The UE shall meet HO requirements provided the following is met:
· SSB is available in the downlink slot/symbols at the UE once every SMTC period during Tsearch.
· One SSB is available in the downlink slot/symbols during T∆
· One SSB is available in the downlink slot/symbols and does not overlap with corresponding RACH occasion during Tiu

· Recommended WF
Note that following was agreed at last meeting [R4-2206950] and the difference compared to option 1 is the wording:
Requirements for HD-FDD in HO:
· The UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
· Option 2a (ZTE): Any agreement can be captured in the spec in a way that describes the applicability of the requirements, instead of mandating specific UE/NW behavior.

· Based on the above information, discuss during the 1st round if wording should be revised in the agreement from last meeting. This issue will not be further discussed if no consensus reached in the 1st round.


Sub topic 2-1 
	Company
	Comments

	Huawei
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Based on the simulation results in [R4-2201189], at least 3 samples are required.Issue 2-1-2: Potential Scenarios for HO
Scenario #1, #1a #2, 2a and 3are possible handover scenarios.
The UE behavior in Scenario#4 may happen in above scenarios.
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
If scenario#1 is supported, option 1a seems reasonable.
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
Have different view. UE can directly detect, measure and perform T/F tracking on the target NCD-SSB regardless of bandwidth separation. So no additional Trs is expected.
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
Support option 1 and option 1a. We are fine with the equation. And one condition needs to be guarantee that NCD-SSB is supposed to be QCL-type A/ QCL-type C/ QCL-type D with CD-SSB, otherwise the PSS/SSS detection, time index and measurement achieved on initial BWP are not applicable.
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
Support option 1.
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Support option 1 and option 1a.
Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
Support option 1. The BWP switching delay herein is supposed to be reduced.in our understanding, only RF retuning time needs to be considered. As DCI decoding, baseband parameter calculating and loading can be covered in Tprocessing time.
Issue 2-1-9: T/F tracking delay(T∆) in requirements 
Regarding Tdelta in first bullet, where UE perform T/F tracking depends on UE implementation. UE can perform fine time tracking on initial BWP or on specific BWP. Therefore Tdelata is not always the NCD-SSB periodicity. If it is agreed the SMTC periodicity of NCD-SSB is not less than that of CD-SSB, the current description is fine otherwise more margin is needed.
Fine with Tdelta in second and third bullets.
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Support option 1. Don’t observe strong need of introducing separation between initial BWP and Redcap BWP, as measurement results, timing information on a BWP can be applied for another BWP which has different SSB.
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
Good observation. In general we think some changes/clarifications may be needed for SMTC periodicity during handover. The concrete solution needs further discussion.
Issue 2-1-12: HD-FDD impact



	Ericsson
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Support option 1, which is also the recommended WF. 

Issue 2-1-2: Potential Scenarios for HO
We support scenarios 1, 1a, 4, and also fine scenario 2, 3.
From our understanding, there are two typical methods to trigger RedCap UE’s HO. Firstly, NW can indicate UE HO to target cell’s NCD-SSB based BWP directly. Secondly, NW can indicate UE HO to target cell’s CD-SSB based BWP, and after HO procedure, UE will switch BWP to RedCap BWP to send RACH.
We have a question for scenario 2a. Could proponent company further clarify why two different CD-SSBs in the scenario, does it mean the other SSB which is in another ARFCN frequency used for other cells? From our understanding, this SSB should also be called as NCD-SSB from serving cell and only one CD-SSB for the serving cell. The difference between CD-SSB and NCD-SSB is whether associate with CORESET #0.


Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Support Option 1.
The legacy HO requirement can be reused with the only clarification that the Trs is based on NCD-SSB periodicity.

Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
Support option 1.
We would like to further check UE vendors’ view if UE vendors believe no additional Trs is needed. If yes, we’re also fine without additional Trs delay.

Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
Support option 1 and 1a with QCL type-C only if the scenario is agreed.
We support to clarify the QCL type-C and type-D between CD-SSB and NCD-SSB, but we doubt to deduce the QCL-Type A because SSB is not long and wide enough. 

Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
We’re not sure this scenario is valid. 

Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Support option 1 if the scenario is agreed.

Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
0.5ms
From our understanding, UE switching from initial BWP to RedCap BWP is just a RF switching without any PDCCH parsing and parameters calculation. Thus, it can be the same as RF retuning time 0.5ms.

Issue 2-1-9: T/F tracking delay(T∆) in requirements
We’re fine with option 1 if all these scenarios are agreed. 

Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
We think the AGC and time tracking based on CD-SSB may not fit the active BWP which with NCD-SSB. Thus, additional Trs is needed for fine tune.
We’re OK if UE vendors think no additional delay is needed.

Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
In legacy requirement,
	Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. 
If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms.



RAN4 needs to further check how to handle the mismatch scenario for Trs and NW configured SMTC.
For example, NW configures UE handover to the BWP with NCD-SSB but the SMTC configuration is for CD-SSB only.

Issue 2-1-12: HD-FDD impact
We’re fine with the proposal.


	MediaTek
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
We support comment from moderator (i.e. support option 1).
Issue 2-1-2: Potential Scenarios for HO
RAN shall define requirements for scenario 1 and scenario 1a.
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Given that we are agreed to have measurement scenario B1, which specify that there will be NCD-SSB in the neighboring cells and provided RACH occasions are configured for the separate BWP, hence, Option 1a is the simplest option to directly handover to a separate BWP of the neighboring cell. Support option 1.
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
In general, we have the same comment as in issue 2-1-3, hence, scenario 1a is supported. Yet, option 1 in this issue in not fully agreeable to us hence we propose option 1a:
· Option 1a: When NW configures UE handover to the target unknown cell, and configures multiple SSBs’ information for multiple BWPs, 
· UE should shall choose the SSB within the target active BWP.
· Otherwise, additional handover delay (Trs) is expected.
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
The motivation for the scenario 2 is not clear to us. Given that the specific RedCap BWP is configured with SSB and RO, hence it is not clear why would the UE perform HO to the initial BWP then switch to the specific RedCap BWP to send the RACH. The proponents of this scenario should clarify the motivation before we start discussing the options. 
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
This scenario is still not clear to us. Please clarify why would the NW provide such configuration when both CD-SSB and RACH resources are included in the specific RedCap BWP?  
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Once the UE completed the handover, then the UE is on RedCap specific BWP with no SSB. However, we have already agreed on measurement scenarios in RAN4, which indicates there will be no requirements for such scenario. Therefore, it is not clear to us how the UE should behave following the handover. Thus, this issue should be considered as an invalid scenario. 
Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
WFirst, we need to conclude which scenario is going applicableto be the case  for the RedCap, t. Then, we decide on this.
Issue 2-1-9: T/F tracking delay(T∆) in requirements 
We need to conclude which scenario is applicable for RedCap, then we decide on this.First, we need to conclude which scenario is going to be the case for the RedCap. Then, we decide on this.
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
The details of this scenario are not provided. Also, how does this scenario differ from scenario 1a (blind HO)? More details should be provided before we start discussing the given options.
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
If there is a mismatch between SMTC configuration and the SSB to be used, then the UE will not be able to find the SSB. The NW has to ensure that the SSB match the SMTC to be used. Besides, to our understanding, RAN2 is currently discussing this issue hence there is no need to discuss this further.
Issue 2-1-12: HD-FDD impact
We agree with option 1. This is because the SSB has to be there in a DL slot/symbol for the HD-FDD UE to be measured. 

	Xiaomi
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Support the recommended WF.
Issue 2-1-2: Potential Scenarios for HO
Support Scenario 1, 1a 2 and 3.
For scenario 4, we think it is the general case and could be covered by the other scenarios.
For scenario 2a, we don’t think it is a typical case.
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Support Option 1 and 1a.
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a) 
Share the view with Huawei. UE could perform measurement based on NCD-SSB, and no additional handover delay is expected.
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
Fine with option 1 and option 1a. 
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
we don’t think it is a typical case.
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Support option 1 and option 1a.
Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
Support option 1. 
We think in this condition, the switching time would be shorter than BWP switching delay, and only RF retuning time is needed.
Issue 2-1-9: T/F tracking delay(T∆) in requirements 
Generally fine with the principle in Option 1, while the 2nd bullet depend on the conclusion of previous issue.
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Option 1 is preferred.
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
We think the related SMTC configuration involved in this issue is under discussion in RNA2. 
At least for scenario 1, we think UE could expect no additional delay. For other scenarios, we can further check.
Issue 2-1-12: HD-FDD impact
We’re fine with the proposal.

	Apple
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Option 1. 
Issue 2-1-2: Potential Scenarios for HO
Scenario 1/1a should not be considered based on RAN2 conclusion:
1. NCD-SSB should not be indicated in the handover command, i.e., network sets ServingCellConfigCommon => downlinkConfigCommon => frequencyInfoDL => absoluteFrequencySSB to the frequency of the CD-SSB (not the NCD-SSB)
Scenario 2/2a/3 are possible scenario to discuss.
Scenario 4 should not be considered based on following RAN2 agreement unless RAN2 allow CD-SSB +NCD-SSB inside a single BWP.
2. A RedCap UE may be configured with multiple NCD-SSBs, but only one per BWP (FFS on what "only one per BWP" means).

Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
This scenario is not valid as we commented in issue 2-1-2.
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
This scenario is not valid as we commented in issue 2-1-2.
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
Support option 1 and 1a (need some update in our view). Just to check with option 1a, why QCL type B is precluded? QCL type B is a subset of QCL type A.
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
Support option 1.
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Support option 1/1a.
Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
Support option 1/1a, since only the RF/BB preparation and RF adjustment time is needed but not DCI parsing time. But if majority companies would like a general/relax requirement, we can also accept option 2.
Issue 2-1-9: T/F tracking delay(T∆) in requirements 
Support option 1. In our understanding the T/F tracking for RACH could be based on the SSB associated with RO, i.e., it could be CD-SSB or NCD-SSB.
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
This scenario is not valid as we commented in issue 2-1-2. Option is also fine.
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
Can be FFS, some clarification may be needed in the requirement, but the Trs should be the T/F tracking time based on the SSB associated with RO.
Issue 2-1-12: HD-FDD impact
Could proponent of option 1 elaborate more on the difference from last meeting agreement? E.g., does the “SSB is available in the DL slot/symbol” means if all SSB symbols are on the UL symbol scheduled by network, the SSB is not available in every SMTC during Tsearch?


	Nokia
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Support Option 1.
Issue 2-1-2: Potential Scenarios for HO
Scenario 1: Can the proponents clarify this scenario? Our understanding was that this scenario is not supported because NCD-SSB cannot be directly indicated in the handover command according to RAN2 agreements in RAN2 #117.
NCD-SSB should not be indicated in the handover command, i.e., network sets ServingCellConfigCommon => downlinkConfigCommon => frequencyInfoDL => absoluteFrequencySSB to the frequency of the CD-SSB (not the NCD-SSB)
Scenario 2: we support defining requirements for this scenario.
Scenario 2a: can the proponent clarify this scenario? In our view, there is only one CD-SSB associated to a serving cell, so we do not fully understand it. We agree with Ericsson’s comments.
Scenario 3: also support defining requirements for this scenario.
Scenario 4: should be supported
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
If this scenario is supported, we are ok with the proposal 1a.
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
If scenario is supported, we agree with Huawei’s comments: no additional Trs is expected.
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
We are fine with Option 1.
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
We wait for further clarification on this scenario.
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
We support Option 1,  
Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
We prefer option 1a.
Issue 2-1-9: T/F tracking delay(T∆) in requirements 
We support option 1.
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
We support option 1.
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
Issue 2-1-12: HD-FDD impact
We are ok with this proposal.

	Intel
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Support the recommended WF. 
Issue 2-1-2: Potential Scenarios for HO
We support direct HO scenarios (1, 1a). More clarification on the scenario for indirect HO cases are needed from the association between SSB and RACH Occasion within BWP.
For scenario 2, it is not clear how to associate CD-SSB in initial BWP with RACH occasion in RedCap specific BWP with NCD-SSB.
From HO procedure perspective, RedCap UE needs to handover to DL BWP with CD-SSB which are associated with RACH occasion in initial UL BWP and then switch to target RedCap specific BWP with NCD-SSB. Thus, BWP switching delay needs to be added into handover delay requirements if it is the HO procedure of this scenario.
For scenario 2a, it is not clear why RACH on RedCap specific BWP is associated with CD-SSB.
For scenario 3, we are not sure on how to associate RACH occasion if there are no SSB. 
From HO procedure perspective, RedCap UE needs to handover to DL BWP with SSB associated with RACH resource and then switch to target RedCap specific BWP with no SSB. Thus, BWP switching delay needs to be added into handover delay requirements if it is the HO procedure of this scenario.
For scenario 4, it can be possible but too general to define the requirements.
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Support Option 1a.
The legacy HO requirement can be reused except Tsearch relaxation from 1 Rx reception.

Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
We think additional Trs delay may be required.

Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
It is not clear how to associate CD-SSB in initial BWP with RACH occasion in RedCap specific BWP with NCD-SSB.
From HO procedure perspective, RedCap UE needs to handover to DL BWP with CD-SSB which are associated with RACH occasion in initial UL BWP and then switch to target RedCap specific BWP with NCD-SSB. Thus, BWP switching delay needs to be added into handover delay requirements if it is the HO procedure of this scenario.

Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
It is not clear why RACH Occasion on RedCap specific BWP is associated with CD-SSB.

Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
We are not sure on how to associate RACH occasion if there are no SSB even though CSI-RS/TRS can be configured in RedCap specific BWP for time tracking and RLM purpose.
From HO procedure perspective, RedCap UE needs to handover to DL BWP with SSB associated with RACH resource and then switch to target RedCap specific BWP with no SSB. Thus, BWP switching delay needs to be added into handover delay requirements if it is the HO procedure of this scenario.

Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
Issue 2-1-9: T/F tracking delay(T∆) in requirements

Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Option 1. Do not introduce HO requirements depending on the separation between initial BWP and RedCap  BWPs or power difference between NCD-SSB and CD-SSB.

Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4

Issue 2-1-12: HD-FDD impact
We’re fine with the proposal.

	CMCC
	Issue 2-1-2: Potential Scenarios for HO
In last meeting, RAN2 agreed that NCD-SSB cannot be indicated in the HO command. Based  on this, HO directly to a RedCap specific BWP with NCD-SSB (scenario 1 and 1a) cannot be supported. Also in last meeting, RAN4 sent LS to ask RAN2 about the HO scenarios, if further agreements of feedback from RAN2, we can reconsider scenario 1 and 1a. Otherwise, scenario 1 and 1a cannot be supported.
Scenario 2, 2a, 3 and 4 can be supported. 
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Option 1a if scenario 1 is supported
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
We don’t think restriction on frequency separation between SSBs is needed if scenario 1a is supported.
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
Option 1
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB (Scenario 2a)
Option 1
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Option 1
Issue 2-1-8: Additional BWP switching delay (TBWP-switching-delay) in requirements 
We consider the TBWP-switching-delay is the same as BWP switching delay for RedCap when only center frequency is changed, not exactly the same as the legacy BWP switching requirements.
We are OK with option 1 to further discuss.
 Issue 2-1-9: T/F tracking delay(T∆) in requirements 
Option 1
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Option 1. No additionaly delay.
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
Some clarification may be needed in the spec to address this issue
Issue 2-1-12: HD-FDD impact
Not sure about the necessity of option 1. 

	Qualcomm
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Based on our simulation results, 2 additional samples are needed for intra-frequency cell detection, hence we support option 2. However, for the sake of progress we are okay to compromise to Option 1.
Issue 2-1-2: Potential Scenarios for HO
We first need to understand that for HO requirements in RAN4, SSBs are used for cell detection and time/frequency synchronization. In this regard there is no difference between NCD-SSB and CD-SSBs, hence, there is no need to differentiate between NCD-SSBs and CD-SSBs for RAN4 HO requirements. 
So scenario 1 and 1a will be supported. The only difference from legacy requirements in this case would be to specify that the SSB periodicity refers to the periodicity of the SSB within the first active BWP (RedCap specific BWP in this case). 
For scenario 2 and 2a, we don’t why the network would configure HO to non-RedCap specific initial BWP when both SSBs and ROs are available in the RedCap specific initial BWP. Note that the HO is always performed on the first active BWP and ROs are always configured in the first active BWP. So RAN4 should not discuss any case where HO is performed on a BWP which is not configured with any ROs. We don’t think RAN4 needs to specify any new requirements for scenario 2 and 2a.
The only controversial case is scenario 3, when the first active BWP (containing the ROs) does not have any SSBs (CD-SSB or NCD-SSB). In this case the UE needs to perform measurements for cell detection and/or time/frequency synchronization on SSBs outside the first active BWP.  Our preference is to not define requirements for such a scenario and that RAN4 always assumes SSBs to be present in the first active BWP. But if we are to discuss this scenario, then one way to perform these measurements would be using MGs. Another possible way would be that the UE first switches to the BWP (non-RedCap specific initial BWP in this case) that contains the SSB, performs cell-detection and time/frequency synchronization there and then switches to first active BWP. This leads to UE needing additional time for HO – e.g., BWP switching delay.
So our first preference is to not define scenario 3, but if it is to be define then additional HO delay (e.g., BWP switching delay) needs to be considered.
For scenario 4, we think this should just be the case of HO to an unknown cell and no need to discuss it separately.
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Support Option 1a.

Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a) 
UE should use NCD-SSB for measurements and no additional HO delay is needed other than the one agreed for 1Rx UEs.
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
We don’t think this is a valid scenario. The first active BWP is always configured with ROs. In this case, the HO has to be performed to RedCap specific BWP
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
Same as above.
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Support option 1 and option 1a, but also fine with Option 2.
Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 
If scenario 3 is supported then, the UE may first switch to non-redcap specific initial BWP that contains the SSBs and later switch to Redcap specific initial BWP for RACH transmission. Since this process also involves UE preparation time including RF scripts building and other FW procedures, sufficient time is needed. We can specify something like:
Tinterrupt = Tsearch + TIU + Tprocessing  + max(T∆  ,20) + Tmargin  + 6 ms
Option 3: When the first active BWP during the HO procedure doesn’t have any SSBs, define HO interruption time as:
Tinterrupt = Tsearch + TIU + Tprocessing  + max(T∆  ,20) + Tmargin  + 6 ms
Issue 2-1-9: T/F tracking delay(T∆) in requirements 
UE is expected to use the SSB available in the first active BWP configured for HO.
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Support Option 1. No need to considered separation between initial BWP and RedCap BWP.
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4

Issue 2-1-12: HD-FDD impact
Support proposal 1. Clarification of the text is needed.


	vivo
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Ok with option 1. 

Issue 2-1-2: Potential Scenarios for HO
Ok with scenario #1, #1a #2, 2a and 3.

Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
If scenario 1 is supported, prefer option 1a.
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
We think the bandwidth limitation may not necessary. 
Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)
Fine with option 1. 
Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
Fine with option 1.
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
We can compromise to option 1. 
Issue 2-1-8: Additional BWP switching delay(TBWP-switching-delay) in requirements 

Issue 2-1-9: T/F tracking delay(T∆) in requirements 
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Support option 1. 
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
Ok with option 1
Issue 2-1-12: HD-FDD impact
Ok with option 1


	OPPO
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
We support the compromised proposal, i.e., option 1.
Issue 2-1-2: Potential Scenarios for HO
OK to define requirements for scenario 1 and 1a.
Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Support option 1.
Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
The wording proposed by MTK seems more generic and we are fine with option 1a.  
Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Prefer option 2, since we have agreed in RAN4 that there will be no requirements for such scenario for measurement.  
Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Option 1 is fine.



Sub-topic 2-2 RRC re-establishment 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
· Proposals
· Option 1 (QC): TBWP-switching-delay (agreed for HO) is added to the RRC re-establishment delay.
· Recommended WF
· Check if the conclusions from HO requirements could be applied. 


Sub topic 2-2 
	Company
	Comments

	XXX
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 


	Huawei
	The issue is for a scenario of directly reestablishment to NCD-SSB or for a scenario first reestablishment to initial BWP and then switching to a RACH BWP?
In general, the conclusion from handover could be applied. 

	Ericsson
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
In general we are fine to reuse the conclusion from HO, however since the topic is brought up for the first time it is important to understand the different types of scenarios which are possible and then to understand to which of those scenarios to reuse the conclusion from HO. Can the proponent of option 1 explain the scenario? More discussions are needed to identify the scenario. 

	MediaTek
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
If the TBWP-switching-delay agreed for HO then we are fine to support this. 

	Xiaomi
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
Generally fine with the principle in Option1. 

	Apple
	Fine with option 1.

	Nokia
	We share the same view as Ericsson. Can the proponent clarify the scenarios? We checked the discussion paper and this proposal was originally a note in the proposal to handover. More discussions are needed.

	Intel
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
Option 1 if the TBWP-switching-delay agreed for HO.

	CMCC
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
The proposal is too general. Need to understand the detailed scenarios, Maybe conclusion of HO can be applied here.

	Qualcomm
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
This is for the case when the BWP where RACH is performed doesn’t include any SSB. This is similar to scenario 3 discussed in HO. We can re-use the conclusions from HO.

	vivo
	Similar view as Ericsson, more information on the scenario is needed.



Sub-topic 2-3 RRC Connection release with redirection 
Sub-topic description 
Open issues and candidate options before e-meeting:


Issue 2-3-1: RRC connection release with redirection on a BWP with NCD-SSB 
· Proposals
· Option 1 (QC): TBWP-switching-delay (agreed for HO) is added to the RRC connection release with redirection delay.
· Recommended WF
· Check if conclusions from HO requirements could be applied. 

Sub topic 2-3 
	Company
	Comments

	XXX
	Issue 2-3-1: RRC connection release with redirection on a BWP with NCD-SSB 


	Huawei
	The issue is for a scenario of directly redirection to NCD-SSB or for a scenario first redirection to initial BWP and then switching to a RACH BWP?
In general, the conclusion from handover could be applied.

	Ericsson
	Issue 2-3-1: RRC connection release with redirection on a BWP with NCD-SSB 
In general we are fine to reuse the conclusion from HO, however since the topic is brought up for the first time it is important to understand the different types of scenarios which are possible and then to understand to which of those scenarios to reuse the conclusion from HO. Can the proponent of option 1 explain the scenario? More discussions are needed to identify the scenario. 

	MediaTek
	Issue 2-3-1: RRC connection release with redirection on a BWP with NCD-SSB 
If the TBWP-switching-delay agreed for HO then we are fine to support this.

	Xiaomi
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
Generally fine with the principle in Option1. 

	Apple
	Fine with option 1.

	Nokia
	We share the same view as Ericsson. Can the proponent clarify the scenarios? We checked the discussion paper and this proposal was originally a note in the proposal to handover. More discussions are needed.

	Intel
	Issue 2-3-1: RRC reestablishment on a BWP with NCD-SSB 
Option 1 if the TBWP-switching-delay agreed for HO.

	CMCC
	Issue 2-3-1: RRC reestablishment on a BWP with NCD-SSB 
Same comments as issue 2-2-1. The proposal is too general. Need to understand the detailed scenarios, Maybe conclusion of HO can be applied here.

	Qualcomm
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
This is for the case when the BWP where RACH is performed doesn’t include any SSB. This is similar to scenario 3 discussed in HO. We can re-use the conclusions from HO.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208977
 (Huawei, Hisilicon)
	Title: Draft CR on mobility requirements for Redcap UE

	
	Ericsson: The values for Tsearch depends on outcome of issue 2-1-1. The changes related to HD-FDD depends on outcome of issue 2-1-12.

	
	

	R4-2209043
(Nokia, Nokia Shanghai Bell)
	Title: Draft CR to TS 38.133 Corrections on mobility requirements for RedCap

	
	Ericsson: Changes are fine.

	
	

	
	

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:


	
	Issue 2-1-1: Impact on Tsearch (in HO) for 1Rx for FR1
Tentative agreements:
RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used:
· For HO to FR1, 
· Tsearch = 2*Trs for intra-frequency HO
· Tsearch = 5* Trs for inter-frequency HO

Issue 2-1-2: Potential Scenarios for HO
Candidate options:

· Scenario 1:   HO directly to a RedCap specific BWP with NCD-SSB and RACH resource (no CD-SSB) 
· Scenario 1a: HO directly to a RedCap specific BWP with NCD-SSB and RACH resource without measurement (unknown cell)
· Support: MTK, HW, Ericsson, Xiaomi, QC, vivo, oppo
· Not support: Apple, Nokia, CMCC
· Scenario 2:   HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB
· Support: Apple, HW, Ericsson, Xiaomi, Nokia, CMCC, vivo
· Not support: MTK, QC
· Scenario 2a: HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB 
· Support: Apple, HW, CMCC, vivo 
· Not support: Ericsson, Xiaomi, Nokia, MTK, QC
· Scenario 3: HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB
· Support: Apple, HW, Ericsson, Xiaomi, Nokia, CMCC, QC, vivo
· Not support: MTK, QC(1st priority)
· Scenario 4: HO to a BWP which has different SSB with the one used for measurement 
· Note: Companies think this scenario is a general case, and can happen in all above scenarios
· Support: HW, Ericsson, Xiaomi, Nokia, CMCC, QC
· Not support: Apple, 

Recommendations for 2nd round:
Discuss if companies can down select the scenarios for defining the requirements.

Issue 2-1-3: Requirements for directly HO to a RedCap specific BWP with NCD-SSB only (Scenario 1)
Candidate options:
· Option 1 (Xiaomi, E///, MTK, Xiaomi, OPPO): Legacy requirements are reused. 
· Option 1a (Intel, HW, Xiaomi, Nokia, CMCC, QC, vivo): Reuse legacy HO requirements for hadover to RedCap specific BWP with NCD-SSB except Tsearch relaxation from 1 Rx reception.
Recommendations for 2nd round:
Discuss if companies can compromise to option 1a assuming that scenario 1 is supported.

Issue 2-1-4: Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)
Candidate options:
· Option 1 (E///, Intel): 
When NW configures UE handover to the target unknown cell, and configures multiple SSBs’ information,
· UE should choose the SSB within the target active BWP or separating to the target BWP no larger than 20 MHz (for FR1) or 100 MHz (for FR2).
· Otherwise, additional handover delay(Trs) is expected.
· Option 1a (MTK, OPPO): When NW configures UE handover to the target unknown cell, and configures multiple SSBs’ information for multiple BWPs, 
· UE shall choose the SSB within the target active BWP.
· Otherwise, additional handover delay (Trs) is expected.

· Option 2 (HW, Xiaomi, Nokia, QC): No additional Trs is expected.
· Option 3 (CMCC, vivo): No restriction on frequency separation is needed.
Recommendations for 2nd round:
Discuss assuming that the scenario is valid. 

Issue 2-1-5: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)

Candidate options:

· Option 1 (CMCC, Apple, HW, vivo, Nokia, Xiaomi, E///): For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP with NCD-SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· TBWP-switching-delay is FFS 
· T∆ is FFS
· CD-SSB is used for identification of target cell
Option 1a (HW, Apple, Xiaomi): Additional condition is needed: NCD-SSB is QCL-type A/type C/type D with CD-SSB
Option 1b (E///): Additional condition is needed: NCD-SSB is QCL-type C/type D with CD-SSB

Recommendations for 2nd round:
Discuss assuming that the scenario is valid. 

Issue 2-1-6: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB (Scenario 2a)
Candidate options:
· Option 1 (Apple, HW, CMCC, vivo): For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP with CD-SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· TBWP-switching-delay is FFS 
· T∆ is FFS
· CD-SSB is used for identification of target cell
Recommendations for 2nd round:
Discuss assuming that the scenario is valid. 

Issue 2-1-7: Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
Candidate options:
· Option 1 (CMCC, HW, Apple, QC, E///, Intel, Xiaomi, vivo, Nokia): For the case that UE handover to a target cell’s initial BWP and further switch to the specific RedCap BWP without NCD-SSB to send the RACH, handover interruption requirements can be defined as: 
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· TBWP-switching-delay is FFS
· T∆ is FFS
· CD-SSB is used for identification of target cell
· Option 1a (Intel, QC, Apple, Xiaomi, HW): In addition, Tsearch should be relaxed from 1 Rx reception.
· Option 2 (vivo, OPPO, QC): Handover to that RedCap specific BWP is supported but no requirement applies.
Recommendations for 2nd round:
Discuss assuming that the scenario is valid. 

Issue 2-1-8: Additional BWP switching delay (TBWP-switching-delay) in requirements
Candidate options:
· Option 1 (Apple): TBWP-switching-delay is FFS: 
· Option 1a (Apple, Nokia): DCI based BWP switching delay (section 8.6.2) – PDCCH parsing time
· Option 2 (CMCC, QC): TBWP-switching-delay is the BWP switching delay in legacy requirement
· Option 3 (E///, HW, Xiaomi, CMCC?): Same as RF retuning time 0.5ms.
· Option 4 (QC): Tinterrupt = Tsearch + TIU + Tprocessing  + max(T∆  ,20) + Tmargin  + 6 ms

Recommendations for 2nd round:
Discuss assuming that the scenario is valid. 
 
Issue 2-1-9: T/F tracking delay(T∆) in requirements 
Candidate options:
· Option 1 (Apple, CMCC, Nokia, Xiaomi, E///): 
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2), 
· T∆ is T/F tracking occasion on the NCD-SSB for RACH
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
· T∆ is T/F tracking occasion on the CD-SSB for RACH
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
· T∆ is T/F tracking occasion on the CD-SSB for RACH
· Option 2 (HW): 
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2), 
· T∆ is T/F tracking occasion on  max {SMTC of NCD-SSB for RACH, SMTC of CD-SSB} (If NCD-SSB SMTC is always not less than  CD-SSB SMTC, then option 2 is the same as option 1)
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB  (Scenario 2a)
· T∆ is T/F tracking occasion on the CD-SSB for RACH
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)
· T∆ is T/F tracking occasion on the CD-SSB for RACH
Recommendations for 2nd round:
Since the option 2 is not conflicting with option 1 and option 1 also covers, check if option 2 can be agreed. Further discuss following case:
· When HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2), 
· T∆ is T/F tracking occasion on the NCD-SSB for RACH

Issue 2-1-10: Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Candidate options:
· Option 1 (Intel, Xiaomi, vivo, CMCC, HW, Nokia, QC, OPPO): Do not introduce HO requirements depending on the separation between initial BWP and RedCap BWPs or power difference between NCD-SSB and CD-SSB.
· Option 2 (E///):
Additional Trs for AGC and fine timing tracking is expected in handover delay when 
· UE performs measurement in target cell on SSB which is different with the SSB associated with the BWP where RACH is configured and 
· the separation between initial BWP and Redcap BWP is larger than 20 MHz (for FR1) or 100 MHz (for FR2).
Otherwise, the same delay as legacy HO is expected.
Recommendations for 2nd round:
Check if option 1 can be agreed. 
Issue 2-1-11: Mismatch between SMTC configurations in scenario 1, 2, 3 and 4
Candidate options:
· Option 1 (E///, vivo): RAN4 to further discuss the possible additional delay due to SMTC configuration mismatch, such as between CD-SSB measurement and NCD-SSB HO without default SMTC configuration.
· Option 1a (CMCC, HW): Clarification needed in spec.
· Option 2 (Apple, Xiaomi): FFS, some clarification may be needed.
· Option 3 (MTK): No need to discuss the issue.
Recommendations for 2nd round:
Check if it can be agreed that clarification is needed in the specification. Further discuss the solution proposed in option 1. 

Issue 2-1-12: HD-FDD impact
Candidate options:

· Option 1 (QC, E///, MTK, Xiaomi, Nokia, Intel, vivo): The UE shall meet HO requirements provided the following is met:
· SSB is available in the downlink slot/symbols at the UE once every SMTC period during Tsearch.
· One SSB is available in the downlink slot/symbols during T∆
· One SSB is available in the downlink slot/symbols and does not overlap with corresponding RACH occasion during Tiu
· Option 1 (CMCC, Apple): No update needed to the previous agreement on this issue. 
Tentative agreement:
Given that following agreement was already reached at last meeting, no further discussion is needed in 2nd round.
Requirements for HD-FDD in HO:
· The UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu


	Sub-topic 2-2
	Issue 2-2-1: RRC reestablishment on a BWP with NCD-SSB 
Candidate options:
· Option 1 (QC, MTK, Xiaomi, Apple, Intel): TBWP-switching-delay (agreed for HO) is added to the RRC re-establishment delay.
· Option 2 (E///, HW, Nokia, vivo): Discussions needed on scenarios.
Recommendation for 2nd round:
Further discuss the scenarios and try to see if option 1 can be agreed. 

	Sub-topic 2-3
	Issue 2-3-1: RRC connection release with redirection on a BWP with NCD-SSB 
Tentative agreement:
Follow the agreement from issue 2-2-1 which is a similar issue.


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #3: Timing requirements
Contributions from AI 9.19.3.1.3 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208109

	Xiaomi
	Draft CR on timing requirements for RedCap UE

	R4-2209701

	Nokia, Nokia Shanghai Bell
	Draft CR Correction on timing requirements for RedCap UEs

	R4-2210176

	Ericsson
	Draft CR on UE transmit timing requirements in RedCap

	R4-2208073

	Intel Corporation
	Proposal #1: The RedCap UE shall meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133 provided that SSB is available at the UE at least once every 160 ms under the following conditions: 
· the CD-SSB or NCD-SSB is within the RedCap UE’s active BWP or
· the CD-SSB outside of  RedCap UE’s active BWP and the RedCap UE access it through measurement gap


	R4-2208114

	Xiaomi
	Proposal 1: The RedCap UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms, regardless whether SSB is in active BWP.


	R4-2208147

	CATT
	Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless whether SSB is in active BWP.
Proposal 2: Te requirements are met under any of the following scenarios:
· SSB is in the UE’s active BWP, or 
· SSB is not in the UE’s active BWP (RedCap BWP) but the following condition is met:
· UE’s active BWP (RedCap BWP) and initial BWP are within X MHz for FR1, or within Y MHz for FR2. FFS for X and Y.


	R4-2208367

	OPPO
	Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms and the SSB is in active BWP.


	R4-2208392

	CMCC
	Proposal: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms. No further condition is needed.


	R4-2208720

	ZTE Corporation
	Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms, where SSB can be CD-SSB or NCD-SSB.
Proposal 2: From RAN4 perspective, CSI-RS can be used for RedCap UEs to acquire the reference cell timing depending on UE capability.


	R4-2208978

	Huawei, Hisilicon
	Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms: 
· SSB refers to CD-SSB or any of CS- and NCD-SSB regardless whether SSB is in active BWP.


	R4-2209700

	Nokia, Nokia Shanghai Bell
	Proposal 1:For meeting Tx timing requirements in TS 38.133, it is not expected that RedCap UE will be able to cope with a scenario where the SSB is located outside the maximum RedCap BW, that covers the active BWP.
Proposal 2: Tx timing requirements for RedCap devices are based on UE’s supporting FG 6-1 	operation, which require CD-SSB or NCD-SSB presence in the active DL BWP.

Proposal 3: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available 		at the UE at least once every 160 ms and the SSB is within the active BWP.


	R4-2209764

	MediaTek inc.
	Proposal 1: Support Option 2a: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms and the SSB is in active DL BWP.
Proposal 2: Support Option 1: SSB has to be in active DL BWP.


	R4-2210175

	Ericsson
	· Proposal #1: UE shall meet the existing Te requirements for corresponding FR and SCS defined in section 7.1A in the endorsed Big CR [2] to TS 38.133 provided that: 
· SSB is in the UE’s active BWP (RedCap BWP), or 
· SSB is not in the UE’s active BWP (RedCap BWP) but the following condition is met:
· UE’s active BWP (RedCap BWP) and initial BWP are within 20 MHz for FR1, or within 100 MHz for FR2.
· Proposal #2: Use the following reference point definition as in 38.133 v17.5.0 for Redcap UE timing: 
· The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna.


	R4-2208825
	vivo
	Proposal 11: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms and the SSB is within active BWP.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Timing
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Background: Following was agreed in R4-2120418: “RedCap UE shall meet the existing transmit timing requirements defined in section 7.1 in TS 38.133.” 
In section 7.1 in 38.133, there is following statement: “The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.”

Following was agreed at RAN4#102-e: “Type of SSB used to meet the UE transmit timing requirements can be CD-SSB or NCD-SSB.”

· Proposals
· Option 1 (Xiaomi, CATT, CMCC, ZTE, HW):	 Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless whether SSB is in active BWP.

· Option 2 (CATT, Ericsson): Te requirements are met under any of the following scenarios:
· SSB is in the UE’s active BWP, or 
· SSB is not in the UE’s active BWP (RedCap BWP) but the following condition is met:
· UE’s active BWP(RedCap BWP) and initial BWP are within X MHz for FR1, or within Y MHz for FR2. X and Y are FFS.
· (Ericsson): Values of X and Y above are 20 MHz and 100 MHz respectively.

· Option 3 (Intel): The RedCap UE shall meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133 provided that SSB is available at the UE at least once every 160 ms under the following conditions: 
· the CD-SSB or NCD-SSB is within the RedCap UE’s active BWP or
· the CD-SSB outside of  UE’s active BWP and RedCap UE access it through measurement gap
· 
· Option 4 (OPPO, Nokia, MTK, vivo): Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms and the SSB is in active BWP.
· Option 4a (Nokia): 
· Tx timing requirements for RedCap devices are based on UE’s supporting FG 6-1	operation, which require CD-SSB or NCD-SSB presence in the active DL BWP. 
· it is not expected that RedCap UE will be able to cope with a scenario where the SSB is located outside the maximum RedCap BW, that covers the active BWP.


· Recommended WF
· Companies are encouraged to provide further view based on following updated proposal for discussion after GTW 2022/05/11:
	Discussion points: For core requirement, Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms on the condition that
· The SSB should be within active BWP, or
· The SSB is not within active BWP, and the gap is configured
· FFS how to capture the above two sub-bullets in the specification





Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
· Proposals
· Option 1 (E///): 
· Use the following reference point definition as in 38.133 v17.5.0 for Redcap UE timing: 
· The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna.
· Recommended WF
· Check if option 1 can be agreed. 


Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
· Proposals
· Option 1 (ZTE):  From RAN4 perspective, CSI-RS can be used for RedCap UEs to acquire the reference cell timing depending on UE capability.
· Recommended WF
· Given that topic has been discussed also at last meeting and taking into account the fact that this is the last meeting, this issue will not be further discussed if no consensus reached in the 1st round. 

Sub topic 3-1 
	Company
	Comments

	XXX
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements

Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements

Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 


	Huawei
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Support option 1.
Based on latest RAN1 agreement, UE can indicate “Not need NCD-SSB” if UE supports FG 6-1a with CSI-RS or FG 6-1a without CSI-RS. It means that the SSB may not exist in active BWP. How UE implements timing on a BWP without SSB is up to UE implementation, e.g., retuning RF to measure on SSB in another BWP (like option) or using CSI-RS resource.
Moreover in legacy requirements, the BWP concept has already exist, and we can not assume UE always work on wide bandwidth to cover the whole bandwidth of the cell. UE may stay on an active BWP without SSB. It is observed that the current timing requirements don’t limit the SSB shall be in the active BWP, and the timing requirements still need to be satisfied. 
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Fine with option 1.
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Although it is feasible use CSI-RS/TRS to perform fine timing, it is agreed in [R4-2202773] that for serving cell timing related requirements, RAN4 will not define requirements based on CSI-RS in Rel-17.

	Ericsson
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
We support Option 2. 
We are fine to keep the values of X and Y as FFS as suggested by CATT. Another option is to agree to tentatively agree on figures in brackets so companies can further check the values.
Our proposal (Option 2) is good compromise between Option 1 and Option 4 which have almost similar support.
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
We support Option 1. This is the same definition used from R17 for UE transmit timing requirements. The principle should be the same regardless of the type of feature i.e. redcap or legacy UE.
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
According to agreements captured in the WF in R4-2202774 and in LS reply to RAN1 in R4-2202773, it was agreed that RAN4 will not define UE transmit timing requirements based on CSI-RS in Rel-17. 
Since this issue has already been concluded i.e. UE transmit timing requirements based on CSI-RS in Rel-17 will not be defined. This issue is therefore not relevant and should not be discussed anymore. 
RAN4 should not discuss UE implementation issues. 

	ZTE
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Support option 1. It could happen that active BWP doesn’t contain SSB, but this is also true for legacy UEs.

	MediaTek
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
To the proponents of option 1: if the BWP has no SSB, then the UE needs measurements gap to meet the Te requirements. How can the UE meet the Te requirements with no SSB in the BWP? In addition, we have already agreed no to define any requirements for scenarios of BWP without SSB, hence, option 1 shall be excluded.
Also, given that the agreed measurements scenarios from the previous meeting specify that RAN4 defines requirements for BWP with SSB. Hence, we support option 4.
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Fine to support this. 
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
In our view, the initial timing requirements shall be based on SSB hence no support for this issue. 

	Xiaomi
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Prefer option 1. In our understanding, there exists the BWP without SSB case for normal UE, while the legacy requirement shall be satisfied. So, we prefer RedCap UE to follow the legacy requirement.

	Apple
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Support option 1. This is a generic question not only applied to RedCap UE. We think it’s not necessary to consider if SSB is inside active BWP or not. UE could have its own implementation or other alternatives (CSI-RS) to track the timing, and in practical cases TRS would be used.
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Option 1.
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Even though this is most practical case that UE uses TRS to do timing tracking, but no need to explicitly specify it in timing requirement like legacy UE requirement.

	Nokia
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Option 4 and 4a. In our view, other options yield a higher UE complexity and requirements should be built on basis of UE with mandatory FG 6-1 operation according to RAN1.
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
We support option 1,
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
We don’t agree option 1. This was discussed in last meeting. There was an agreement that CSI-RS will not be used for reference cell timing acquisition in Rel-17.

	Intel
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
We can comprise with Option 4.
Since it is mandatory to support FG 6-1 (BWP with SSB) from UE capability point of view, it is reasonable to define timing requirements of RedCap UE based on SSB from RRM specification point of view as below (like as Option 4):
“The RedCap UE should meet the existing Te and Tq requirements provided that the SSB (CD-SSB or NCD-SSB) is available at the UE at least once every 160 ms and the SSB is in active BWP”. 
For RedCap UE supporting FG 6-1a (BWP w/o SSB), let’s leave it as implementation issue at least in Rel-17. UE may get timing on a BWP without SSB either by retuning RF to measure on SSB in another BWP or using CSI-RS/TRS resource if configured or wider RF processing at UE (like Option 2).   
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
CSI-RS/TRS can be used in implementation. However, RAN4 already concluded that it out of scope of Rel-17 RRM specifications of timing requirements in LS reply to RAN1 in R4-2202773. No need to change this decision at this stage.

	CMCC
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Option1. SSB is avaialbe at the UE is the key point. How it is available, whether it is within active BWP, or UE can implement with FG 6-1a to obtain the signals outside active BWP or use TRS/CSI-RS, these all can left to UE implementation.  
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Option 1

	Qualcomm
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Support Option 4.
There is no way a UE can meet timing requirements if the SSB is not available in the active BWP. Measuring SSBs outside the active BWP needs MGs. 
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Fine to support this. 
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Cannot agree with Option 1. Initial timing requirements are defined only with SSB.

	vivo
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
For the legacy UE transmit timing requirements, UE is not required to retune RF for serving cell timing acquisition and tracking. The mandatory basic BWP operation FG 6-1 requires an SSB in the BWP. For UE supporting FG 6-1 only, there should always be SSB available in active BWP. 
For RedCap UE, BWP operation with SSB is also mandatory feature.
· A RedCap UE supports existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including NCD-SSB based measurements) as mandatory feature(s) in an RRC-configured DL BWP that does not include CD-SSB.
Obviously, for UE supporting mandatory feature only there has to be SSB configured in the active BWP.
For legacy UE, BWP operation without SSB (FG 6-1a) is optional feature. It is not clear from RAN4 spec point of view how UE supporting BWP operation without SSB to meet UE transmit timing requirements. It has never been discussed in RAN4 actually. Therefore, there is no requirements for such UE or existing requirements for UE supporting FG 6-1 should be met by certain UE implementations. E.g.,
UE may use larger CBW than active BWP for this case, then there is no problem for such UE to meet UE transmit timing requirements. However, there should be cost in terms of power saving. or
UE conduct RF retuning for timing tracking. However, we don’t think RAN4 has ever discussed these aspects before. There are no interruption requirements related to UE transmit timing requirements. or 
UE uses measurement gaps which should be ensured that UE is able to conduct serving cell measurements within 160ms. However, there could be issues either. The gap periodicity could be configured as 160ms. There could be measurements with gap on multiple frequency layers being configured. In these cases, it cannot guarantee the serving cell T/F tracking performance as the SSB would not be available during 160ms due to measurements on other frequency layers within the gap. However, the UE transmit timing requirements are based on availability of SSB at least with 160ms periodicity. 
Therefore, we believe existing timing requirements are specified based SSB within active BWP. For UE supporting FG 6-1a, it is up to UE implementation, i.e., using a larger CH BW, to meet the requirements.
For RedCap UE, it may not always be possible to operate in larger channel BW as 20MHz at maximum is supported in FR1. Therefore, SSB available with active BWP is a must for RedCap UE to meet UE transmit timing requirements, at least from standardization perspective.
We don’t think option 2 is necessary. We already agreed that measurement scenarios will be defined with SSB available in active BWP. Furthermore, it would be not typical case that RedCap UE is configured with smaller BWP just leaving adjacent SSB out. 
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Fine with option 1.
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Same view as HW and Ericsson, RAN4 has already had a conclusion on this issue and should not discuss this issue again.

	OPPO
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Support option 4. Agree with MTK that RAN4 has already agreed not to define any requirements for scenarios of BWP without SSB.
Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Fine with option 1.  

	CATT
	Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]We prefer option 1, but can compromise to option 2 or option 3.
Because BWP operation without SSB is an optional feature in the current spec, and for UEs that support FG 6-1a, there is no SSB available in active BWP. We consider how UE implements timing on a BWP without SSB is up to UE implementation, so we don’t need to restrict the SSB must be in active BWP.
For option 2 and option 3, we consider option 2 is just a possible reasonable restriction for Redcap UEs to access the CD-SSB outside of UE’s active BWP through measurement gap described in option 3, so option 3 certainly is also ok for us.
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Agree with the Recommended WF.

	Ericsson
	For the updated proposal after GTW, we are fine with the highlighted proposal. We are also fine to capture the agreement in WF or in spec. 

	MediaTek
	Discussion points: For core requirement, Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms on the condition that
· The SSB should be within active BWP, or
· [MTK]: this is the baseline for the UE to operate in CONNECTED mode. Also, we have the agreement on the measurement scenarios for the CONNECTED mode, which mentions that there will be no requiremenets for the cases of BWP without SSB. 
	RAN4 agreement:
 
The measurement scenarios for NCD-SSB and CD-SSB
· Define RedCap UE’s measurement requirements based on the following scenarios:
· Case A: Serving cell active BWP includes CD-SSB 
· Case B: Serving cell active BWP includes NCD-SSB
· Case B-1: All neighbour cells include NCD-SSB on the same frequency location as serving cell NCD-SSB/[CD-SSB] 


· The SSB is not within active BWP, and the gap is configured
· [MTK]: 
· For CONNECTED mode this is not aligned with the agreement from previous meeting (as shown above). RAN4 shall respect agreement made in previous meetings.
· Yet, BWP without SSB can only exist for the RACH procedure for the RedCap specific initial DL BWP, however, there is no gap during this procedure. Also, RAN2 has an agreement, which is indicated in their LS [as shown below], therefore, the requirements should not apply to this case. 
	From RAN2 perspective, if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission.


· FFS how to capture the above two sub-bullets in the specification
· [MTK]: Thus, only the first bullet 'The SSB should be within active BWP' is supported from RAN4 persepctive. 



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208109
(Xiaomi)
	Title: Draft CR on timing requirements for RedCap UE

	
	Ericsson: CR should be based on Big CR which was endorsed at last meeting with revision mark. The technical changes are fine.

	
	Nokia: For the change regarding the conditions for meeting the Te requirement, this depends on outcome of issue 3-1-1.

	R4-2209701
(Nokia, Nokia Shanghai Bell)
	Title: Draft CR Correction on timing requirements for RedCap UEs

	
	Ericsson: Changes depend on the outcome issue 3-1-1.

	
	

	R4-2210176
(Ericsson)
	Title: Draft CR on UE transmit timing requirements in RedCap

	
	Nokia: we agree to the change regarding the reference for downlink timing. For the change regarding the conditions for meeting the Te requirement, this depends on outcome of issue  3-1-1.

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 3-1-1: Whether SSB has to be in UE active BWP for meeting the UE transmit timing requirements
Recommendations for 2nd round:
Discuss the following revised options after GTW on 2022-05-11:
· Merged GTW option G1 (E////):
· For core requirement, Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms on the condition that
· The SSB should be within active BWP, or
· The SSB is not within active BWP, and the gap is configured
· Option G2 (MTK):  The SSB should be within active BWP

Also discuss where to capture the agreement on whether SSB should be within UE active BWP or not within active BWP if gap is configured for meeting the UE transmit timing requirements:
a) in specification or
b) in way forward document

Issue 3-1-2: Updated definition of reference point for UE transmit timing requirements
Tentative agreements:
Use the following reference point definition as in 38.133 v17.5.0 for Redcap UE timing: 
· The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna.
Issue 3-1-3: Whether CSI-RS/TRS can be used for meeting the timing requirements 
No consensus on whether CSI-RS/TRS can be used for meeting the timing requirements. No further discussion on this issue in 2nd round. 

	
	



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #4: Signalling characteristics
Contributions from AI 9.19.3.1.4 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208394

	CMCC
	Draft CR to 38.133 introducing RedCap requirements on active BWP switch delay, active TCI state switching delay and UE specific CBW change

	R4-2209046

	Nokia, Nokia Shanghai Bell
	Draft CR to TS 38.133 Signalling characteristics for RedCap

	R4-2209770

	MediaTek inc.)
	DraftCR on reduced capability Ues for RLM for RedCap

	R4-2208148

	CATT
	Proposal 1：For whether to define BWP switching delay when only center-frequency is changed in Rel-17, it is suggested to focus on the need to define for this scenario.
Proposal 2：For the RedCap UEs configured in the BWP without SSB, whether it is necessary to quickly switch from the initial BWP to achieve the fast RA also needs to wait for the reply from the RAN2 to the LS.
· Option 1: It is less necessary to quickly switch from the initial BWP to achieve fast RA.
Proposal 3: It is supported to reuse the legacy BWP switching delay when only center frequency is changed in Rel-17.


	R4-2208269

	vivo
	Proposal 1: Regarding remaining issues for BFD evaluation period, the measurement period of SS-SINR for legacy UE can be reused for BFD when 1 Rx is used, i.e., Option 1. And the measurement period of CSI-SINR for legacy UE can be reused for BFD when 1 Rx is used. 
Proposal 2: For absolute accuracy and relative accuracy in FR1 for SSB-based L1-RSRP and CSI-RS based L1-RSRP, we support to relax 3dB when 1Rx is used compared with the legacy UE. 
Proposal 3: Agree that L1 measurement gap will not be introduced.


	R4-2208368

	OPPO
	Proposal 1: Both evaluation period and the lower bound for SSB based BFD can be extended by a factor of 2 for 1 Rx UE
Proposal 2: The relaxed L1-RSRP requirements (absolute and relative accuracy) can apply to both intra- and inter-frequency L1-RSRP measurements.
Proposal 3: Absolute accuracy and relative accuracy for SSB-based and CSI-RS L1-RSRP measurements with measurement restriction in FR1 can be relaxed by 2dB when 1Rx is used compared with legacy UE.
Proposal 4: Do not introduce L1 measurement gaps.


	R4-2208393

	CMCC
	Proposal 1: Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:
Proposal 2: It is proposed to define a new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.


	R4-2208721

	ZTE Corporation
	Proposal 1: No need to extend the evaluation period for BFD compared to legacy evaluation period.


	R4-2208979

	Huawei, Hisilicon
	Proposal 1: Legacy SSB based BFD evaluation period can be reused for 1 RX Redcap, in other words, no need to extend the evaluation period for BFD compared to legacy evaluation period.

Proposal 2: For RedCap UE with 1RX, the measurement accuracy shall be based on one sample.
· The absolute accuracy for both SSB based L1-RSRP can be relaxed by 3dB;
· The relative accuracy for both SSB based L1-RSRP can be relaxed by 3dB.


	R4-2209047

	Nokia, Nokia Shanghai Bell
	1. For SSB-based or CSI-RS-based BFD: do not extend the evaluation period.
1. The accuracy relaxation to RedCap UEs with 1 Rx is defined based on the simulation results with AWGN. 


	R4-2209765

	MediaTek inc.
	Proposal 1: BFD requirements shall follow the agreement of out-of-sync requirements from RLM.
Proposal 2: Support extending the evaluation period for BFD by a factor of two in comparison to the existing NR.
Proposal 3: The relaxed L1-RSRP requirements (absolute and relative accuracy) apply to intra-frequency measurements.
Proposal 4: Support all performance accuracy requirements related to L1-RSRP for FR1 as agreed in the previous meeting.
Proposal 5: Do not introduce L1 measurement gaps for acquiring SSB outside active BWP for RedCap UE in Release 17.


	R4-2209774

	Apple
	Proposal 1: For RedCap UE with 1Rx, to follow the OOS evaluation period of RLM, RAN4 to double the evaluation period for SSB based and CSI-RS based BFD in FR1.
Proposal 2: the SSB-based and CSI-RS-based L1-RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute L1-RSRP accuracy by 3dB  
· Relax the current relative L1-RSRP accuracy by 3dB


	R4-2209904

	Ericsson
	Proposal #1: Set SSB based BFD evaluation period to be extended by a factor of 2 (10 samples) for 1Rx UE.
Proposal #2: Support relaxation by 3 dB when 1 Rx is used compared to legacy UE requirements for following:
· SSB-based L1-RSRP measurement absolute accuracy with measurement restriction in FR1
· SS-based L1-RSRP measurement relative accuracy with measurement restriction in FR1
· CSI-RS based L1-RSRP measurement absolute accuracy with measurement restriction in FR1
Proposal #3: No further discussions in RAN4 on L1 measurement gaps are needed. 
Proposal 4: For UL spatial relation switching requirements, the legacy UL spatial relation switch requirements are reused with following updates:
· TL1-RSRP_Measurement_Period_SSB replaced to TL1-RSRP_Measurement_Period_SSB_RedCap
· TL1-RSRP_Measurement_Period_CSI-RS replaced to TL1-RSRP_Measurement_Period_CSI-RS_RedCap
Proposal 5: For RedCap UE in HD-FDD mode, if a downlink reception overlaps with uplink transmission associated with the target spatial relation of the serving cell then the UE is allowed to postpone the uplink transmission.


	R4-2210221

	Qualcomm Incorporated
	Proposal 1: The evaluation period of SSB based BFD is extended by factor of 2 to guarantee accuracy for BFD Qout-LR for RedCap UE with 1 Rx, i.e., use 10 BFD-RS samples.
Proposal 2: Relaxations to relative/absolute L1-RSRP measurement accuracies are applicable to both intra-frequency and inter-frequency requirements.
Proposal 3: RAN4 to define 1Rx related relaxations to L1-RSRP measurement performance requirements (accuracy and test cases) for AWGN channel only as was done during R15/R16.
Proposal 4: RAN4 to relax the L1-RSRP measurement accuracy requirements by +-1db. 
Proposal 5: RAN4 to define further relaxations (e.g., larger K values) to RLM/BFD measurements for a Rel-17 RedCap UE that is configured with and satisfies the stationary criterion.
Proposal 6: RAN4 to consider defining the applicability of power-saving enhancements to longer DRX cycles (up-to 160ms) to allow stationary UEs save significant power.


	R4-2209910
	Ericsson
	Draft CR on uplink spatial relation requirements for RedCap for TS 38.133



Open issues summary
Sub-topic 4-1 BFD
Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
· Proposals
· Option 1 (vivo, ZTE, HW, Nokia): No need to extend the evaluation period for BFD compared to legacy evaluation period.
· Option 2 (OPPO, MTK, Apple, E///, QC): Evaluation period is extended by a factor of 2 for 1 Rx UE
· Option 2a (OPPO): Also the lower bound for SSB based BFD can be extended by a factor of 2 for 1 Rx UE
· Recommended WF
Companies are encouraged to check the SNR levels for which the BFD requirements are defined, i.e. if they are similar to RLM out-of-sync.
If SNR level of BFD is higher than RLM out-of-sync SNR, then check if companies can agree to option 1. 
If similar SNR level of BFD is similar to RLM out-of-sync SNR, then can companies agree to option 2. 
· Following agreement was reached on GTW on 2022-05-12:
	· Agreement: Evaluation period is extended by a factor of 2 for 1 Rx UE.



Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
· Proposals
· Option 1 (QC): RAN4 to define further relaxations (e.g., larger K values) to RLM/BFD measurements for a Rel-17 RedCap UE that is configured with and satisfies the stationary criterion.
· Recommended WF
Discuss the option.

Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
· Proposals
· Option 1 (QC): RAN4 to consider defining the applicability of power-saving enhancements to longer DRX cycles (up-to 160ms) to allow stationary UEs save significant power.
· Recommended WF
Discuss the option.

Sub topic 4-1
	Company
	Comments

	XXX
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1

Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17

Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17


	Huawei
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
Prefer option 1. Regarding BFD, Qout is observed around side condition -6dB (note: Qout for RLM is observed @-10dB). From our simulation results, it is up to 0.5 dB delta-SINR difference between 2RX@ -6dB and 1RX@ -6dB with 5 sample numbers. Therefore the performance gap between 2RX and 1Rx is small.
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
We would not like to further relax RLM/BFD for Redcap UE. This enhancement seems out of the RedCap WI scope.
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
Same comments as Issue 4-1-2.

	Ericsson
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
We support option 2 because the SNR levels used for triggering BFD is similar to those used for triggering RLM out-of-sync. However, we can also accept option 1. 
For example, it is noted in the test cases (e.g. A.7.5.5.1	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode), the BFD requirements are tested at SNR level (-12 SNR) which is similar to RLM out-of-sync SNR level. Since the RLM out-of-sync evaluation period was extended by factor 2, our view is that it is reasonable to also extend the BFD evaluation period by the same factor.

Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Does option 1 refer to reusing the relaxed RLM/BFD requirements introduced in the Rel-17 UE power saving WI? This proposal is related to combining of two different Rel-17 WIs which is typically done as part of maintenance. We are fine with option 1 but can discuss the details as part of maintenance. 

Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
If it is agreed to reuse the relaxed RLM/BFD requirements introduced in the Rel-17 WI for RedCap, then discussions are needed on the details. Since the issue is related to combining of two Rel-17 WIs, we prefer to discuss the details as part of maintenance. 

	MediaTek
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
Although the SNR level is different for BFD and OOS RLM, yet the number of samples in the existing requirements for BFD (5 samples) is lesser than the number of samples for OOS RLM (10). Now, given that the OOS RLM is extended to 20 samples, hence, the BFD should be 10 samples.
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
We are open to discuss this in a similar manner to how we discussed SDT for RedCap. Yet, we want to clarify that R17 UE power saving WI has no stationary criterion. 
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
We are open to discuss this in a similar manner to how we discussed SDT for RedCap.

	Xiaomi
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
Prefer option 1. 
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Generally fine with Option1. We can further discuss.
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
Depend on the conclusion of previous issue.

	Apple
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
Option 2. 
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Option 1 is out of RedCap WI scope and no need to consider.
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
As commented to issue 4-1-2.

	Nokia
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
We prefer Option 1, as Huawei mentions in their comment, the side condition for BFD is higher than for RLM OOS. Therefore, we would prefer not to extend the evaluation period.
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
We should focus on issues that are essential to the completion of the RedCap WI, and take this discussion in the maintenance.
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
We should focus on issues that are essential to the completion of the RedCap WI, and take this discussion in the maintenance.

	CMCC
	Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
Do not define further relaxation for RedCap. According to RAN plenary decision in RAN#95e:
It is not pursued to support RRM relaxation for non-RedCap UE in Rel-17. 

	Qualcomm
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
We support option 2. As pointed out by Ericsson, the SNR levels for BFD are quite low as compared to RLM IS and are much close to RLM OOS. We think doubling the number of samples for BFD does help with better SNR estimation.
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Rel-17 WI on power savings is discussing RLM/BFD relaxations only for low mobility UEs. Redcap UEs that meet stationary criterion can benefit from longer RLM/BFD relaxations and can save significant power.
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
We think it makes to increase the applicability of RLM/BFD relaxations to larger DRX cycles (up-to 160ms) for a better adoption of that feature as DRX cycle <=40ms are seldom seen on field. We understand that this is something to be discussed in the Rel-17 power savings WI, but RAN4 can at-least enable it for Redcap UEs meeting stationary criterion. 
Support Option 1.

	vivo
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
Prefer Option 1. As commented from Huawei, the SINR level of BFD is higher than RLM out-of-sync SNR. Due to the target SINR for BFD is high enough and only a small number of samples are needed to meet measurement accuracy. Similar to RLM in-sync, it is feasible to reuse the legacy sample number for 1Rx.
However, we are also fine with Option 2. Considering the target Bler is 10% for both BFD and RLM out-of-sync, the BFD evaluation period can follow the same rule with RLM out-of-sync evaluation period, i.e., evaluation period for BFD is extended by a factor of 2 for 1 Rx compared with 2Rx.
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Support more investigation on option 1.
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17


	OPPO
	Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
Support Option 2 and 2a. The SNR level for BFD is higher than for RLM OOS, leading to the number of samples in the existing requirements for BFD (5 samples) is lesser than the number of samples for OOS RLM (10). However,we have agreed that the number of samples for RLM OOS is extended to 20, hence, the BFD should be also extended to 10, by a factor of 2. The lower bound for SSB based BFD can be also  extended by a factor of 2 for 1 Rx UE
Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Agree to take this discussion in the maintenance.
Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
Agree to take this discussion in the maintenance.



Sub-topic 4-2 CBD including L1-RSRP measurements
Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
· Proposals
· Option 1 (OPPO, QC): The relaxed L1-RSRP requirements (absolute and relative accuracy) can apply to both intra- and inter-frequency L1-RSRP measurements.
· Option 2 (MTK): No further discussions needed as relaxed L1-RSRP applies only to intra-frequency measurements. 
· 
· Recommended WF
· Discuss the options.

Issue 4-2-2: Channel models for defining the accuracy requirements
· Proposals
· Option 1 (Nokia, QC):
· The accuracy relaxation to RedCap UEs with 1 Rx is defined based on the simulation results with AWGN. 
· Option 1a (QC):
· RAN4 to define 1Rx related relaxations to L1-RSRP measurement performance requirements (accuracy and test cases) for AWGN channel only as was done during R15/R16.
· Recommended WF
· Discuss the options.



Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
· Proposals
· Option 1 (vivo, HW, MTK, Apple, E///):
· Relax the current absolute L1-RSRP accuracy by 3 dB when 1Rx is used compared with the legacy UE.  
· Option 2 (OPPO):
· Relax the current absolute L1-RSRP accuracy by 2 dB when 1Rx is used compared with the legacy UE.  
· Option 3 (QC):
· Relax the current L1-RSRP accuracy by 1 dB when 1Rx is used compared with the legacy UE.  
· Recommended WF
Moderator: Note that the RAN4 measurement accuracy requirements is generic, it should be applicable regardless of fading channel or static channel condition.  Thus can companies compromise to option 1?

Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
· Proposals
· Option 1 (vivo, HW, MTK, Apple, E///):
· Relax the relative L1-RSRP accuracy by 3dB
· Option 2 (OPPO):
· Relax the current relative L1-RSRP accuracy by 2 dB when 1Rx is used compared with the legacy UE.  
· Option 3 (QC):
· Relax the current L1-RSRP accuracy by 1 dB when 1Rx is used compared with the legacy UE.  
· Recommended WF
Moderator: Note that the RAN4 measurement accuracy requirements is generic, it should be applicable regardless of fading channel or static channel condition.  Thus can companies compromise to option 1?


Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
· Proposals
· Option 1 (vivo, HW, MTK, Apple, E///):
· By 3 dB when 1Rx is used compared with the legacy UE.
· Option 2 (OPPO):
· Relax the current absolute L1-RSRP accuracy by 2 dB when 1Rx is used compared with the legacy UE.  
· Option 3 (QC):
· Relax the current L1-RSRP accuracy by 1 dB when 1Rx is used compared with the legacy UE.  
· Recommended WF
Moderator: Note that the RAN4 measurement accuracy requirements is generic, it should be applicable regardless of fading channel or static channel condition.  Thus can companies compromise to option 1?

Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
· Proposals
· Option 1 (vivo, HW, MTK, Apple, E///):
· Relax the relative L1-RSRP accuracy by 3dB
· Option 2 (OPPO):
· Relax the current relative  L1-RSRP accuracy by 2 dB when 1Rx is used compared with the legacy UE.  
· Option 3 (QC):
· Relax the current L1-RSRP accuracy by 1 dB when 1Rx is used compared with the legacy UE.  
· Recommended WF
Moderator: Note that the RAN4 measurement accuracy requirements is generic, it should be applicable regardless of fading channel or static channel condition.  Thus can companies compromise to option 1?

Sub topic 4-2
	Company
	Comments

	XXX
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency

Issue 4-2-2: Channel models for defining the accuracy requirements

Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1

Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1

Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1

Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1


	Huawei
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
L1-RSRP measurement is for serving cell, so no concept for intra-f/inter-f measurement.
Issue 4-2-2: Channel models for defining the accuracy requirements
Support option 1a.
Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Support option 1 based on our simulation results.
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Support option 1 based on our simulation results.
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Support option 1 based on our simulation results.
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Support option 1 based on our simulation results.

	Ericsson
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
We support option 2. No need to clarify anything and for RedCap.  RAN4 can follow the approach used for defining the link recovery requirements for the legacy UEs. In the legacy link recovery requirements, the UE shall evaluate the L1-RSRP on the configured set Q1 according to the Annex Table B.2.4.1 and they are not defined in terms of intra- or inter-frequency.

Issue 4-2-2: Channel models for defining the accuracy requirements
Our view is that the RAN4 measurement accuracy requirements is generic and the accuracy requirements shall apply to any channel model (static of fading). That is why the simulations include both channels. 
Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
We support recommended WF. 
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
We support recommended WF. 

Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
We support recommended WF. 

Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
We support recommended WF. 


	MediaTek
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
Support option 2.
Issue 4-2-2: Channel models for defining the accuracy requirements
Support AWGN as it is the generic scenario and also it applies for the test case.
Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Support recommended WF, i.e. option 1.
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Support recommended WF, i.e. option 1.
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Support recommended WF, i.e. option 1.
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Support recommended WF, i.e. option 1.

	Apple
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
Can proponent of option 1 clarify why L1-RSRP is used for neighbor cell measurement(intra-/inter-frequency)? Does it mean it consider the FeMIMO NSC L1-RSRP?  We think it’s no need to consider L1-RSRP for neighbor cell in this stage of RedCap.
Issue 4-2-2: Channel models for defining the accuracy requirements
We have different view from option 1. The accuracy requirement is defined based on simulation of both AWGN and fading channel. But test case is setup in AWGN.
Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Option 1 based on our simulation.
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Option 1 based on our simulation.
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Option 1 based on our simulation.
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Option 1 based on our simulation.

	Nokia
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
Option 2. The L1-RSRP measurements are for serving cell. 
Issue 4-2-2: Channel models for defining the accuracy requirements
We support Option 1. The accuracy requirements are defined assuming that IO has constant EPRE across the bandwidth. 
Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Option 3
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Option 3
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Option 3
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Option 3

	CMCC
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
L1-RSRP is only for serving cell. Why we need to consider inter-frequency L1 RSRP? 

	Qualcomm
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
Thanks @Huawei and @Ericsson for the clarification. After reviewing the L1-RSRP requirements, we agree that no further discussion is needed on intra/inter frequency measurements. Support option 2.
Issue 4-2-2: Channel models for defining the accuracy requirements
Support proposal 1a. We think the legacy requirements were defined with AWGN channel. Note that the test cases are defined with AWGN channels only. If you look at the following note in Table 10.1.19.1.1-1 
NOTE 1: Io is assumed to have constant EPRE across the bandwidth. 
Fading channels won’t have constant EPRE across bandwidth, and hence they should be precluded. We think the accuracy requirements should be defined with AWGN channels 

Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
If we are to consider only AWGN channel then relaxation in the accuracy requirements by +-1db is enough as was done in LTE CAT1-bis requirements. 
If we are to consider fading channel, then a relaxation of around +-4.5db is needed

Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Same comment as above
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Same comment as above
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Same comment as above

	vivo
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
Support option 2.  
Issue 4-2-2: Channel models for defining the accuracy requirements
In general the simulation parameters have been agreed a few meeting ago and accuracy requirements should be based on simulation results, for 1RX as well.
Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Ok with recommended WF. Support option 1. 
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Ok with recommended WF. Support option 1. 
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Ok with recommended WF. Support option 1. 
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Ok with recommended WF. Support option 1. 

	OPPO
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
We are ok to focus on L1-RSRP for serving cell at this stage and not consider intra- or inter-frequency. Option 2 is fine to us.
Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Fine with recommended WF. 
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Fine with recommended WF. 
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Fine with recommended WF. 
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Fine with recommended WF. 




Sub-topic 4-3 BWP switching
Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
· Proposals
· Option 1 (CMCC):  RAN4 to define a new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.
· Recommended WF
At last meeting, following agreement was reached [R4-2206950]: “No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed. ”
· To be discussed. Given that this is the last meeting to complete the core-part of the WI, if no consensus is reached in the 1st round, then issue will not be further discussed. 

Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
· Proposals
· Option 1 (CATT): It is suggested to focus on the need to define for this scenario, depends on RAN2 reply on the scenario.
· Option 1a (CATT): Reuse the legacy BWP switching delay when only center frequency is changed in release 17. 
· Option 2 (CMCC):  Define BWP switching delay between non-initial DL BWP for RedCap and initial BWP for RedCap involving only changing of the center-frequency of the BWP.
· Recommended WF
At last meeting following agreement was reached [R4-2206950]: “No consensus to define BWP switching delay when only center-frequency is changed in Rel-17 for RedCap.”. 
· To be discussed.  Given that this is the last meeting to complete the core-part of the WI, if no consensus is reached in the 1st round, then issue will not be further discussed. 

Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
· Proposals
· Option 1 (CMCC):  Define BWP switching delay between non-initial DL BWP for RedCap and initial BWP for RedCap involving only changing of the center-frequency of the BWP based on the on previous agreement in R4-1803283:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050



· Recommended WF
· At last meeting following agreement was reached [R4-2206950]: “No consensus to define BWP switching delay when only center-frequency is changed in Rel-17 for RedCap.”. 
· To be discussed.  Given that this is the last meeting to complete the core-part of the WI, if no consensus is reached in the 1st round, then issue will not be further discussed. 

· .”

Sub topic 4-4 
	Company
	Comments

	XXX
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 

Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 

Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 

Issue 4-3-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 


	Ericsson
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
Our view is the requirements shall be applicable for all RedCap capable UEs. This means a RedCap capable UE shall meet the requirements defined for RedCap UEs, in other words meeting the requirements shall not be optional.

Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
We support option 2. 

Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
We support option 1. 



	MediaTek
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
Given that we have the following agreement from the previous meeting: ‘No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.’. Therefore, this issue should not be discussed in this meeting one more time. Agreements from previous meeting shall be respected.
Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
Given that we have the following agreement from the previous meeting: ‘No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.’. Therefore, this issue should not be discussed in this meeting one more time. Agreements from previous meeting shall be respected.
Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
Given that we have the following agreement from the previous meeting: ‘No consensus to define BWP switching delay when only center-frequency is changed in Rel-17 for RedCap.’. Therefore, this issue should not be discussed in this meeting one more time. Agreements from previous meeting shall be respected.
Issue 4-3-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
Support tentative agreement: Do not introduce L1 measurement gaps for acquiring SSB outside active BWP.

	Apple
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
As discussed before, we don’t think new BWP switching delay is needed.
Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
Option 1a.
Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
As commented for issue 4-3-1.


	Nokia
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
We do not support introducing this capability at this point of the WI. This issue was closed by agreements in the last RAN4 meeting.
Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
This issue was closed by agreements in the last RAN4 meeting.
Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
This issue was closed by agreements in the last RAN4 meeting.
Issue 4-3-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
We do not support introducing L1 measurement gaps.

	CMCC
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
This is a compromise. We are also OK to apply new BWP switching to all UEs.
Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
Option 2. Reply to other companies, since RedCap WI is extended 1Q, we don’t think “no consensus” in last meeting is the final decision and we still need to discuss based on contribution driven. 
Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
Option 1

	Qualcomm
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
We had the following agreement from the last meeting - ‘No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.’ No further discussion is needed on this issue.
Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
We had the following agreement from the last meeting - ‘No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.’ No further discussion is needed on this issue.
Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
We had the following agreement from the last meeting - ‘No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.’ No further discussion is needed on this issue.


	vivo
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
We do not think it is necessary to define it. 
Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
Option 1a.
Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
Follow previous RAN4 agreement.

	OPPO
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
Follow the agreements in last meeting.

	CATT
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
This issue was closed by agreements in the last RAN4 meeting.
Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
Option 1a.
Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
Reuse the legacy BWP switching delay when only center frequency is changed in release 17.



Sub-topic 4-4 UL spatial relation switch delay
Issue 4-4-1: UL spatial relation switch delay 
· Proposals
· Option 1 (E///): 
For UL spatial relation switching requirements, the legacy UL spatial relation switch requirements are reused with following updates:
· TL1-RSRP_Measurement_Period_SSB replaced to TL1-RSRP_Measurement_Period_SSB_RedCap
· TL1-RSRP_Measurement_Period_CSI-RS replaced to TL1-RSRP_Measurement_Period_CSI-RS_RedCap

· Recommended WF
· Check if option 1 can be agreed. 

Issue 4-4-2: UL spatial relation switch for HD-FDD UE 
· Proposals
· Option 1 (E///): 
· For RedCap UE in HD-FDD mode, if a downlink reception overlaps with uplink transmission associated with the target spatial relation of the serving cell then the UE is allowed to postpone the uplink transmission.
· Recommended WF
· Check if option 1 can be agreed. 


Sub topic 4-4
	Company
	Comments

	XXX
	Issue 4-4-1: UL spatial relation switch delay 

Issue 4-4-2: UL spatial relation switch for HD-FDD UE 


	Huawei
	Issue 4-4-1: UL spatial relation switch delay 
Fine with option 1.
Issue 4-4-2: UL spatial relation switch for HD-FDD UE 
Fine with option 1.

	Ericsson
	Issue 4-4-1: UL spatial relation switch delay 
We support option 1. 
Issue 4-4-2: UL spatial relation switch for HD-FDD UE 
We support option 1. 


	MediaTek
	Issue 4-4-1: UL spatial relation switch delay 
Fine with option 1.
Issue 4-4-2: UL spatial relation switch for HD-FDD UE 
Fine with option 1.

	Apple
	Issue 4-4-1: UL spatial relation switch delay 
Option 1.
Issue 4-4-2: UL spatial relation switch for HD-FDD UE 
Option 1. 


CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208394
(CMCC)
	Title: Draft CR to 38.133 introducing RedCap requirements on active BWP switch delay, active TCI state switching delay and UE specific CBW change

	
	Huawei: The legacy requirements of UE-specific CBW change seem be duplicated to RedCap UE. To avoid duplicating the legacy requirements and avoid the redundancy of specification, it is suggested to cite the clause No. of CBW change in cluased 3 applicability rule, rather than creating new clause with suffix for Redcap.

	
	Ericsson: We support this CR. This CR follows the agreed specification structure which is based on separate section for RedCap. Although there are some similarlities, the references are different and also the terminologies are different. Hence we support the CR which follows the approach used for all other sections also.  

	
	Nokia: We also support this CR, except for the parts which still have no conclusion, such as the BWP switching delay requirements.

	R4-2209046
(Nokia, Nokia Shanghai Bell)
	Title: Draft CR to TS 38.133 Signalling characteristics for RedCap

	
	Ericsson: The changes are fine.

	
	

	R4-2209770
(MediaTek inc.)
	Title: DraftCR on reduced capability Ues for RLM for RedCap

	
	Ericsson: The new changes in the CR should be based on Big CR which was endorsed at last meeting with revision mark. Without revision marks for the additional changes, it is difficult for companies to see the new changes.

	
	Nokia: We are fine with the changes highlighted in yellow.

	R4-2209910 (Ericsson)
	Title: Draft CR on uplink spatial relation requirements for RedCap for TS 38.133

	
	Nokia: In general the changes are fine. The only comment we have is regarding the reference to TL1-RSRP_Measurement_Period_SSB_RedCap which needs to be adjusted to the corresponding clause for RedCap requirements (9.5B)



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#4-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 4-1-1: SSB-based based BFD: evaluation period for FR1
Tentative agreements:
BFD evaluation period is extended by a factor of 2 for 1 Rx UE compared to 2 Rx UE.

Issue 4-1-2: Whether to define further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI for RedCap in Rel-17
Candidate options:
· Option 1 (QC): RAN4 to define further relaxations (e.g., larger K values) to RLM/BFD measurements for a Rel-17 RedCap UE that is configured with and satisfies the stationary criterion.
· Option 2 (HW, Apple, CMCC, vivo, OPPO): Relaxed RLM/BFD based on Rel-17 UE power saving WI is out of RedCap WI scope.
· Option 3 (E///, MTK, Xiaomi, MTK): FFS under maintenance
Tentative agreements:
Moderator comment: Focus on essential issues needed to complete the RedCap WI. 
Since the issue is related to combining of two Rel-17 WIs, discussions can take place during the maintenance phase (if needed).

Issue 4-1-3: If further relaxation (relaxed RLM/BFD) based on Rel-17 UE power saving WI is defined for RedCap in Rel-17
Candidate options:
· Option 1 (QC): RAN4 to consider defining the applicability of power-saving enhancements to longer DRX cycles (up-to 160ms) to allow stationary UEs save significant power.
Tentative agreements:
Moderator comment: Focus on essential issues needed to complete the RedCap WI. 
Since the issue is related to combining of two Rel-17 WIs, discussions can take place during the maintenance phase (if needed).


	Sub-topic 4-2
	Issue 4-2-1: Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
Tentative agreements:
No further discussions needed as relaxed L1-RSRP applies only to intra-frequency measurements.
Issue 4-2-2: Channel models for defining the accuracy requirements
Moderator comment: No discussions needed in 2nd round.

Issue 4-2-3: SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Tentative agreements:
Relax the current absolute L1-RSRP accuracy by 3 dB when 1Rx is used compared with the legacy UE.  
Note: Test cases will be defined with AWGN channel following the same principle as in Rel15/16 requirements.
Issue 4-2-4: SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Tentative agreements:
Relax the relative L1-RSRP accuracy by 3dB
Note: Test cases will be defined with AWGN channel following the same principle as in Rel15/16 requirements.
Issue 4-2-5: CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
Tentative agreements:
Relax by 3 dB when 1Rx is used compared with the legacy UE.
Note: Test cases will be defined with AWGN channel following the same principle as in Rel15/16 requirements.
Issue 4-2-6: CSI-RS based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
Tentative agreements:
Relax the relative L1-RSRP accuracy by 3dB
Note: Test cases will be defined with AWGN channel following the same principle as in Rel15/16 requirements.


	Sub-topic 4-3
	Issue 4-3-1: Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
Tentative agreements:
No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed. No further discussion in 2nd round.

Issue 4-3-2: Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
Tentative agreements:
No consensus to define BWP switching delay when only center-frequency is changed in Rel-17 for RedCap. No further discussion in 2nd round.

Issue 4-3-3: If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
Tentative agreements:
No consensus to define BWP switching delay when only center-frequency is changed in Rel-17 for RedCap. No further discussion in 2nd round.

	Sub-topic 4-4
	Issue 4-4-1: UL spatial relation switch delay 
Tentative agreements:
For UL spatial relation switching requirements, the legacy UL spatial relation switch requirements are reused with following updates:
· TL1-RSRP_Measurement_Period_SSB replaced to TL1-RSRP_Measurement_Period_SSB_RedCap
· TL1-RSRP_Measurement_Period_CSI-RS replaced to TL1-RSRP_Measurement_Period_CSI-RS_RedCap
Issue 4-4-2: UL spatial relation switch for HD-FDD UE 
Tentative agreements:
· For RedCap UE in HD-FDD mode, if a downlink reception overlaps with uplink transmission associated with the target spatial relation of the serving cell then the UE is allowed to postpone the uplink transmission.




Discussion on 2nd round (if applicable)
Topic #5: Measurement procedure
Contributions from AI 9.19.3.1.5 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208115

	Xiaomi
	Proposal 1: If single servingCellMO is confirmed in RAN2, the SSB indicated in serving cell MO should be used as reference SSB (CD-SSB or NCD-SSB). 
Proposal 2: If RAN2 agreed to introduce the scenario that both CD-SSB and NCD-SSB are configured for serving cell measurements:
If either CD-SSB or NCD-SSB is in active BWP, the SSB in active BWP should be used as reference SSB;
otherwise, CD-SSB should be used as reference SSB.
Proposal 3: A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
Proposal 4: When both CD-SSB and NCD-SSB are configured for neighbor cell measurements, UE shall perform the neighbour cell measurement based on the configured MOs. 
Proposal 5: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Proposal 6: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 7: The current design for CSSF within gap could be reused for RedCap UE.


	R4-2208149

	CATT
	Proposal 1: It is suggested to support the following case for the measurement scenarios for NCD-SSB and CD-SSB.
· Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB.
Proposal 2: It is suggested to support the SSB indicated in serving cell MO is used as reference SSB.
Proposal 3: Wait for the conclusions of RAN2, if RAN2 supports CD-SSB and NCD-SSB can be configured in servingCellMO, NW should further indicate which SSB is the reference SSB.
Proposal 4: A measurement is defined as an SSB based intra-frequency when
· the centre frequency of the CD-SSB or NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same, and
· the subcarrier spacing of the two SSBs are also the same.
Proposal 5: If both CD-SSB and NCD-SSB can be configured for serving cell measurements, UE should perform serving cell measurements based on SSB with active BWP.
Proposal 6: There is no case of 'when both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG', and this issue is invalid.
Proposal 7: When both CD-SSB and NCD-SSB neighbour cell measurement are configured:
· UE should follow NW’s configuration to perform measurements on both SSBs.
Proposal 8: The neighbor cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB.
Proposal 9: For delay requirements for NCD-SSB based measurement, current requirements apply, no addition requirements are introduced.
Proposal 10: The periodicity of NCD-SSB cannot be configured to be greater than 160ms.


	R4-2208267

	vivo
	Proposal 1: For the issue “Inter-frequency without gap”, prefer that RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17, i.e., option 1. 
Proposal 2: For the issue “CSSF outside gap”, prefer that CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement, i.e., option 1.
Proposal 3: One sample need to be increased for PSS/SSS detection when 1Rx is used for FR1.
Proposal 4: There is no need to extend the lower bound in PSS/SSS detection delay for FR1 and FR2.
Proposal 5: Two samples need to be increased for time index detection when 1Rx is used for FR1, i.e., total 5 samples are needed for 1Rx for FR1.
Proposal 6: The absolute and relative RSRP accuracy for SSB based measurement for FR1 and FR2 needs to be relaxed about 1dB when 1Rx is used.
Proposal 7: There is no need to extend the lower bound for SSB based measurement when 1Rx is used.



	R4-2208369

	OPPO
	Proposal 1: SSB in the active BWP is used (CD-SSB or NCD-SSB) as reference SSB to decide measurement type.
Proposal 2: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Proposal 3: The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Proposal 4: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 5: If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfigdf) depends on UE capability.
Proposal 6: For PSS/SSS detection with 1 Rx，increase 1 sample and extend lower bound from 600ms to 960 ms.
Proposal 7：For time index detection with 1 Rx，compromise to extend by 3 samples, i.e., a total of 6 samples.
Proposal 8: For SSB based L3 measurement with 1 Rx, lower bound is not extended compared to Release 15 requirements.


	R4-2208395

	CMCC
	Proposal 1: Define RedCap UE’s measurement requirements based on the following scenarios:
· Case A: Serving cell active BWP includes CD-SSB 
· Case B: Serving cell active BWP includes NCD-SSB
· Case B-1: All neighbour cells include NCD-SSB on the same frequency location as serving cell NCD-SSB/[CD-SSB] 
· Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB
Proposal 2: it is proposed to use fixed SSB as the reference to decide measurement type. The following options can be considered:
· Option 1 (E///, QC, ZTE): NW indicates the reference SSB (CD-SSB or one of the NCD-SSBs)
· Option 1a (Apple, Nokia, CMCC): The SSB indicated in serving cell MO is used as reference SSB (CD-SSB or one of the NCD-SSBs) 
· only one SSB is indicated in the serving cell MO
· Option 3 (HW, CMCC): CD-SSB of the serving cell
Proposal 3: For the sake of progress, if no RAN2 feedback is received in this meeting, we propose RAN4 should make decision in this meeting and adopt option 3.
Proposal 4: A measurement is defined as an SSB based intra-frequency when
· the centre frequency of the reference SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same and 
· the subcarrier spacing of the two SSBs are also the same.
Proposal 5: UE should perform serving cell measurements based on SSB with active BWP.
Proposal 6: The case that both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG does not exist under the following agreed scenarios:
· Case A: Serving cell active BWP includes CD-SSB 
· Case B: Serving cell active BWP includes NCD-SSB
Proposal 7: If we need to consider the scenario that serving cell active BWP includes neither CD-SSB nor NCD-SSB, we propose to use CD-SSB for serving cell measurement when both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG.
Proposal 8: When both CD-SSB and NCD-SSB neighbour cell measurement are configured, UE should follow NW’s configuration to perform measurements on both SSBs.
Proposal 9: For measurement delay requirements, current requirements apply, no addition requirements are introduced.
Proposal 10: RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
Proposal 11: CSSF outside gap
· CSSFoutside_gap,i =1, if only one MO is configured to be measured outside of MG for RedCap. The MO can be either intra-frequency MO without gap or inter-frequency MO without gap,
· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG.
· Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG


	R4-2208722

	ZTE Corporation
	1. NW indicates the reference SSB to use as reference to decide measurement types (intra- or inter-frequency).
UE shall follow the NW’s configuration to perform measurement when both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG.
UE shall follow the NW’s configuration to perform measurement when both CD-SSB and NCD-SSB are configured for neighbour cell measurements.
NCD-SSB periodicity is up to NW.
RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.

The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.
CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.


	R4-2208980

	Huawei, Hisilicon
	Proposal 1: Reference SSB to decide intra-frequency measurement is supposed to be fixed, and it is not expected to be changed with active BWP switching.
Proposal 2: The intra-frequency measurement definition for RedCap UE can be specified as,
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same, where reference SSB of serving cell is CD-SSB or a fixed NCD-SSB. 
Proposal 3: When both CD-SSB and NCD-SSB are configured for serving cell measurements, UE performs serving cell measurements based on SSB within active BWP. Whether measurement on SSB outside active BWP is up to UE implementation.
Proposal 4: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG, UE could choose to perform measurement on CD-SSB.
Proposal 5: When both CD-SSB MO and NCD-SSB MO are configured for neighbour cell measurements, UE shall follow network’s configuration to measure all MOs.
Proposal 6: The neighbor cell’s SSB type (NCD-SSB or CD-SSB) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB.
Proposal 7: SMTC periodicity of NCD-SSB is up to network configuration and shall be not larger than 160ms.

Proposal 8: The cases shall be first clarified when discussing on inter-frequency without gap capability.
Proposal 9: For RedCap UE, one searcher shall be shared with all frequency layers which are measured without gap.
Proposal 10: For intra-frequency PSS/SSS detection for RedCap UE with 1RX, at least 6 samples are needed for FR1.
Proposal 11: Not to extend the lower bound in PSS/SSS detection delay.
Proposal 12: For time index acquisition for RedCap UE with 1RX, 6 samples are needed in FR1 (3 additional samples are needed).
Proposal 13: CGI reading delay for RedCap UE with 1RX in FR1:
-The MIB decoding delay requirement can be the same as non-RedCap UE for SNR=-3Db;
- 12 samples are needed for SIB1 decoding delay for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
Proposal 14: For RedCap UE with 1RX, RRM measurement period can be unchanged and RRM measurement accuracy is relaxed by 1dB. 
Proposal 15: No need to introduce scheduling availability restriction on NR RedCap UEs performing measurements in HD-FDD bands.



	R4-2209040

	Nokia, Nokia Shanghai Bell
	Draft CR to TS 38.133 Measurement procedures for RedCap

	R4-2209771

	MediaTek inc.
	DraftCR on reduced capability Ues for general measurements and intra-frequency

	R4-2209772

	MediaTek inc.
	DraftCR on reduced capability Ues for inter-frequency and inter-RAT measurements

	R4-2209041

	Nokia, Nokia Shanghai Bell
	1. Time period for PSS/SSS detection, TPSS/SSS_sync_intra and TPSS/SSS_sync_inter, for RedCap UEs with 1 RX is extended by 1 sample in FR1.
1. Do not extend the lower bound for PSS/SSS detection delay.

1. Extend the time index detection delay in FR1 by 2 samples for RedCap UE with 1 RX.
1. For SSB-based RRM measurements, relax the absolute and relative accuracies by 0.5 dB compared to legacy requirements for 2 Rx UE. 
1. Scenario B-2 should be supported. The impact to RRM requirements from scenario B-2 refers to the to the restricted scheduling availability when measuring each configured neighbour cell without NCD-SSB on the same frequency location using measurement gap(s). 
1. If only one SSB is indicated in serving cell MO, either CD-SSB or NCD-SSB, this SSB is used as reference SSB for the definition of intra-frequency measurements. 
1. When both NCD-SSB and CD-SSB are configured for serving cell measurements, the UE shall use as reference the SSB within its active BWP. 
1. For RedCap UEs, intra-frequency measurements can be clarified as: A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
1. For neighbour cell measurements, the UE shall perform measurements in all SSBs configured by network.
1. If the neighbor cell’s NCD-SSB information such as frequency and SCS are provided/ available to the UE, the CD-SSB and NCD-SSB-based measurement requirements are the same. 
1. The periodicity of NCD-SSB cannot be configured to be greater than 160 ms. 


	R4-2209772

	Ericsson
	DraftCR on reduced capability Ues for inter-frequency and inter-RAT measurements

	R4-2209766

	MediaTek inc.
	Proposal 1: [bookmark: _Ref101446963]RAN4 shall wait for RAN2 response on the reference SSB to define the intra-frequency measurements.

When both CD-SSB and NCD-SSB are configured for serving cell measurements
When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG
When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Proposal 2: [bookmark: _Ref101797098]For CONNECTED mode for intra-frequency measurement, the requirement is defined based on the SSB within the active BWP.
Proposal 3: [bookmark: _Ref101797114]A measurement is defined as a SSB based intra-frequency measurement provided:
- The centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same and
- [the SSB to be measured are within the active BWP of the UE].
Proposal 4: [bookmark: _Ref101446996]RAN4 shall support that the neighbour cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbour cell’s NCD-SSB, i.e., UE is not required to read neighbour cell SIB to figure out the neighbour cell’s NCD-SSB by itself.
Proposal 5: [bookmark: _Ref101447013]RAN4 shall not introduce any new delay requirements for NCD-SSB based measurements and the current requirements shall apply.
Proposal 6: [bookmark: _Ref101447027]RAN4 shall assume that periodicity of NCD-SSB is same as periodicity of corresponding CD-SSB from the same cell and that the periodicity of NCD-SSB cannot be configured to be greater than 160ms.
Proposal 7: [bookmark: _Ref101447041]RAN4 shall not discuss the reporting of RS type.
Proposal 8: [bookmark: _Ref101447072]RedCap UE shall not support interFrequencyMeas-Nogap-r16 in Rel-17 because it is a non-CA capable UE.
Proposal 9: [bookmark: _Ref95740133]The searcher shall be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17. (Same as Proposal 7)
Proposal 10: [bookmark: _Ref101447095]For the CSSF outside gap, CSSFoutside_gap,I = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 11: [bookmark: _Ref101447105]If MG is needed, both per-UE and per-FR MG can be supported by UE, but they both share the same per-UE MG based cell identification/measurement requirement.
Proposal 12: [bookmark: _Ref101447122]For PSS/SSS detection with 1Rx, the number of attempts are extended by 1 and the lower bound in PSS/SSS detection delay is extended from 600 to 760 ms, i.e. extension by 160 ms.
Proposal 13: [bookmark: _Ref101797925]For the lower bound in the time index detection delay, RAN4 shall clarify if the lower bound extension applies to the cases with DRX too.

Proposal 4: [bookmark: _Ref95740166][bookmark: _Ref101447131]We support the following: Only lower bound in measurement period for 1 Rx requirements is extended in FR1 while keeping the same number of samples.
Proposal 5: [bookmark: _Ref101447141]We support the accuracy relaxation by 1 dB compared to the legacy requirements for 2Rx UE.

Proposal 6: [bookmark: _Ref95740181]RAN4 shall not discuss further the issues of scheduling availability for HD-FDD UE in CONNECTED mode.
Proposal 7: [bookmark: _Ref101447169]For the assistance information for CGI reading for RedCap, it depends on RAN2 conclusion.


	R4-2209775

	Apple
	Proposal 1: The reference SSB of serving cell for UE to determine intra-frequency measurements is the SSB in corresponding servingCellMO (CD-SSB or NCD-SSB). No extra network indication is needed.
Proposal 2: For RedCap UE, A measurement is defined as an SSB based intra-frequency when:
· the centre frequency of the serving cell reference SSB for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same, and
· the subcarrier spacing of the two SSBs are also the same.
Proposal 3: 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 4: No need to discuss the case when both CD-SSB and NCD-SSB are configured for serving cell measurement in RAN4, unless RAN2 confirms the feasibility of such case in their reply LS.
Proposal 5: When both CD-SSB and NCD-SSB neighbour cell measurement are configured, UE should follow NW’s configuration to perform measurements on both SSBs.
Proposal 6: The neighbor cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB, i.e., UE is not required to read neighbor cell SIB to figure out the neighbor cell’s NCD-SSB by itself.
Proposal 7: Measurement delay requirements for NCD-SSB can reuse the current requirements for CD-SSB and no addition requirements are needed.
Proposal 8: RAN4 to assume that periodicity of NCD-SSB is same as periodicity of corresponding CD-SSB from the same cell.
Proposal 9: Whether Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting is up to RAN1/RAN2.
Proposal 10: RAN4 agrees that it’s feasible and needed to configure a time offset between CD-SSB and corresponding NCD-SSB. 
Proposal 11: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
Proposal 12: The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Proposal 13: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 14: the baseline intra-frequency PSS/SSS detection requirement without DRX shall be defined:
· In FR1, extend the PSS/SSS detection delay by 2 SMTC without changing the lower boundary ‘600ms’
· non-DRX delay requirement: max( 600ms, ceil( 7 x Kp) x SMTC period ) x CSSFintra
Proposal 15: the baseline FR1 intra-frequency time index detection requirement without DRX shall be defined:
· In FR1, extend the time index detection delay by 2 SMTC 
· non-DRX delay requirement: max(160ms, ceil( 5 x Kp ) x SMTC period)x CSSFintra
Proposal 16: the baseline SSB based intra-frequency RSRP measurement requirement without DRX shall be defined:
· Extend the lower bound of measurement delay to 400ms for FR1 for longer duty cycle (like in LTE cat1-bis) without increasing the sample number
· Delay is max(400ms, ceil( 5 x Kp) x SMTC period) x CSSFintra for FR1
Proposal 17: the baseline SSB based intra-frequency RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute and relative RSRP accuracy by 1dB  


	R4-2209905

	Ericsson
	[bookmark: _Ref100160681]Proposal 1: Preclude the scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB. 
[bookmark: _Ref100160685]Proposal 2: Preclude the scenario B-2: some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB.
[bookmark: _Ref91710844]Proposal 3: Network indicates the reference NCD-SSB/CD-SSB to UE for intra-frequency measurements. 
· If NW only configures one SSB for serving cell measurement, the SSB frequency in servingCellMO can be the reference for intra-frequency measurement.
· Otherwise, NW may further indicate which SSB is the reference SSB up to RAN2 signalling design.
[bookmark: _Ref95327420][bookmark: _Ref100160695]Proposal 4: For RedCap UE, a measurement is defined as an SSB based intra-frequency measurement provided that 
· If NW configures NCD-SSB of the serving cell indicated for measurement, the center frequency of the NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same. 
· Otherwise, the center frequency of the CD-SSB of the serving cell indicated for measurement and the center frequency of the target SSB of the neighbour cell indicated for measurement are the same.
· The subcarrier spacing of the two SSBs are also the same.
[bookmark: _Ref100160699]Proposal 5: Whether NW can configure both CD-SSB and NCD-SSB serving cell measurement is up to RAN2’s signalling design.
[bookmark: _Ref100160702]Proposal 6: When both CD-SSB and NCD-SSB serving cell measurement are configured, UE can perform serving cell measurements based on SSB within active BWP only provided that
· the difference of center frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2
· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB
· the periodicity of NCD-SSB and CD-SSB is the same
Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.
[bookmark: _Ref100160706]Proposal 7: When both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG, UE should at least perform the measurement based on indicated intra-frequency provided that
· the difference of centre frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2
· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB
· the periodicity of NCD-SSB and CD-SSB is the same.
Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.
[bookmark: _Ref91710862]Proposal 8: When NW configures both type of SSBs measurement for one cell to RedCap UE, and UE will only perform measurement for one SSB, UE needs to report the RRM measurement result together with the type of RSs, either NCD-SSB or CD-SSB.
[bookmark: _Ref95327427]Proposal 9: When both CD-SSB and NCD-SSB neighbour cell measurement are configured, UE should follow NW’s configuration to perform measurements on both SSBs.
[bookmark: _Ref91710866]Proposal 10: RAN4 to introduce the new measurement delay requirements for RedCap UE.
· (Case B-1) Cell identification and measurement by NCD-SSB 
· (Case B-2) Cell identification and measurement when both NCD-SSB and CD-SSB are configured
[bookmark: _Ref100160721][bookmark: _Ref100781479][bookmark: _Ref91710873]Proposal 11: RAN4 to not discuss the ‘Inter-frequency without gap’ measurement capability in Rel-17.
[bookmark: _Ref100781482]Proposal 12: The searcher will be exclusively used by intra-frequency measurement. CSSFoutside_gap equals 1.
[bookmark: _Ref92314099]Proposal 13: 10 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
[bookmark: _Ref100160730]Proposal 14: If indicated by network, UE will further report the NCD-SSB information (such as SSB-frequency, SCS etc.) together with global cell ID when UE reporting the CGI.
[bookmark: _Ref95755042]Proposal 15: Cell detection requirements from Rel-15 NR are extended by 1 sample (6 samples in total) for RedCap UE with 1 Rx in FR1.
[bookmark: _Ref101710627]Proposal 16: Lower bound in legacy PSS/SSS detection delay requirements are reused for 1 Rx RedCap UE.
[bookmark: _Ref101710631]Proposal 17: The lower bound of SSB based RSRP measurement delay requirement is unchanged compared to release 15 requirements for FR1.
[bookmark: _Ref101710636]Proposal 18: Absolute and relative measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1 dB in FR1 compared to Rel-15 SSB based RSRP measurement accuracy requirements with 2 Rx.
[bookmark: _Ref101710640]Proposal 19: Time index detection delay in FR1 is extended from 1 attempt (legacy) to 2 attempts at -6 dB SNR with 99% detection rate for RedCap UE with 1 Rx.
[bookmark: _Ref101710643]Proposal 20: RAN4 to focus on the open issues listed in the exception request only for core part and thus no need to discuss scheduling availability. 



	R4-2210219

	Qualcomm Incorporated
	Proposal 1a: For FR1, considering a duty cycle of 50%, prefer to extend the PSS/SSS detection period to a total of 8 samples (2 for AGC and 6 samples for detection) implying an extension of 3 samples from 2Rx requirements
Proposal 1b: For FR1, extend the lower bound for PSS/SSS detection period from 600ms to 960ms.
Proposal 2: For FR1, specify SSB time index identification requirements based on 6 SMTC periods for 1 Rx UEs
[bookmark: _Hlk101762320]Proposal 3: For FR1, define the relaxations to measurement performance requirements (accuracy and test cases) for SSB based L3 measurements based on AWGN channel.
· Specify a relaxation of +-0.5db for both absolute and relative RSRP accuracies.
Proposal 4: The SSB in the RRC configured active BWP is used as reference SSB (CD-SSB or NCD-SSB) to define intra/inter frequency measurements.
Proposal 5: A measurement can be defined as an SSB-based intra-frequency measurement when the centre frequency of the SSB of the serving cell, configured for measurements, that lies within the RRC configured active BWP and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same and the subcarrier spacing of the two SSBs are also the same


	R4-2208825
	Vivo
	Proposal 1: SSB in the active BWP is used (CD-SSB or NCD-SSB) as reference SSB to determine intra-frequency measurement and inter-frequency measurement.
Proposal 2: Serving cell measurement is based on SSB within active BWP.
Proposal 3: Not to consider serving cell measurement on both CD-SSB and NCD-SSB, regardless of whether both require MG or not, for RedCap UE.
Proposal 4: The definition of intra-frequency measurement for RedCap is:
· the centre frequency of CD-SSB or NCD-SSB of the serving cell within active BWP and the centre frequency of the target SSB of the neighbour cell are the same, and
· the subcarrier spacing of the two SSBs are also the same.
Proposal 5: UE should follow NW’s configuration to perform measurements on both SSBs when both CD-SSB and NCD-SSB are configured for neighbour cell measurements.
Proposal 6: It is up to RAN2 how neighbour cell’s NCD-SSB information is provided to UE.
Proposal 7: The periodicity of NCD-SSB is no greater than 160ms.
Proposal 8: RAN4 to assume that periodicity of NCD-SSB is same as periodicity of corresponding CD-SSB from the same cell.
Proposal 9: Whether reporting RS type (CD-SSB or NCD-SSB) is up to RAN2 or it is not needed.
Proposal 10: No additional requirements are specified for case B-2. It is up to NW implementation how to support case B-2.


	R4-2209907
	Ericsson
	Proposal 1: No need to discuss RRM requirements for optional feature group (FG 6-1a) to support operation without SSB in RRC-configured active BWP for Rel-17 RedCap.


	R4-2208827
	Vivo
	Observation 1: For operation without SSB in an RRC-configured active BWP, no RRM requirements will be specified.
Observation 2: It is up to reasonable NW configuration and UE implementation how BWP operation without SSB is supported for RedCap UE.


	R4-2209781
	MediaTek Korea Inc.
	1. [bookmark: _Ref101648423]	RAN4 shall inform RAN1 on the agreed measurement scenarios where UE’s active BWP always contains NCD-SSB and CD-SSB.

1. [bookmark: _Ref101648444]RAN4 shall inform RAN1 that RAN4 is not defining new requirements for FG 6-1a for RedCap rel-17.


1. [bookmark: _Ref101648457]RAN4 shall not define requirements for CSI-RS based RRM (L3 measurements) and hence no requirements to support FG 1-4 and FG 1-5 for RedCap rel-17.


	R4-2210218

	Qualcomm Incorporated
	Proposal 2: RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP etc. based on SSB outside the RRC configured active BWP, as an optional capability for Redcap UEs supporting FG 6-1a, that indicate the optional ‘Not need NCD-SSB’ capability.
· These L1 gaps can also be used for other purposes such as time/frequency tracking and to obtain reference cell timing for initial timing accuracy requirements.
Proposal 3: The L1 and L3 measurement gaps must have sufficient separation in time to allow UE preparation time for gap-based measurements.
· RAN4 discusses UE's behavior in case of insufficient separation between L1 and L3 MGs.

Proposal 4: RAN4 to define the minimum separation between L1 and L3 measurement gaps as:
min(L1 MGRP, L3 MGRP)/2 – max(L1 MGL, L3 MGL)




Open issues summary
Sub-topic 5-1 Use of NCD-SSB for CONNECTED mode measurements
Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB

· Proposals
· Option 1 (E///): Preclude the scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB.
· Recommended WF
Discuss the option.

Issue 5-1-2: Whether to define requirements for scenario B-2
Background:
	Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB




· Proposals
· Option 1 (Ericsson): Preclude the scenario B-2: some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB
· Option 1a (vivo): Up to NW implementation, no requirements are specified. 
· Option 2 (Nokia, CATT, CMCC): Scenario B-2 is supported.
· Recommended WF
Discuss the options.


Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
· Proposals
· Option 1 (CATT, CMCC, ZTE, E///, HW, Apple): NW indicates the reference SSB (CD-SSB or fixed NCD-SSB)
· Option 1a (CATT, CMCC, Apple, E///): The SSB indicated in serving cell MO is used as reference SSB (CD-SSB or NCD-SSB)
· Option 1b (E///): if the NW indicates NCD-SSB for measurement, then NCD-SSB is used as reference. Otherwise, CD-SSB is used as reference. 
· Option 1c (HW): Reference SSB to decide intra-frequency measurement is supposed to be fixed, and it is not expected to be changed with active BWP switching.

· Option 2 (OPPO, QC, vivo): SSB are in active BWP is used as reference either NCD-SSB or CD-SSB are presented in active BWP. 

· Option 3 (CMCC): CD-SSB of the serving cell 
· Option 4 (Nokia, Xiaomi):
· If only one SSB is indicated in serving cell MO, either CD-SSB or NCD-SSB, this SSB is used as reference SSB for the definition of intra-frequency measurements. 
· If both NCD-SSB and CD-SSB are configured for serving cell measurements, the UE shall use as reference the SSB within its active BWP. 

· Recommended WF
· Moderator understands that this issue is pending on the conclusion of RAN2 LS. However, as this is the last Rel-17 core meeting, please provide your view instead of just ”Wait for RAN2’s feedback”. 
Following agreement was reached on GTW on 2022-05-12:
	Agreement: Depending on RAN2 design
· If only one SSB is indicated in serving cell MO, either CD-SSB or NCD-SSB, this SSB is used as reference SSB for the definition of intra-frequency measurements. 
· If both NCD-SSB and CD-SSB are configured in the serving cell MO(s), which depends on RAN2 design, FFS on how UE to determine reference SSB for definition of intra-frequency measurements.
Agreement:
· FFS on whether UE needs measure one SSB or multiple SSBs configured in the serving cell MO(s)


Discuss whether FFS under sub issue 5-1-5 and 5-1-6:

Issue 5-1-4: Definition of SSB based intra-frequency measurement
· Proposals: A measurement is defined as an SSB based intra-frequency when:
· Option 1 (Xiaomi, CMCC, HW, Nokia, Apple): 
· Centre frequency of the reference SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
· Option 2 (HW, CATT, E///):
· Centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same, where reference SSB of serving cell is CD-SSB or a fixed NCD-SSB.
· Option 2a (E///):
· If NW configures NCD-SSB of the serving cell indicated for measurement, the center frequency of the NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same. 
· Otherwise, the center frequency of the CD-SSB of the serving cell indicated for measurement and the center frequency of the target SSB of the neighbour cell indicated for measurement are the same.
· The subcarrier spacing of the two SSBs are also the same.

· Option 3 (vivo, QC, MTK): 
· Center frequency of CD-SSB or NCD-SSB of the serving cell within active BWP and the centre frequency of the target SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
 
· Recommended WF
Discuss the options.

Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
When both CD-SSB and NCD-SSB serving cell measurement are configured and one of SSBs within active BWP:
· Proposals
· Option 1 (E///):	 UE can perform serving cell measurements based on SSB within active BWP provided that
· the difference of center frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2
· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB
· the periodicity of NCD-SSB and CD-SSB is the same.
Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.
· Option 2 (CATT, CMCC, HW, MTK, vivo): UE should perform serving cell measurements based on SSB with active BWP.
· Option 2a (HW): Whether to measure on SSB outside active BWP is up to UE implementation.
· Option 3 (Apple): 
· No need to discuss the case when both CD-SSB and NCD-SSB are configured for serving cell measurement in RAN4, unless RAN2 confirms the feasibility of such case in their reply LS.
· Recommended WF
Discuss the options. 

Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
When both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG:
· Proposals
· Option 1 (E///):
When both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG, UE should at least perform the measurement based on indicated intra-frequency provided that
· the difference of centre frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2
· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB
· the periodicity of NCD-SSB and CD-SSB is the same.
Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.

· Option 2 (CMCC, HW):  UE could choose to perform CD-SSB only if both NCD-SSB and CD-SSB measurements need gap.
· Option 3 (ZTE): UE shall follow the NW’s configuration.
· Option 4 (CATT, CMCC): Invalid scenario 
· Case A: Serving cell active BWP includes CD-SSB 
· Case B: Serving cell active BWP includes NCD-SSB
· Option 4a (vivo): Not to consider serving cell measurement on both CD-SSB and NCD-SSB, regardless of whether both require MG or not, for RedCap UE. 
· Option 5 (Apple): No need to discuss the case when both CD-SSB and NCD-SSB are configured for serving cell measurement in RAN4, unless RAN2 confirms the feasibility of such case in their reply LS.

· Recommended WF
· Discuss the options. 

Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
When both CD-SSB and NCD-SSB neighbour cell measurement are configured:
· Proposals
· Option 1 (CATT, CMCC, ZTE, NW, Nokia, Apple, E///, vivo, Xiaomi):	 UE should follow NW’s configuration to perform measurements on both SSBs.
· Recommended WF
Moderator comment: Topic has been discussed for several meeting and affects core part. Taking into account company positions, companies are encouraged to compromise to option 1 based on majority views. 


Issue 5-1-8: Neighbour cell’s NCD-SSB information
· Proposals
· Option 1 (CATT, HW,  MTK, Apple, vivo): The neighbor cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB. 
· Recommended WF
Tentative agreement: “The neighbor cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB.”


Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Measurement delay requirements are introduced for RedCap UE when:
· Proposals
· Option 1 (E///): New requirements are needed for following cases:	 
· Case B-1: Cell identification and measurement by NCD-SSB
· Case B-2: Cell identification and measurement when both NCD-SSB and CD-SSB are configured	
· Option 2 (CATT, CMCC, MTK, Apple, Nokia): current requirements apply, no addition requirements are introduced.
· Option 2a (Nokia) If the neighbor cell’s NCD-SSB information such as frequency and SCS are provided/ available to the UE, the CD-SSB and NCD-SSB-based measurement requirements are the same. 

· Recommended WF
· Discuss the options.

Issue 5-1-10: Periodicity of NCD-SSB 
· Proposals
· Option 1 (ZTE, HW):	Up to NW configuration. 
· Option 2 (CATT, Nokia, MTK, HW, vivo): The periodicity of NCD-SSB cannot be configured to be greater than 160ms.
· Option 3 (Apple, MTK, vivo): The periodicity of NCD-SSB is same as periodicity of corresponding CD-SSB.
· Recommended WF
Moderator comment: Companies are encouraged to further check and clarify their proposal/view related to NCD-SSB periodicity or NCD-SSB SMTC. 
· Discuss the options.

Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
· Proposals
· Option 1 (MTK, Apple, vivo): RAN4 shall not discuss the reporting of RS type, up to RAN1/RAN2.
· Recommended WF
· Discuss the option.

Issue 5-1-12: Serving cell threshold associated SSB
· 	Proposals
· Option 1 (Apple): 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.
· Recommended WF
· Discuss the option.

Sub topic 5-1 
	Company
	Comments

	Huawei
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
Fine with option1.
Issue 5-1-2: Whether to define requirements for scenario B-2
Support option 2.
From NCD-SSB configuration perspective, it is not possible to guarantee all neighbour cells send NCD-SSB on the same frequency location as NCD-SSB in serving cell. One typical scenario is that in a downtown cell, the majority users are PC3 terminals rather than RedCap UEs. The NCD-SSB configurations would be less. Then the scenario B-2 would happen if a RedCap UE moves to a downtown cell.
In addition, RAN2 reached the following agreement which implicitly admit the scenario where some neighbour cells do not send an SSB on UE’s NCD-SSB frequency.
	RAN2 #117e agreement
8. RAN2 confirms that it is up to network implementation, but it is expected that the network configures a MO on the NCD-SSB frequency if it wants the UE to use it only for serving cell measurements when some neighbor cells do not send an SSB on UE’s NCD-SSB frequency.



Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Support option 1, option 1b, option 1c and option 3. For option 1a, it depends on RAN2 IE definition of servingcellMO, if only one SSB is in servingcellMO, the reference SSB is also fixed, then option1a is fine.
The reasons of supporting option 1 are listed as below,
· Reference SSB to decide intra-frequency measurement is supposed to be fixed, and it is not expected to be changed with active BWP switching.
· If the serving cell reference SSB is dynamic changing, one target MO may be regarded as intra-frequency or inter-frequency measurement dynamically as well. As we know, the required sample numbers for intra-frequency and inter-frequency measurement are different (5 samples for intra-frequency and 8 samples for inter-frequency). The dynamic changes between intra-frequency and inter-frequency measurement would complicate UE implementation. Moreover the side condition for intra-frequency and inter-frequency measurement is different as well (-6dB for intra-frequency and -4dB for inter-frequency). In order to use the samples efficiently, the better way is to remain one MO measurement type unchanged (i.e., always intra-frequency or inter-frequency) rather than dynamic changing with BWP switching. To address this issue, fix the reference point of serving cell SSB is needed. We propose that the reference centre frequency of SSB of the serving cell is CD-SSB or a fixed NCD-SSB. 
Issue 5-1-4: Definition of SSB based intra-frequency measurement
Fine with option 1 and option 2 (these two options seem the same). The exact wording can be further polished.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
Support option 2 and option 2a. In essence, Option 2a is the same as option 2. 
It is possible for network to configure both CD-SSB and NCD-SSB MO. As in connected mode, measurement configuration is per frequency rather than per cell. 
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
Support option 2. However we think this issue has no impact on core part requirement for RedCap.
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Support option 1.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Agree with tentative agreement.
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Support option 2. There is no difference between CD-SSB based measurement and NCD-SSB based measurement.
Issue 5-1-10: Periodicity of NCD-SSB 
In our understanding, the periodicity of NCD-SSB herein refers to the SMTC periodicity of NCD-SSB rather than the periodicity of NCD-SSB we ever discussed before, as there are already have agreements in RAN1, RAN2 and RAN4 that the periodicity of NCD-SSB shall not be less than that of CD-SSB. 
If this issue is for SMTC periodicity of NCD-SSB, we support option 1 and option2. From measurement perspective, the SMTC periodicity is configured per frequency. NCD-SSB and CD-SSB are different frequency, therefore it is not required the SMTC periodicity on each frequency are the same. The SMTC periodicity of NCD-SSB is up to network configuration. In addition, the SMTC periodicity of NCD-SSB shall be not larger than 160ms from mobility performance point of view.
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Agree with option 1.
Issue 5-1-12: Serving cell threshold associated SSB
Using measurement results based on which SSB can be left it to UE implementation.

	Ericsson
	Issue 5-1-1
In RAN Plenary #94 meeting, it was agreed that UE can only use measurement by CD-SSB which is associated with SIB1 to access the network. If intra-frequency neighbour cell configures an NCD-SSB in the same frequency as CD-SSB for serving cell. When UE performs intra-frequency cell reselection in Idle mode and reselects to this neighbour cell, UE will measure the NCD-SSB, but UE can’t read SIB1 and successfully camping on the cell since no SIB1 is associated to NCD-SSB. Thus, neighbour cell configures NCD-SSB as the same CD-SSB frequency of serving cell is an invalid scenario.

Issue 5-1-2
Option 2 with conditions
As the comments from other company, we’re fine with Case B-2 if no additional requirements or minimum changes shall be introduced compared with other scenario.

Issue 5-1-3
Option 1 and 1c.
From our understanding, it’s better to use a semi-static solution to define the intra-frequency measurements for RedCap UE which is the same principle as non-RedCap UE in Rel-15.
If NW will only configure single SSB measurement in the servingCellMO, it can be used as the reference the same as non-RedCap UE. If NW will configure both NCD-SSB and CD-SSB measurement for serving cell, NW may further indicate which SSB is the reference SSB. The detail is up to RAN2 signalling design.
For option 2, it uses the SSB in RedCap active BWP to define the intra-freuquency measurements. However, RedCap UE is similar as non-RedCap UE which may not have SSB in active BWP(Although RAN4 precluded to define requirement for this scenario, actually both NW and UE may handle this scenario in real field.). More importantly, BWP switching is a L1 procedure which supports MAC or DCI-based solution. However, measurement is a L3 procedure. BWP switching happens much faster than L3 measurement. It’s unreasonable to require an L3 measurement procedure following a L1 procedure to change the reference frequency.

Issue 5-1-4
Option 2.
It depends on the discussion of 5-1-3. If NW indicates the reference SSB, it’s naturally to define intra-frequency based on this reference SSB which is semi-static configured.

Issue 5-1-5
We’re fine with option 3. 
The issue can be further discussed if RAN2 agreed the scenario.

Issue 5-1-6
We’re fine with option 5. 
The issue can be further discussed if RAN2 agreed the scenario.

Issue 5-1-7
Option 1.

Issue 5-1-8
Option 1.

Issue 5-1-9
We want to further check the possibility of a hybrid scenario if cell search based on CD-SSB and measurement based on NCD-SSB.

Issue 5-1-10
We’re fine with option 1 and 2, but we have concern on option 3.
RAN2 had already agreed the periodicity of NCD-SSB is same as periodicity of corresponding CD-SSB. Thus, it’s possible to configure different periodicity between NCD-SSB and CD-SSB.
We think it’s important to define requirement for this scenario.

Issue 5-1-11
We can compromise to not discuss it in RAN4.

Issue 5-1-12
We think this is a RAN2 issue and not discuss it in RAN4.

	ZTE
	Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Support option 1. Sub-options under Option 1 can be discussed during the 2nd round.
Issue 5-1-7
Option 1.
Issue 5-1-10
Support Option 1. Don’t understand why RAN4 needs to put restrictions on network implementations.

	MediaTek
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
It is not clear whether this issue add any value to the current agreementOption 1 is agreeable. 
Issue 5-1-2: Whether to define requirements for scenario B-2
NCD-SSB is needed in the separate RedCap BWP in order to be used for serving cell measurements and neighbouring cell measurements. Therefore, we support option 1.
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
In our view, the NW is already allowed to configure multiple MOs for CD-SSB and NCD-SSBs. Yet, the key point is not about the RRC configuration, but it is about the corresponding UE behaviour. Now, given that we agreed in RAN4 that all BWP have SSB, and the UE has one BWP to monitor at any point in time, hence, the UE always pick one MO for measurement according to its active DL BWP. Therefore, the reference SSB for intra-frequency measurements is the one in the active DL BWP. Thus, we support option 2.
Issue 5-1-4: Definition of SSB based intra-frequency measurement
To our understanding, for SSB based intra-frequency measurements the SSB has to be in the active BWP. Therefore, we support option 3.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
This issue should be precluded because it is not supported from RAN2. We Ssupport option 32.
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
We have an agreement to define requirements for serving cell measurements for BWP with SSB only, hence, this case of BWP without SSB can be ignoredThis issue should be precluded because it is not supported from RAN2. Support option 5. In our view, no more discussion needed.
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
We agree with recommended WF.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Support recommended WF by the moderator. 
Issue 5-1-9: Delay requirements for NCD-SSB based measurement
The motivation for option 1 is not clear to us. Also, to our understanding, no new requirements are needed and hence we support option 2.
Issue 5-1-10: Periodicity of NCD-SSB
The motivation for the NW to have different periodicities for NCD-SSB and CD-SSB is not clear to us, hence we support option 3. Besides, option 2 is agreeable too.
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting
The UE can not know if the measured SSB is an NCD-SSB or CD-SSB hence the UE can’t report the type to the NW. Thus, we support Option 1 is agreeable. 
Issue 5-1-12: Serving cell threshold associated SSB
We suggest the following change to clarify the meaning of the reference SSB: The serving cell thresholds of SIntraSearchP/SIntraSearchQ/SnonIntraSearchP/SnonIntraSearchQ for IDLE/Inactive mode and s-MeasureConfig for Connected mode should be checked based on the SSB used for serving cell measurements. 

	Xiaomi
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
Fine with option1.
Issue 5-1-2: Whether to define requirements for scenario B-2
Support option 2. It is up to network implementation to configure NCD-SSB for neighbour cells.
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Prefer Option 4. 
For the first bullet of option4, it is for the case that only one SSB is indicated in serving cell MO, we are fine to use the indicated SSB as reference SSB; For the second bullet of option4, based on RAN2’s progress in last meeting, we think there might exist the case both CD-SSB and NCD-SSB are configured for serving cell measurements, i.e. multiple serving cell MOs, and prefer to use the SSB in active BWP as reference SSB in such case.
For this issue, we think RAN2 progress is needed. Based on our understanding, RAN2 is considering change the serving Cell MO upon BWP switching. In this way, option 1a and 2 may be the same.
Issue 5-1-4: Definition of SSB based intra-frequency measurement
Support option 1.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
Support option 2. 
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
Support option 2.  
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Support option 1.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Agree with tentative agreement.
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Support option 2.  
Issue 5-1-10: Periodicity of NCD-SSB 
It was agreed in RAN2 that “The working assumption “The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB.” is confirmed”. We prefer Option 1 to follow NW configuration.
Also fine with option 3.
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Agree with option 1.
Issue 5-1-12: Serving cell threshold associated SSB
Prefer not to set such restriction.

	Apple
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
Fine with option 1.
Issue 5-1-2: Whether to define requirements for scenario B-2
Option 2, since RAN2 had following agreement in RAN2#117e:
RAN2 confirms that it is up to network implementation, but it is expected that the network configures a MO on the NCD-SSB frequency if it wants the UE to use it only for serving cell measurements when some neighbor cells do not send an SSB on UE’s NCD-SSB frequency.

Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Option 1a/1c. Our understanding is only one SSB would be in included in the servingcellMO but we are fine if companies would like to wait formal reply from RAN2.
The reason is: The serving cell MO (servingCellMO: This field is mandatory present for the SpCell if the UE has a measConfig, and it is optionally present, Need M, for SCells) is configured by network. RAN2 didn’t extend the serving cell MO to include both NCD-SSB and CD-SSB but only one SSB would be contained in the servingCellMO. The reference SSB used to determine the intra/inter-frequency should be the SSB in the servingCellMO. If use SSB inside active BWP as the reference SSB, the intra-frequency and inter-frequency measurement would dynamically change due to BWP switching and the definition would be invalid when active BWP has no SSB inside.  
Issue 5-1-4: Definition of SSB based intra-frequency measurement
Option 1 and 2, the reference SSB is based on issue 5-1-3.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
Option 3, because our current understanding is only one SSB could be configured in servingCellMO, so we don’t need to further discuss the case when both CD-SSB and NCD-SSB are configured for serving cell measurement, unless RAN2 confirms serving cell measurement could be configured on both CD-SSB and NCD-SSB in their reply LS.
But in case RAN2 allow such serving cell measurement on both CD-SSB and NCD-SSB, we think option 2 makes more sense.
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
Option 5, same comment as for issue 5-1-5. But in case RAN2 allow such serving cell measurement on both CD-SSB and NCD-SSB, we think option 2 makes more sense.
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Option 1.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Option 1 and recommended WF.
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Option 2, no difference between using CD-SSB and NCD-SSB for cell identification and measurement.
Issue 5-1-10: Periodicity of NCD-SSB 
Option 2 and 3. Option 3 is based on RAN2 agreement that:
· For connected mode operation NCD-SSB has the same properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) as the corresponding CD-SSB. FFS if an additional property needs to be specified.
· The network may provide absoluteFrequencySSB and ssb-periodicity explicitly for NCD-SSB, i.e., other properties such as PCI, ssb-PBCH-BlockPower, ssb-PositionsInBurst are configured with the same values from serving cell's CD-SSB. FFS for the time offset (feedback from RAN1 might also be received)
· The working assumption “The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB.” is confirmed.

Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Option 1
Issue 5-1-12: Serving cell threshold associated SSB
Option 1, the reference SSB is used by serving cell measurement and used to determine intra-frequency and inter-frequency measurement, otherwise it may cause RF switching when UE needs to check those threshold on different SSBs from the reference SSB.


	Nokia
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
We are fine with the proposal to preclude this scenario.
Issue 5-1-2: Whether to define requirements for scenario B-2
Yes, we should define requirements for this scenario, but in case issue 5-1-1 option 1 is agreed, the description of scenario B-2 might be changed to: Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB
In our view, the CD-SSB of the configured neighbour cell needs to be measured, as there is no NCD-SSB available in the active BWP. To do this, the UE needs to retune to CD-SSB and request a measurement gap from serving cell, which may cause serving cell data transfer interruption. Thus, the impact to RRM requirements from scenario B-2 refers to the restricted scheduling availability when measuring each configured neighbour cell without NCD-SSB on the same frequency location using measurement gap(s).
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
We can compromise to option 1 if only one SSB is configured in the serving cell measurement object. In this case, in our view, the network would be indicating the reference SSB by configuring it in the serving cell MO. So there is no need for new signaling.
Whether multiple SSBs can be configured in the serving cell MO, is still up to the RAN2 LS reply. 
Issue 5-1-4: Definition of SSB based intra-frequency measurement
We prefer Option 1, but it depends on how the reference SSB will be defined. 
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
We think that this depends on the RAN2 LS response. But if RAN2 allows this, we support Option 2. 
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported
We agree with Option 4, that this is an invalid scenario considering the agreements in the last RAN4 meeting. 
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Option 1.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Option 2a
Issue 5-1-10: Periodicity of NCD-SSB 
We support Option 2. It is up to network configuration, but it should not be greater than 160 ms. In general we agree with Huawei’s comments.
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Agree with Option 1.
Issue 5-1-12: Serving cell threshold associated SSB
We are ok with option 1.

	CMCC
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB

Issue 5-1-2: Whether to define requirements for scenario B-2
Option 2. In our contribution, we explained why scenario B-2 should be supported. We believe that this is no additional requirements required. Some specification clarification may be needed. It is also OK for us to not discuss the scenarios and focus on necessary requirements. 
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Option 1 and Option 3. The key point is that reference SSB should be fixed, instead of changing with active BWP. We are OK with option 1. However, option 1 requires RAN2 changes and we are not sure that whether it can be conmpleted in this meeting. Option 3 does not impact RAN2. 
Issue 5-1-4: Definition of SSB based intra-frequency measurement
Option 1. Not much difference between these options. Option 1 is more general.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
Option 2. 
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
Option 2
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Option 1
Issue 5-1-8: Neighbour cell’s NCD-SSB information
This has already been agreed in previous meeting. OK with tentative agreement.
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Option 2. RAN4 RRM requirements do not differentiate CD-SSB and NCD-SSB.
Issue 5-1-10: Periodicity of NCD-SSB 
Option 1 and option 2. We had discussed this issue before, it was not agreed to restrict the same periodicity of NCD-SSB. 
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Option 1
Issue 5-1-12: Serving cell threshold associated SSB
OK with option 1

	Qualcomm
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
Fine with option 1. 
Issue 5-1-2: Whether to define requirements for scenario B-2
While it may be up to the network to configure NCD-SSB for each cell independently, we can preclude the scenario B-2 from RAN4 discussion.
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Agree with MTK. Since RAN4 is not defining any requirements for the optional FG 6-1a, we can assume that either CD-SSB or NCD-SSB will be present in the active BWP. So it makes sense to use that SSB as a reference SSB to decide measurement types. Support Option 2.
Issue 5-1-4: Definition of SSB based intra-frequency measurement
Based on our understanding on the previous issue, we support option 3.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
We support option 3. We do not see a need to configure both CD-SSB and NCD-SSB for serving cell measurements. RAN4 should not discuss this unless RAN2 confirms the feasibility of this scenario.
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
Support option 5. Same comment as above
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Agree with Option 1.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Agree with tentative agreement.
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Support option 2. No new requirements are needed.
Issue 5-1-10: Periodicity of NCD-SSB 
Agree with option 2 and 3
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Agree with option 1.
Issue 5-1-12: Serving cell threshold associated SSB
Fine with MTK’s suggestion


	vivo
	Issue 5-1-1
Support option 1. We also share similar view as Ericsson on idle mode cell reselection.
Issue 5-1-2
 Support option 1a. In our understanding, option 1a is similar to option 2 if no additional requirements specific to scenario B-2 is defined.Issue 5-1-3
We agreed in the last meeting that the scenarios supported for RedCap is there is always an SSB in the active BWP. It is not so reasonable that serving cell measurements are performed outside active BWP when there is SSB available within the active BWP. 
If serving cell measurement is based on SSB within active BWP, then the serving cell measurement can always be conducted without measurement gap. It is optimal from system performance perspective and UE power saving perspective. Especially when UE is required to perform serving cell measurement only when UE is in good conditions.
Regarding the concern on measurement type change, e.g., a measurement on a frequency layer is changed from intra-frequency to inter-frequency if BWP switches, there should be no critical issue. The UE implementation complexity may be increased. However, the benefit of UE power saving, system performance improvement and mobility performance improvement are far more than the marginal complexity increase.
Therefore, we support option 2.
Issue 5-1-4
We support option 3.  Since there is always an SSB available within active BWP, the serving cell measurements should be based on the SSB within active BWP.  The intra-frequency measurement should be based on SSB on which serving cell measurement is conducted.
Issue 5-1-5
We support option 2. UE is not required to measure serving cell on multiple SSBs.
Issue 5-1-6
Option 4/4a. It is not a valid scenario to consider.
Issue 5-1-7
We support the recommended WF.
Issue 5-1-8
We support the recommended WF.
Issue 5-1-9
We support option 2.
Issue 5-1-10
Option 2 is supported for maximum configurable periodicity of NCD-SSB.
We also support option 3 for how periodicity of NCD-SSB is configured with regard to that of CD-SSB. 
Issue 5-1-11
Support option 1.
Issue 5-1-12
In Rel-17, NCD-SSB is not used in IDLE/Inactive state. So, we don’t think the discussion should include thresholds for cell reselection.
For Connected state, the threshold should be compared to SSB on which serving cell measurement is performed, i.e., the SSB within active BWP.

	OPPO
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
Fine with option1.
Issue 5-1-2: Whether to define requirements for scenario B-2
Support option 1a. It is up to network implementation but no requirements for UE.
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Support option 2. Either CD-SSB or NCD-SSB will be present in the active BWP. We prefer to use the SSB in active BWP as reference SSB, considering RAN2 may decide to change the serving Cell MO upon BWP switching. 
Issue 5-1-4: Definition of SSB based intra-frequency measurement
We can support option 3, to align with our understanding in issue 5-1-3.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
OK with option 3. 
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
OK with option 5. 
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Support option 1.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Agree with tentative agreement.
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Support option 2.  
Issue 5-1-10: Periodicity of NCD-SSB 
Fine with option 2 and  3.
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Agree with option 1.
Issue 5-1-12: Serving cell threshold associated SSB
OK with option 1 with the clarification that the reference SSB is used by serving cell measurement.

	CATT
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
Fine with option1.
Issue 5-1-2: Whether to define requirements for scenario B-2
Prefer option 2.
We believe that in practical network deployment, the NCD-SSB in neighbour is possibly not in the UE’s NCD-SSB frequency in serving cell. For case B-2, companies that do not support need to provide more reasons for explicitly excluding the scenario, such as: which new requirements or changes comparing to Case A and Case B-1 requirements need to be additionally introduced.
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
In our opinion, option 1, option 1a, option 1b and option 1c are fine. And we provide option 1d as the combination of option 1a, option 1b:
Option 1d (CATT):
· If only one SSB is configured for serving cell measurements, either CD-SSB or NCD-SSB, this SSB is used as reference SSB for the definition of intra-frequency measurements. 
· If both NCD-SSB and CD-SSB are configured for serving cell measurements, the reference SSB depends on whether the NW has an indication.
· If the NW indicates NCD-SSB for measurement, then NCD-SSB is used as reference. 
· Otherwise, CD-SSB is used as reference.
For option 5, since the Case C scenario (Serving cell active BWP without SSB) has not been considered temporarily, it means that there will always be SSB in the active BWP of the serving cell, so 'there is no SSB is in active BWP' is invalid.
Issue 5-1-4: Definition of SSB based intra-frequency measurement
What the different between option 1 and option 3? If there is no different, both option 1 and option 3 are all fine with us.
Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
Support option 2 and option 3.
Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
Support option 4.
For option 5, even RAN2 confirms the feasibility of such case in their reply LS, we also consider there is no need to discuss the case.
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Support option 1.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Agree with the Recommended WF.
Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Support option 2.  
Issue 5-1-10: Periodicity of NCD-SSB 
Support option 2.  
Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
Support option 1.




Sub-topic 5-2 CSSF, gap related issues
Issue 5-2-1: Inter-frequency without gap with capability
Moderator’s note: To avoid the misunderstanding on the discussion about inter-frequency without gap, it’s important to clarify the scenarios firstly. To facilitate the discussion, the scenarios and figure in tdoc R4-2208980 are reused.
· Case 1: If the intra-frequency measurement definition is based on fixed centre frequency of reference SSB where the reference SSB is indicated as NCD-SSB, MO#1 is an inter-frequency layer which is not overlapping with the serving cell’s SSB. MO#1 falls into UE active BWP.
[image: ]

· Proposals
· Option 1 (Xiaomi, vivo, OPPO, ZTE, MTK, Apple):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
· Option 2 (CMCC): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when defining RedCap RRM requirements.
· Option 3 (E///): RAN4 to not discuss the ‘Inter-frequency without gap’ measurement capability in Rel-17.
· Recommended WF
· Given that topic has been discussed several meetings without progress and taking into account the company views and fact that this is the last meeting, option 1 will be agreed if no consensus reached in the 1st round. 
· Following agreement was reached on GTW on 2022-05-12:
	· Agreement: Resue the existing ‘inter-frequency without MG’ capability signaling for redcap UE, and further discuss how to specify the requirements for UE supporting redcap and signaling of inter-frequency without MG in the future.


· 

Issue 5-2-2: Inter-frequency without gap without capability
Moderator’s note: To avoid the misunderstanding on the discussion about inter-frequency without gap, it’s important to clarify the scenarios firstly. To facilitate the discussion, the scenarios and figure in tdoc R4-2208980 are reused.
· Case 2: If the intra-frequency measurement definition is based on fixed centre frequency of reference SSB where the reference SSB is indicated as NCD-SSB, MO#2 is an inter-frequency measurement. The SSB in MO#2 is overlapping with CD-SSB in serving cell and falls in UE active BWP. 
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· Proposals:
· Option 1 (HW): MO#2 is expected to be measured without gap without capability.
· Recommended WF
· Moderator understands that this issue is pending on the conclusion of issue 5-1-3, 5-1-4. However, as this is the last Rel-17 core meeting, please provide your view, instead of just saying “Wait for the conclusions of Issue 5-1-3” or ”Wait for RAN2’s feedback”. Commenting in this Issue does not mean you agree with option 1 in issue 5-1-3.


Issue 5-2-3: Assumption on searcher 
· Proposals
· Option 1 (HW):	 For RedCap UE, one searcher shall be shared with all frequency layers which are measured without gap.
· Option 2 (OPPO, ZTE, MTK, Apple, E///): 
· The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17. 
· Recommended WF
Further discussion based on the conclusion of issue 5-2-1 and 5-2-2.  
Issue 5-2-4: CSSF outside gap
· Proposals
· Option 1 (Xiaomi, vivo, OPPO, ZTE, MTK, Apple): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 2 (CMCC): 
· CSSFoutside_gap,i =1, if only one MO is configured to be measured outside of MG for RedCap. The MO can be either intra-frequency MO without gap or inter-frequency MO without gap,
· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG.
· Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG
· Recommended WF
· Given that topic has been discussed several meetings without progress and taking into account the company views and fact that this is the last meeting, option 1 will be agreed if no consensus reached in the 1st round. 


Issue 5-2-5: Whether to support for per-FR/per-UE gap
· Proposals
· Option 1 (OPPO):	 If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfigdf) depends on UE capability.
· Option 2 (MTK): If MG is needed, both per-UE gap and per-FR gap can be supported, but UE behavior is same as per-UE gap. 
· Recommended WF
· Discuss the options.  

Sub topic 5-2 
	Company
	Comments

	Huawei
	Issue 5-2-1: Inter-frequency without gap with capability
Prefer option 1, as there is only one searcher for redcap UE. It would complicate UE implementation to support serving cell data reception and inter-frequency measurement in parallel.
Issue 5-2-2: Inter-frequency without gap without capability
Support option 1. For case 2, RedCap UE shall support to perform inter-frequency measurement without gap, otherwise the gain of introducing NCD-SSB is vanished.
Issue 5-2-3: Assumption on searcher 
Depends on the conclusion of issue 5-2-1 and 5-2-2. 
Option 1 and option 2 are not conflict each other. Option 1 would like to point that only one searcher for Redcap UE.
Issue 5-2-4: CSSF outside gap
Depends on the conclusion of issue 5-2-1 and 5-2-2. 

	Ericsson
	Issue 5-2-1
Option 1 or 3.
From our understanding, ‘inter-frequency wo gap’ is an enhanced capability for non-RedCap UE which was introduced in Rel-16. Thus, it’s hard to ask a low cost RedCap UE to support it in the 1st release.

Issue 5-2-2
Option 1.
We think this is an important clarification. 
MO#2 configured by NW is within the active BWP and the center frequency is the same as the SSB for serving cell. We think UE should perform measurement for this MO without gap regardless of it called as an intra-frequency or inter-frequency.

Issue 5-2-3
Based on the issue 5-2-2.
We think the valid proposal is the searcher should be shared with the frequency layer measured within active BWP without gap regardless of it should be called as intra-frequency wo gap or inter-frequency wo gap.

Issue 5-2-4
Option 1.
Issue 5-2-5
Option 1.
When RedCap UE supports per-FR gap, a valid scenario is the serving cell is FR1 but the MO is FR2.

	ZTE
	Issue 5-2-1: Inter-frequency without gap with capability
Option 1 or Option 3 is fine.
Issue 5-2-3
Option 2. Single searcher cannot be shared (otherwise the definition of “single” is quite useless).
Issue 5-2-4
Option 1.

	MediaTek
	Issue 5-2-1: Inter-frequency without gap with capability
We support option 1: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Issue 5-2-2: Inter-frequency without gap without capability
To our understanding, the comment from the proponent company: ‘The SSB in MO#2 is overlapping with CD-SSB in serving cell and falls in UE active BWP’ is referring to intra-frequency measurement. Therefore, there is no need to define inter-frequency measurement without gap.  
Issue 5-2-3: Assumption on searcher
We support option 2.
Issue 5-2-4: CSSF outside gap
We support option 1.
Issue 5-2-5: Whether to support for per-FR/per-UE gap
We support option 2. 
In our understanding, there is no difference in the UE behaviour whether it is configured with per-UE gap or per-FR gap, hence, there is no need to write requirements for per-FR gap because the gap requirements will apply to both per-FR and per-UE.  

	Xiaomi
	Issue 5-2-1: Inter-frequency without gap with capability
Prefer option 1
Issue 5-2-2: Inter-frequency without gap without capability
Such case may only exist when the reference SSB is fixed in our understanding. 
We are fine with option 1 in principle. But if RAN4 agreed to define the Inter-frequency measurement without gap without capability as option 1, do we need to further discuss the definition of intra-f measurement with gap case? 
Issue 5-2-3: Assumption on searcher 
Depends on the conclusion of Issue 5-2-2. 
Issue 5-2-4: CSSF outside gap
Depends on the conclusion of Issue 5-2-2. 

	Apple
	Issue 5-2-1: Inter-frequency without gap with capability
Option 1. Since inter-frequency without gap (when inter-frequency SSB is inside active BWP) is a R16 introduced feature, we propose to not consider it in RedCap for now. Moreover, RedCap UE in FR1 only has 20MHz BW, it would be less possible to contain other inter-frequency SSB in its active BWP compared with legacy UEs.
Issue 5-2-2: Inter-frequency without gap without capability
Option 1 or we always assume inter-frequency is with MG like in R15.
Issue 5-2-3: Assumption on searcher 
Option 2. Up to conclusion from issue 5-2-1 and issue 5-2-2.
Based on the example in issue 5-2-2, only one frequency layer on MO#2 could be assumed as inter-frequency without MG, but the frequency layer on MO#1 shall follow the issue 5-2-1 conclusion (MG is needed), and therefore our understanding is searcher is used by one frequency layer.   
Issue 5-2-4: CSSF outside gap
Option 1. Up to conclusion from issue 5-2-1 and issue 5-2-2.
Issue 5-2-5: Whether to support for per-FR/per-UE gap
Option 2. RedCap UE cannot support two parallel carriers, e.g., one carrier in FR1 for data reception and the other carrier in FR2 for measurement.

	Nokia
	Issue 5-2-1: Inter-frequency without gap with capability
We support option 1.
Issue 5-2-2: Inter-frequency without gap without capability
We agree option 1. 
Issue 5-2-3: Assumption on searcher 
We support option 2.
Issue 5-2-4: CSSF outside gap
We support option 1.
Issue 5-2-5: Whether to support for per-FR/per-UE gap
We support option 1.

	CMCC
	Issue 5-2-1: Inter-frequency without gap with capability
We explained the scenarios for inter-frequency without gap. Please see the figures below. In the following case, MO2 is inter-frequency measurement since the reference SSB is NCD-SSB1. However, gap is no needed since this is within the active BWP. If gap is required in this case, measurement performance for RedCap will be degraded. We would like to see the technical comments why inter without gap cannot be supported instead of just saying “NO”. Since the requirements of intra-frequency will be applied to inter without gap, there is not much workload to support this feature.
We do not agree with moderator’s recommended WF “Option 1 will be agreed if no consensus reached in the 1st round”. We recommend to discuss this issue in GTW session.
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Issue 5-2-2: Inter-frequency without gap without capability
In legacy inter-without gap, both MO1 and MO2 in following feature considered as supported. From UE implementation pespective, MO2 does not require seacher sharing between MO2 and serving cell, while MO1 requires seacher sharing. We consider both the inter without gap for MO1 and MO2 should be supported for RedCap. But we also agrees that for measurement of MO2 in this case, no capability is required. 
[image: ]
Issue 5-2-3: Assumption on searcher 
Option 1
Issue 5-2-4: CSSF outside gap
Option 1.

	Qualcomm
	Issue 5-2-1: Inter-frequency without gap with capability
Support option 1
Issue 5-2-2: Inter-frequency without gap without capability
Our understanding is that the SSB in the active BWP is the reference SSB. With that, this is an intra-frequency case and MG is not needed. 

	vivo
	Issue 5-2-1
Option 1 
Issue 5-2-2
Option 1 is fine.
Issue 5-2-3
OK with the recommended WF.
Issue 5-2-4
Option 1 and ok with the recommended WF. 
Issue 5-2-5


	OPPO
	Issue 5-2-1: Inter-frequency without gap with capability
Support option 1
Issue 5-2-2: Inter-frequency without gap without capability
Option 1 is fine.
Issue 5-2-3: Assumption on searcher
Support Option 2.
Issue 5-2-4: CSSF outside gap
Support option 1.
Issue 5-2-5: Whether to support for per-FR/per-UE gap
Support option 1. In the case of serving cell in FR1 and MO in FR2, UE behaviour can be different for with or without the capability of per-FR gap. Besides, if redcap UE is only assumed with 1 RF chain on, the support of per-FR gap seems not much benefit.



Sub-topic 5-3 PSS/SSS detection with 1 Rx
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
Background: It was agreed to increase the number of attempts for PSS/SSS detection for 1 Rx RedCap UE in FR1, see R4-2202670. Under this issue it is discussed how much (nr of attempts) to relax.
· Proposals
· Option 1 (Apple): By 2 SMTC window as follows:
· non-DRX delay requirement: max( 600ms, ceil( 7 x Kp) x SMTC period ) x CSSFintra
· Option 2 (vivo, OPPO, HW, Nokia, MTK, E///): 1 sample
· Option 3 (QC): By 3 samples to a total of 8 samples
· (2 for AGC and 6 samples for detection)
· Recommended WF
· Given that topic has been discussed for last several meetings and taking into account the fact that this is the last meeting, can companies compromise to option 2 which has the majority support?

· Since it is the last meeting and this issue belongs to the core part, companies are encouraged to compromise to option 1 which is a middleground between option 2 and 3. Can companies confirm if this WF is acceptable?

Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 
· Proposals
· Option 1 (vivo, HW, Nokia, Apple, E///): No 
· Option 2 (MTK, QC): Yes for FR1
· Option 2a (MTK): Extend the lower bound from 600ms to 760 ms (extension by 160 ms)
· Option 2b (QC): Extend the lower bound from 600ms to 960 ms 
Recommended WF
· Discuss the options. 
· Given that topic has been discussed previously and taking into account the fact that this is the last meeting, if no consensus is reached in the 1st round, then extension to lower bound will not be considered in Rel-17 for RedCap. 

Sub topic 5-3
	Company
	Comments

	Huawei
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
Support option 2 based on our simulation results.
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 
Support option 1. The current lower bound is 600ms which has sufficient margin. 

	Ericsson
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
We support option 2 which also has the majority view. 
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 
We support option 1, i.e. to not extend the lower bound of the PSS/SSS detection delay.

	MediaTek
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
We support option 2, which is based on the majority of companies simulation performance. 
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2
Support recommended WF. Yet, we can support option 2a if other companies support that too. 

	Apple
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
Option 1 based on our simulation and also can accept option 3.
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 
We support option 1. But if majority companies agree to consider duty cycle, we are open to discuss option 2, and the extension shall be based on conclusion from issue 5-3-1.

	Nokia
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
Option 1, according to our simulation results
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 
Option 1, according to our simulation results.

	Qualcomm
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
We support option 3. As mentioned in our paper, an extended cell detection period would allow the UE to save power by using certain duty cycle during the detection.
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2
Support option 2b. As a compromise we can accept relaxations either in terms of number of samples (Issue 5-3-1) or on the lower bound. 

	vivo
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
Support option 2 
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 
Support option 1

	OPPO
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
support option 2. 
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2
Support recommended WF 

	Qualcomm
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1
For the sake of progress, we can compromise to Option 1.
Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2
If we agree on Option 1 from the above issue, suggest scaling the lower bound accordingly.
· Option 2c (Compromise): Extend the lower bound from 600ms to 900 ms 




Sub-topic 5-4 Time index detection with 1 Rx

Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
Background: At last meeting it was agreed to extend time index delay in FR1. 
· Proposals
· Option 1 (E///): by 1 sample compared to legacy requirements
· Option 2 (vivo, Nokia, Apple): by 2 samples/SMTC, i.e. total 5 samples.
· Option 3 (vivo, HW, QC): by 3 samples/SMTC, i.e. total 6 samples.
· Recommended WF
· Given that topic has been discussed previously and taking into account the fact that this is the last meeting, can companies compromise to option 2?

· Since it is the last meeting and this issue belongs to the core part, companies are encouraged to compromise to option 2 which is a middleground between option 1 and 3. Can companies confirm if this WF is acceptable?


Issue 5-4-2: Extension of lower bound in time index detection delay with DRX 
Background: at last meeting, following agreement was reached:
	The lower bound in the time index detection delay is extended as follows:
· non-DRX delay requirement: max(160ms, ceil( 4 x Kp ) x SMTC period)x CSSFintra



· Proposals
· Option 1 (MTK): RAN4 shall clarify if the lower bound extension (as agreed at last meeting see the background) applies to the cases with DRX too.
· Recommended WF
· Discuss the option. 

Sub topic 5-4 
	Company
	Comments

	Huawei
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
Support option 3 based on our simulation results.
Issue 5-4-2: Extension of lower bound in time index detection delay with DRX 
It shall be extended as the sample number increases.

	Ericsson
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
Although we proposed option 1, we can also compromise to option 2 and progress the work. 
Issue 5-4-2: Extension of lower bound in time index detection delay with DRX 
Since non-DRX delay requirement was extended, then the DRX requirement needs to be extended to be aligned following the similar alignment as in legacy requirements. 


	MediaTek
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
Recommended WF is fine to us, i.e. support option 2.
Issue 5-4-2: Extension of lower bound in time index detection delay with DRX
In our view, the lower bound extension should apply for the all table, i.e. non-DRX and with DRX. Yet, the intention of the example provided in the agreement from the previous meeting is not clear, hence we want to check the views from other companies.

	Apple
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
Option 2 based on our simulation.
Issue 5-4-2: Extension of lower bound in time index detection delay with DRX 
Agree that the lower bound shall also be extended for DRX case.

	Nokia
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
We agree with the recommended WF.
Issue 5-4-2: Extension of lower bound in time index detection delay with DRX 
We agree with Huawei’s and Ericsson’s comments. 

	Qualcomm
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
We support option 3 based on our simulation results.

	vivo
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
Ok with option 2 and 3.
Issue 5-4-2: Extension of lower bound in time index detection delay with DRX 
Ok with extension on DRX case. 

	Qualcomm
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)
We still support option 3 based on our simulation results. Minimum 6 samples are needed for PBCH-DMRS detection at -6db



Sub-topic 5-5 SSB based L3 measurement with 1 Rx
Sub-topic description 
All simulation results show that measurement performance is impacted with 1 Rx compared to 2 Rx. Discuss how to define the 1 Rx requirements. 


Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
· Proposals
· Option 1 (vivo, OPPO, E///): Not extended. 
· Option 2 (MTK): Only lower bound is extended while keeping the same number of samples.
· Option 2a(Apple): Lower bound extended to 400 ms as follows: 
· max(400ms, ceil( 5 x Kp) x SMTC period) x CSSFintra
· Recommended WF
· Discuss the options. 
· Given that topic has been discussed previously and taking into account the fact that this is the last meeting, if no consensus is reached in the 1st round, then extension to lower bound will not be considered in Rel-17 for RedCap. 


Issue 5-5-2: Relaxation of accuracy levels for FR1
· Proposals
· Option 1 (vivo, HW, MTK, Apple, E///): 
· Absolute accuracy by 1 dB compared to legacy requirements
· Relative accuracy by 1 dB compared to legacy requirements
· Option 2 (Nokia): Relax by 0.5 dB
· Option 2a (QC): Relax by 0.5 dB if based on AWGN channel.
· Option 3 (QC): by 1.5 dB if based on fading channel.

· Recommended WF
Moderator: Note that the RAN4 measurement accuracy requirements is generic, it should be applicable regardless of fading channel or static channel condition.  Thus can companies compromise to option 1?


Sub topic 5-5 
	Company
	Comments

	Huawei
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
Issue 5-5-2: Relaxation of accuracy levels for FR1
Support option 1 based on our simulation results.

	Ericsson
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1

We support option 1. 
Issue 5-5-2: Relaxation of accuracy levels for FR1
Recommended WF is fine. 

	MediaTek
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
We support option 2a.
Issue 5-5-2: Relaxation of accuracy levels for FR1
We support option 1.

	Apple
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
Support option 2a. The relaxed duty cycle should be considered for RedCap UE measurement, like LTE cat-1bis.
Issue 5-5-2: Relaxation of accuracy levels for FR1
Option 1 based on our simulation. 

	Nokia
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
We support Option 1.
Issue 5-5-2: Relaxation of accuracy levels for FR1
We can compromise to Option 1.

	Qualcomm
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
We are fine with option 2a.
Issue 5-5-2: Relaxation of accuracy levels for FR1
We support Option 3 and Option 2a.

	vivo
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
OK with option 1. 
Issue 5-5-2: Relaxation of accuracy levels for FR1
OK with option 1. 




Sub-topic 5-6 Measurement conditions for HD-FDD UE

Issue 5-6-1: Scheduling availability for HD-FDD UE in CONNECTED mode
Proposals
· Option 1 (HW, MTK, E///): Not needed. 
· Recommended WF
No discussions needed.


Sub topic 5-6 
	Company
	Comments

	Huawei
	Support option1.

	Ericsson
	Option 1.

	MediaTek
	Issue 5-6-1: Scheduling availability for HD-FDD UE in CONNECTED mode
Support recommended WF.

	Apple
	Option 1.

	Nokia
	Option 1



Sub-topic 5-7 CGI reading 
Issue 5-7-1: SIB1 decoding delay for CGI reading
· Proposals
· Option 1 (E///): 	10 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
· Option 2 (HW): 	12 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
· 
· Recommended WF
· Discuss possible compromise options.
· Following agreement was reached on GTW on 2022-05-12:
	· Agreement: 12 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.



Issue 5-7-2: Assistance information for CGI reading
· Proposals
· Option 1 (E///): 	If indicated by network, UE will further report the NCD-SSB information (such as SSB-frequency, SCS etc.) together with global cell ID when UE reporting the CGI.
· Option 2 (MTK): depends on RAN2 conclusion.
· Recommended WF
· Discuss the options.

Sub topic 5-7 
	Company
	Comments

	Huawei
	Issue 5-7-1: SIB1 decoding delay for CGI reading
To proceed, we can compromise to option 1.
Issue 5-7-2: Assistance information for CGI reading
Has the same understanding as option 2. It is in RAN2 scope.

	Ericsson
	Issue 5-7-1
Option 1 which is already a compromise proposal compared 6 samples in last meeting.
Issue 5-7-2
We’re fine to not discuss it in RAN4.

	MediaTek
	Issue 5-7-1: SIB1 decoding delay for CGI reading
We support option 2.
Issue 5-7-2: Assistance information for CGI reading
This issue should be left to RAN2. We support option 2.

	Apple
	Issue 5-7-1: SIB1 decoding delay for CGI reading
Option 2.
Issue 5-7-2: Assistance information for CGI reading
Option 2.

	Nokia
	Issue 5-7-2: Assistance information for CGI reading
Option 2.


Sub-topic 5-8 RAN1 LS on operation with/without SSB
[bookmark: _Hlk102059105]Issue 5-8-1: RAN1 LS on operation with/without SSB

· Proposals
· Option 1 (E///, vivo, MTK): No need to discuss RRM requirements for optional feature group (FG 6-1a) to support operation without SSB in RRC-configured active BWP for Rel-17 RedCap.
· Option 1a (MTK): 
· RAN4 shall inform RAN1 on the agreed measurement scenarios where UE’s active BWP always contains NCD-SSB and CD-SSB.
· RAN4 shall not define requirements for CSI-RS based RRM (L3 measurements) and hence no requirements to support FG 1-4 and FG 1-5 for RedCap rel-17.
· Option 2 (): 
· Option 2a (QC):	
· RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP etc. based on SSB outside the RRC configured active BWP, as an optional capability for Redcap UEs supporting FG 6-1a, that indicate the optional ‘Not need NCD-SSB’ capability.
· The L1 and L3 measurement gaps must have sufficient separation in time to allow UE preparation time for gap-based measurements.
· The L1 and L3 measurement gaps must have sufficient separation in time to allow UE preparation time for gap-based measurements.
· Option 2b (vivo, OPPO, MTK, E///):	
· Do not introduce L1 measurement gaps for acquiring SSB outside active BWP.

· Recommended WF
Moderator comment: Given that this is the last meeting to complete the core-part of the WI, RAN4 shall therefore focus on resolving the issues agreed in the exception request (RP-220965) in RAN plenary in this meeting. Thus no discussions needed on this LS.  




CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2209040
(Nokia, Nokia Shanghai Bell)
	Title: Draft CR to TS 38.133 Measurement procedures for RedCap

	
	Ericsson: Changes are fine.

	
	

	R4-2209771
(MediaTek inc.)
	Title: DraftCR on reduced capability Ues for general measurements and intra-frequency

	
	Ericsson: Changes depend on the other issues being discussed in topic 5.

	
	

	R4-2209772
(MediaTek inc.)
	Title: DraftCR on reduced capability Ues for inter-frequency and inter-RAT measurements

	
	Ericsson: Changes depend on the other issues being discussed in topic 5.

	
	

	R4-2209445
(Ericsson)
	Title: draftCR on inter-RAT NR measurement for RedCap

	
	Nokia: the time period for time index detection is still being discussed.

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#5-1
	Issue 5-1-1: Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB
Candidate options:
· Option 1 (E///, HW, MTK, Xiaomi, Apple, Nokia, QC, vivo, OPPO, CATT): Preclude the scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB.
Tentative agreement:
RAN4 to preclude following scenario in Rel-17 RedCap: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB.
Issue 5-1-2: Whether to define requirements for scenario B-2
Background:
	Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB



Candidate options:
· Option 1 (QC, MTK): Preclude the scenario B-2: some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB
· Option 1a (vivo, OPPO): Up to NW implementation, no requirements are specified. 
· Option 2 (Nokia, CATT, CMCC, Apple, Xiaomi, HW): Scenario B-2 is supported.
· Option 2a (Ericsson): Case B-2 is supported if no additional requirements or minimum changes shall be introduced compared with other scenario.
Recommendations for 2nd round:
Check if companies can compromise to option 2/2a. 
Issue 5-1-3: Reference SSB to decide measurement type (intra- or inter-frequency)
Following agreement was reached on GTW on 2022-05-12:
	Agreement: Depending on RAN2 design
· If only one SSB is indicated in serving cell MO, either CD-SSB or NCD-SSB, this SSB is used as reference SSB for the definition of intra-frequency measurements. 
· If both NCD-SSB and CD-SSB are configured in the serving cell MO(s), which depends on RAN2 design, FFS on how UE to determine reference SSB for definition of intra-frequency measurements.
Agreement:
· FFS on whether UE needs measure one SSB or multiple SSBs configured in the serving cell MO(s)



Recommendations for 2nd round:
Discuss whether FFS under sub issue 5-1-5 and 5-1-6:
Issue 5-1-4: Definition of SSB based intra-frequency measurement
Candidate options:
· Option 1: 
· Centre frequency of the reference SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
· Option 2:
· Centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same, where reference SSB of serving cell is CD-SSB or a fixed NCD-SSB.
· Option 2a:
· If NW configures NCD-SSB of the serving cell indicated for measurement, the center frequency of the NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same. 
· Otherwise, the center frequency of the CD-SSB of the serving cell indicated for measurement and the center frequency of the target SSB of the neighbour cell indicated for measurement are the same.
· The subcarrier spacing of the two SSBs are also the same.

· Option 3: 
· Center frequency of CD-SSB or NCD-SSB of the serving cell within active BWP and the centre frequency of the target SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.

Recommendations for 2nd round:
Based on the GTW agreement in issue 5-1-3, companies are to provide updated view on the candidate options.

Issue 5-1-5: When both CD-SSB and NCD-SSB are configured for serving cell measurements
When both CD-SSB and NCD-SSB serving cell measurement are configured and one of SSBs within active BWP:

Candidate options:
· Option 1 (E///):	 UE can perform serving cell measurements based on SSB within active BWP provided that
· the difference of center frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2
· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB
· the periodicity of NCD-SSB and CD-SSB is the same.
Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.
· Option 2 (CATT, CMCC, HW, MTK, vivo, Xiaomi, Nokia, CMCC, CATT): UE should perform serving cell measurements based on SSB with active BWP.
· Option 2a (HW): Whether to measure on SSB outside active BWP is up to UE implementation.
· Option 3 (Apple, E///, QC, OPPO, CATT, MTK): 
· No need to discuss the case when both CD-SSB and NCD-SSB are configured for serving cell measurement in RAN4, unless RAN2 confirms the feasibility of such case in their reply LS.
Recommendations for 2nd round:
More discussions needed.

Issue 5-1-6: When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)
When both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG:
Candidate options:

· Option 1 (E///):
When both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG, UE should at least perform the measurement based on indicated intra-frequency provided that
· the difference of centre frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2
· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB
· the periodicity of NCD-SSB and CD-SSB is the same.
Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.

· Option 2 (CMCC, HW, Xiaomi):  UE could choose to perform CD-SSB only if both NCD-SSB and CD-SSB measurements need gap.
· Option 3 (ZTE): UE shall follow the NW’s configuration.
· Option 5 (Apple, OPPO, QC, MTK, E///): No need to discuss the case when both CD-SSB and NCD-SSB are configured for serving cell measurement in RAN4, unless RAN2 confirms the feasibility of such case in their reply LS.

Recommendations for 2nd round:
Check if option 5 can be agreed. 
Issue 5-1-7: When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Tentative agreement:
When both CD-SSB and NCD-SSB neighbour cell measurement are configured:
· UE should follow NW’s configuration to perform measurements on both SSBs.
Issue 5-1-8: Neighbour cell’s NCD-SSB information
Tentative agreement:
The neighbor cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB. 

Issue 5-1-9: Delay requirements for NCD-SSB based measurement 
Measurement delay requirements are introduced for RedCap UE when:
Candidate options:
· Option 1 (E///): New requirements are needed for following cases:	 
· Case B-1: Cell identification and measurement by NCD-SSB
· Case B-2: Cell identification and measurement when both NCD-SSB and CD-SSB are configured	
· Option 2 (CATT, CMCC, MTK, Apple, Nokia, HW, Xiaomi, QC, vivo, OPPO): current requirements apply, no addition requirements are introduced.
· Option 2a (Nokia) If the neighbor cell’s NCD-SSB information such as frequency and SCS are provided/ available to the UE, the CD-SSB and NCD-SSB-based measurement requirements are the same. 
Tentative agreement:
Current requirements apply, no addition requirements are introduced.
· Note:  Requirements may be revisited once RAN4 has a clear definition and applicable scenarios for NCD-SSB.
Issue 5-1-10: Periodicity of NCD-SSB 
Candidate options:
· Option 1 (ZTE, HW, E///):	Up to NW configuration. 
· Option 2 (CATT, Nokia, MTK, HW, vivo, OPPO, QC, CMCC, Apple, E///, HW): The periodicity of NCD-SSB cannot be configured to be greater than 160ms.
· Option 3 (Apple, MTK, vivo, OPPO, QC, CMCC, Xiaomi, MTK): The periodicity of NCD-SSB is same as periodicity of corresponding CD-SSB.

Tentative agreement:
· The periodicity of NCD-SSB cannot be configured to be greater than 160ms.

Issue 5-1-11: Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
No consensus on whether to support Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting. No further discussions in 2nd round. 
Issue 5-1-12: Serving cell threshold associated SSB
· Option 1 (Apple, Nokia, CMCC): 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.
· Option 1a (OPPO): In addition to option 1, also add clarification that the reference SSB is used by serving cell measurement.
· Option 1b (MTK, QC):The serving cell thresholds of SIntraSearchP/SIntraSearchQ/SnonIntraSearchP/SnonIntraSearchQ for IDLE/Inactive mode and s-MeasureConfig for Connected mode should be checked based on the SSB used for serving cell measurements.
· Option 2 (HW, Xiaomi): Up to UE implementation
· Option 3 (E///): Do not discuss in RAN4
Tentative agreement:
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.
No further discussion in 2nd round. 

	Sub-topic#5-2
	Issue 5-2-1: Inter-frequency without gap with capability
· Following agreement was reached on GTW on 2022-05-12:
	· Agreement: Resue the existing ‘inter-frequency without MG’ capability signaling for redcap UE, and further discuss how to specify the requirements for UE supporting redcap and signaling of inter-frequency without MG in the future.



Issue 5-2-2: Inter-frequency without gap without capability
Case 2: If the intra-frequency measurement definition is based on fixed centre frequency of reference SSB where the reference SSB is indicated as NCD-SSB, MO#2 is an inter-frequency measurement. The SSB in MO#2 is overlapping with CD-SSB in serving cell and falls in UE active BWP. 

Candidate options:
· Option 1 (HW, E///, Xiaomi, Apple, Nokia, vivo, OPPO): MO#2 is expected to be measured without gap without capability.
· Option 2 (MTK): No need to define inter-frequency without gap without capability.
Recommendations for 2nd round:
Check if companies can compromise to option 1. 
Issue 5-2-3: Assumption on searcher 
Candidate options:

· Option 1 (HW, CMCC):	 For RedCap UE, one searcher shall be shared with all frequency layers which are measured without gap.
· Option 2 (OPPO, ZTE, MTK, Apple, E///, vivo, Nokia): 
· The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17. 
Recommendations for 2nd round:
Check companies who supported option 2 can support option 1 since ‘inter-frequency without MG’ has been supported. 
Issue 5-2-4: CSSF outside gap
Candidate options:
· Option 1 (Xiaomi, vivo, OPPO, ZTE, MTK, Apple, E///, Nokia, CMCC, vivo, OPPO): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 2 (CMCC): 
· CSSFoutside_gap,i =1, if only one MO is configured to be measured outside of MG for RedCap. The MO can be either intra-frequency MO without gap or inter-frequency MO without gap,
· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG.
· Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG
Recommendations for 2nd round:
Please companies further check whether CSSFoutside_gap,i for RedCap UE measurement outside gap can follow the definition on Rel-16 requirement since we already agreed to support inter-frequency without gap.
Issue 5-2-5: Whether to support for per-FR/per-UE gap
Candidate options:
· Option 1 (OPPO, Nokia, E///):	 If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfigdf) depends on UE capability.
· Option 2 (MTK, Apple): If MG is needed, both per-UE gap and per-FR gap can be supported, but UE behavior is same as per-UE gap. 
Recommendations for 2nd round:
More discussions needed. 

	Sub-topic#5-3
	Issue 5-3-1: How much to extend the PSS/SSS detection delay for FR1

Moderator comment: Since it is the last meeting and this issue belongs to the core part, companies are encouraged to compromise to option 1 which is a middleground between option 2 and 3. Following tentative agreement is suggested to be agreed:
Tentative agreements:
It was agreed to increase the number of attempts for PSS/SSS detection for 1 Rx RedCap UE in FR1, see R4-2202670. Under this issue it is discussed how much (nr of attempts) to relax.
· By 2 SMTC window as follows:
· non-DRX delay requirement: max( 600ms, ceil( 7 x Kp) x SMTC period ) x CSSFintra

Issue 5-3-2: Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 
Tentative agreements:
No consensus to extend the lower bound in PSS/SSS detection delay in FR1 and FR2.

	Sub-topic#5-4
	Issue 5-4-1: How much to extend time index delay in FR1 (PBCH-DMRS detection)

Moderator comment: Since it is the last meeting and this issue belongs to the core part, companies are encouraged to compromise to option 2 which is a middleground between option 1 and 3. Following tentative agreement is suggested to be agreed:

Recommendations for 2nd round:
Check if following option (middleground) between other two options can be agreed:
Time index detection delay in FR1 is extended:
· by 2 samples/SMTC, i.e. total 5 samples.

Issue 5-4-2: Extension of lower bound in time index detection delay with DRX 
Following agreement was reached at previous meeting:
	The lower bound in the time index detection delay is extended as follows:
· non-DRX delay requirement: max(160ms, ceil( 4 x Kp ) x SMTC period)x CSSFintra



Tentative agreements:
RAN4 shall clarify if the lower bound extension (as agreed at last meeting see the background) applies to the cases with DRX too.

	Sub-topic#5-5
	Issue 5-5-1: Whether lower bound in measurement period for 1 Rx requirements is extended in FR1
Tentative agreements:
No consensus to extend the lower bound in measurement period for 1 Rx requirements is extended in FR1. No further discussion in 2nd round. 
Issue 5-5-2: Relaxation of accuracy levels for FR1

Candidate options:
· Option 1 (vivo, HW, MTK, Apple, E///, Nokia): 
· Absolute accuracy by 1 dB compared to legacy requirements
· Relative accuracy by 1 dB compared to legacy requirements
· Option 2 (QC): 
· Relax by 0.5 dB if based on AWGN channel.
· Relax by 1.5 dB if based on fading channel.
Recommendations for 2nd round:
Given that both channels are considered when defining the accuracy requirements as discussed in other similar issues in topic#4, and taking into account the number of supporting companies and fact that the options are not very different, check if option 1 can be agreed during 2nd round. 

	Sub-topic#5-6
	Issue 5-6-1: Scheduling availability for HD-FDD UE in CONNECTED mode
Tentative agreements:
No need to discuss scheduling availability for HD-FDD UE In CONNECTED mode in 2nd round.

	Sub-topic#5-7
	Issue 5-7-1: SIB1 decoding delay for CGI reading
GTW agreement from 2022-05-12:
	· Agreement: 12 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.



Issue 5-7-2: Assistance information for CGI reading
Tentative agreements:
It is up to RAN2 whether:
· If indicated by network, UE will further report the NCD-SSB information (such as SSB-frequency, SCS etc.) together with global cell ID when UE reporting the CGI.
No further discussion in 2nd round.




Topic #6: Performance part
Contributions from AI 9.19.4 are discussed here.

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209049

	Nokia, Nokia Shanghai Bell
	1. Relaxation of the accuracy requirements for 1 Rx RedCap UEs is defined based on the accuracy degradation observed in AWGN channel. 
1. RAN4 to consider Table 1 in the discussion of the RRM requirements test cases for RedCap UEs, and on the discussion of the work plan.


	R4-2209911

	Ericsson
	Workplan (including worksplit) to RedCap RRM performance requirements

	R4-2209915

	Ericsson
	Draft CR on side conditions  on RRM requirements applicability for RedCap

	R4-2209912
	Ericsson
	Proposal 1 Applicability requirements for RedCap test cases are introduced in A.2.
Proposal 2 Existing RMC tables (PDSCH, CORESET for RMSI and RMC) for FDD and TDD defined in A.3.1 in TS 38.133 are reused for RedCap.
Proposal 3 Existing TDD DL/UL configurations defined in A.3.1.4 in TS 38.133 are reused for RedCap.
Proposal 4 Existing  OCNG configurations defined in A.3.2.1 in TS 38.133 are reused for RedCap.
Proposal 5 RAN4 to decide on whether to update the DRX configurations defined in A.3.3 in TS 38.133 based on type of test cases agreed for eDRX.
Proposal 6 RAN4 to introduce new antenna configurations to account for reduction of receive branches for RedCap.
Proposal 7 Existing FR2 antenna configurations defined in A.3.6.2 in TS 38.133 are reused for RedCap UEs in FR2.
Proposal 8 Existing PRACH configurations defined in A.3.8 in TS 38.133 are reused for RedCap.
Proposal 9 Existing BWP configurations defined in A.3.9.2 and A.3.9.3 in TS 38.133 are reused for RedCap.
Proposal 10 RAN4 to decide on whether to introduce new configuration for RedCap specific BWP based on type of test cases agreed for RedCap.
Proposal 11 In addition to the existing SSB configurations, new SSB configurations are introduced for 30 kHz SCS and 20 MHz BW instead of 30 KHz SCS and 40 MHz BW.
Proposal 12 Existing SMTC configurations defined in A.3.11 in TS 38.133 are reused for RedCap.
Proposal 13 Existing CSI-RS configuration for FDD and TDD defined in A.3.14 in TS 38.133 are reused for RedCap. No new RMCs are needed for HD-FDD.
Proposal 14 New AoA requirements need to be introduced considering the new RedCap power class.
Proposal 15 Existing TCI state configuration defined in A.3.16 in TS 38.133 is reused for RedCap.
Proposal 16 Existing configuration for CSI-RS tracking defined for FDD and TDD defined in A.3.17 in TS 38.133, aligned with corresponding SSB configuration, are reused for RedCap. No need to create new configurations for HD-FDD.
Proposal 17 Existing additional definitions related to OTA testing defined in A.3.18 are reused for RedCap.
Proposal 18 Existing PRACH configurations defined in A.3.8 in TS 38.133 are reused for RedCap.
Proposal 19 Existing CSI-IM configurations defined in A.3.22 in TS 38.133 are reused for RedCap.
Proposal 20 Existing spatial relation configuration defined in A.3.23 in TS 38.133 is reused for RedCap.
Proposal 21 Existing channel bandwidth (CBW) configuration defined in A.3.25 in TS 38.133 is reused for RedCap.
Proposal 22 Existing CSI-RS configuration for RRM defined for FDD and TDD in A.3.30 can be reused for RedCap except those designed for SCS > 30 kHz.
Proposal 23 All RRM test cases are introduced for FDD, TDD and HD-FDD UEs.
Proposal 24 RedCap SS-RSRQ accuracy level is derived by relaxing the legacy SS-RSRQ accuracy level by the same level as agreed for RedCap SS-RSRP measurement compared to legacy SS-RSRP measurement.
Proposal 25 RedCap SS-SINR accuracy level is derived by relaxing the legacy SS-SINR accuracy level by the same level as agreed for RedCap SS-RSRP measurement compared to legacy SS-RSRP measurement.



Open issues summary
Sub-topic 6-1 Workplan for performance part
Issue 6-1-1: Workplan for performance part
Workplan for the RRM performance part is presented in R4-2209911 by the WI rapporteur. 
· Recommended WF
· Comments (if any) for workplan are provided below. 
Sub topic 6-1 
	Company
	Comments

	Ericsson
	We support the workplan. 



Issue 6-1-2: Test case list 
· Recommended WF
 List of test cases are presented in R4-2209049 and R4-2209911. The list of test cases will be included in the workplan (separate document) and companies are encouraged to check and share their view.


Issue 6-1-3: Work split for performance part

· Volunteering companies for providing test cases are encouraged to add company names to the test case list in the separate workplan document. 

Sub-topic 6-2 Test configurations
Issue 6-2-1: Applicability requirements for RedCap
· Proposals
· Option 1 (E///): 	Applicability requirements for RedCap test cases are introduced in A.2.
· Recommended WF
· Discuss the option. 

Issue 6-2-2: Test configurations
· Proposals
· Option 1 (E///): 	Proposals in below table is considered for test configurations:
	Type of configuration
	Impact

	Reference measurement channels
	Existing RMC tables (PDSCH, CORESET for RMSI and RMC) for FDD and TDD defined in A.3.1 in TS 38.133 are reused for RedCap.


	TDD UL/DL configuration
	Existing TDD DL/UL configurations defined in A.3.1.4 in TS 38.133 are reused for RedCap.

	OFDMA Channel Noise Generator (OCNG)
	Existing OCNG configurations defined in A.3.2.1 in TS 38.133 are reused for RedCap.

	Reference DRX configurations
	RAN4 to decide on whether to update the DRX configurations defined in A.3.3 in TS 38.133 based on type of test cases agreed for eDRX.

	Antenna configurations for FR1
	RAN4 to introduce new antenna configurations to account for reduction of receive branches for RedCap.  

	Antenna configurations for FR2
	Existing FR2 antenna configurations defined in A.3.6.2 in TS 38.133 are reused for RedCap UEs in FR2.

	PRACH configuration
	Existing PRACH configurations defined in A.3.8 in TS 38.133 are reused for RedCap.

	BWP configuration
	Existing BWP configurations defined in A.3.9.2 and A.3.9.3 in TS 38.133 are reused for RedCap. 
RAN4 to decide on whether to introduce new configuration for RedCap specific BWP based on type of test cases agreed for RedCap.


	SSB configuration
	In addition to the existing SSB configurations, new SSB configurations are introduced for 30 kHz SCS and 20 MHz BW instead of 30 KHz SCS and 40 MHz BW.

	SMTC configuration
	Existing SMTC configurations defined in A.3.11 in TS 38.133 are reused for RedCap.

	CSI-RS configuration
	Existing CSI-RS configuration for FDD and TDD defined in A.3.14 in TS 38.133 are reused for RedCap. No new RMCs are needed for HD-FDD.

	Angle of Arrival (AoA) for FR2 RRM test cases
	New AoA requirements need to be introduced considering the new RedCap power class.

	TCI state configuration
	Existing TCI state configuration defined in A.3.16 in TS 38.133 is reused for RedCap.

	Configuration for CSI-RS tracking
	Existing configuration for CSI-RS tracking defined for FDD and TDD defined in A.3.17 in TS 38.133, aligned with corresponding SSB configuration, are reused for RedCap. No need to create new configurations for HD-FDD.

	Additional definitions related to OTA testing for FR2 RRM test cases
	Existing additional definitions related to OTA testing defined in A.3.18 are reused for RedCap.

	MsgA configurations
	Existing PRACH configurations defined in A.3.8 in TS 38.133 are reused for RedCap.

	CSI-IM configuration
	Existing CSI-IM configurations defined in A.3.22 in TS 38.133 are reused for RedCap.

	Spatial relation configuration
	Existing spatial relation configuration defined in A.3.23 in TS 38.133 is reused for RedCap.

	Channel bandwidth (CBW) configurations
	Existing spatial relation configuration defined in A.3.23 in TS 38.133 is reused for RedCap.

	CSI-RS configuration for RRM
	Existing spatial relation configuration defined in A.3.23 in TS 38.133 is reused for RedCap.



· Recommended WF
· Discuss the test configuration in option 1. 
Issue 6-2-3: Duplex modes
· Proposals
· Option 1 (E///): 	All RRM test cases are introduced for FDD, TDD and HD-FDD UEs.
· Recommended WF
· Discuss the option. 

Issue 6-2-4: Accuracy of SS-RSRQ 
· Proposals
· Option 1 (E///): 	RedCap SS-RSRQ accuracy level is derived by relaxing the legacy SS-RSRQ accuracy level by the same level as agreed for RedCap SS-RSRP measurement compared to legacy SS-RSRP measurement.
· Recommended WF
· Discuss the option. 
Issue 6-2-5: Accuracy of SS-SINR 
· Proposals
· Option 1 (E///): 	RedCap SS-SINR accuracy level is derived by relaxing the legacy SS-SINR accuracy level by the same level as agreed for RedCap SS-RSRP measurement compared to legacy SS-RSRP measurement.
· Recommended WF
· Discuss the option. 
· 
Sub topic 6-2
	Company
	Comments

	Huawe
	Issue 6-2-1: Applicability requirements for RedCap
Issue 6-2-2: Test configurations
Huawei: in our understanding, this meeting focus on core requirements completion and work plan on performance. The formal discussion on performance requirements of this WI will be carried out in next meeting. 
For information, the agenda is duplicated as below,
[image: C:\Users\h00388629\AppData\Roaming\eSpace_Desktop\UserData\h00388629\imagefiles\3AF50C7F-ECE2-44EC-8D8B-604C29AC8514.png]
For test case configuration, many parameters need to be checked. We would like to further discuss the details of test configurations in next meeting. 
Issue 6-2-3: Duplex modes
Agree with option 1.
Issue 6-2-4: Accuracy of SS-RSRQ 
Fine with option 1.
Issue 6-2-5: Accuracy of SS-SINR 
Fine with option 1.

	Ericsson
	Issue 6-2-1: Applicability requirements for RedCap
We support option 1.
Issue 6-2-2: Test configurations
We support option 1. 
Issue 6-2-3: Duplex modes
We support option 1. 
Issue 6-2-4: Accuracy of SS-RSRQ 
We support option 1. 
Issue 6-2-5: Accuracy of SS-SINR 
We support option 1. 


	Apple
	Issue 6-2-1: Applicability requirements for RedCap
The test applicability for other feature were captured in A.3, e.g., A.3.19 Test applicability for DAPS handover. Shall RedCap test applicability also be captured in A.3?
Issue 6-2-2: Test configurations
Agree Huawei, we can focus on the work plan in this meeting.
Issue 6-2-3: Duplex modes
Option 1.
Issue 6-2-4: Accuracy of SS-RSRQ 
Option 1.
Issue 6-2-5: Accuracy of SS-SINR 
Option 1. 

	Nokia
	Issue 6-2-1: Applicability requirements for RedCap
We support option 1. 
Issue 6-2-2: Test configurations
We agree with Huawei and Apple, we can focus on the work plan in this meeting.
Issue 6-2-3: Duplex modes
We support option 1.
Issue 6-2-4: Accuracy of SS-RSRQ 
We support option 1.
Issue 6-2-5: Accuracy of SS-SINR 
We support option 1.

	OPPO
	Issue 6-2-2: Test configurations
Agree Huawei, we can focus on the work plan in this meeting.
Issue 6-2-3: Duplex modes
Option 1.
Issue 6-2-4: Accuracy of SS-RSRQ 
Option 1.
Issue 6-2-5: Accuracy of SS-SINR 
Option 1. 





CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2209915
(Ericsson)
	Title: Draft CR on side conditions  on RRM requirements applicability for RedCap

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#6-1
	Issue 6-1-1: Workplan for performance part
Tentative agreements:
Agree on the workplan for performance part presented in R4-2209911, but update it to include the updated worksplit table. 


	Sub-topic#6-2
	Issue 6-2-1: Applicability requirements for RedCap
Tentative agreements:
Applicability requirements for RedCap test cases are introduced in A.3x.
Issue 6-2-3: Duplex modes
Tentative agreements:
All RRM test cases are introduced for FDD, TDD and HD-FDD UEs.
Issue 6-2-4: Accuracy of SS-RSRQ 
Tentative agreements:
RedCap SS-RSRQ accuracy level is derived by relaxing the legacy SS-RSRQ accuracy level by the same level as agreed for RedCap SS-RSRP measurement compared to legacy SS-RSRP measurement.
Issue 6-2-5: Accuracy of SS-SINR 
Tentative agreements:
RedCap SS-SINR accuracy level is derived by relaxing the legacy SS-SINR accuracy level by the same level as agreed for RedCap SS-RSRP measurement compared to legacy SS-RSRP measurement.

	
	



Topic #7: Feature lists for RedCap
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
	
	

	
	
	



Open issues summary
Sub-topic 7-1 Features for RedCap in release 17
Companies are invited to provide their input also on feature not yet proposed but is needed for RedCap in release 17. The features will be included in the overall feature list under [101-bis-e][139] R17_feature_list.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-1
	
	
	
	
	
	
	
	
	
	
	
	





Recommendations for Tdocs
1st round 
[bookmark: _Hlk103361091]New tdocs
	Title
	Source
	Comments

	WF on RedCap RRM requirements
	Ericsson
	

	LS on CGI reading delay for RedCap…
	Ericsson
	To: RAN_2; Cc: RAN_Y

	LS on measurement capability for RedCap
	CMCC
	To: RAN2, Cc:  RAN_1

	Test case list for RedCap RRM performance part
	Ericsson
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2209048

	Draft CR to TS 38.133 on definitions and applicability for RedCap
	Nokia, Nokia) Shanghai Bell
	Revised
	Take into account the comments provided for R4-2208975.

	R4-2208975

	Draft CR on applicability rule of requirements for Redcap UE
	Huawei, Hisilicon
	Return to
	Merged to R4-2209048


	R4-2209908

	Draft CR on RRC_IDLE mode requirements for RedCap for TS 38.133
	Ericsson
	Revised
	Take into the comments provided for R4-2209045 and R4-2208275

	R4-2209909

	Draft CR on SDT requirements for RedCap for TS 38.133
	Ericsson
	Revised
	

	R4-2208977

	Draft CR on mobility requirements for Redcap UE
	Huawei, Hisilicon
	Revised
	

	R4-2208977

	Draft CR on mobility requirements for Redcap UE
	Huawei, Hisilicon
	Revised
	

	R4-2209043

	Draft CR to TS 38.133 Corrections on mobility requirements for RedCap
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2208109

	Draft CR on timing requirements for RedCap UE
	Xiaomi
	Revised
	Take into account the changes and comments provided for R4-2209701
And R4-2210176

	R4-2209701

	Draft CR Correction on timing requirements for RedCap UEs
	Nokia, Nokia Shanghai Bell
	Merged
	Merged to R4-2208109


	R4-2210176

	Draft CR on UE transmit timing requirements in RedCap
	Ericsson
	Merged
	Merged to R4-2208109


	R4-2208394

	Draft CR to 38.133 introducing RedCap requirements on active BWP switch delay, active TCI state switching delay and UE specific CBW change
	CMCC
	Revised
	

	R4-2209910
	Draft CR on uplink spatial relation requirements for RedCap for TS 38.133
	Ericsson
	Revised
	

	R4-2209770

	DraftCR on reduced capability Ues for RLM for RedCap
	MediaTek inc.
	Revised
	The new changes in the CR should be based on Big CR which was endorsed at last meeting with revision mark. Without revision marks for the additional changes, it is difficult for companies to see the new changes.

	R4-2209046

	 Draft CR to TS 38.133 Signalling characteristics for RedCap
	Nokia, Nokia Shanghai Bell
	Merged
	Merged to R4-2209770
 

	R4-2209445

	draftCR on inter-RAT NR measurement for RedCap
	Ericsson
	Revised
	

	R4-2209771

	DraftCR on reduced capability Ues for general measurements and intra-frequency
	MediaTek inc.
	Revised
	Take into account the changes in R4-2209040


	R4-2209772

	DraftCR on reduced capability Ues for inter-frequency and inter-RAT measurements
	MediaTek inc.
	Revised
	Take into account the changes in R4-2209040 as per worksplit.


	R4-2209040

	Draft CR to TS 38.133 Measurement procedures for RedCap
	Nokia, Nokia Shanghai Bell
	Merged
	Merged to R4-2209771 and R4-2209772 as per worksplit.



	R4-2209915

	Draft CR on side conditions  on RRM requirements applicability for RedCap
	Ericsson
	Endorsed
	

	R4-2209911

	WI workplan for RedCap for RRM performance part
	Ericsson
	Revised
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Huawei
	Han Jing
	hw.hanjing@huawei.com

	Ericsson
	Zhixun Tang
	Zhixun.tang@ericsson.com

	Apple
	Jie Cui
	Jie_cui@apple.com

	Nokia
	Erika Almeida
	Erika.almeida@nokia.com

	Nokia
	Juergen Hofmann
	Juergen.hofmann@nokia.com

	Intel
	Ian Hwang
	ian.hwang@intel.com

	Qualcomm
	Prashant Sharma
	prasshar@qti.qualcomm.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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