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Introduction
This email discussion summary covers following agenda for RAN task.
· 9.1	Analysis of options for BWP withoutRestriction
* R1-2208168 LS on BWP operation without restriction

In the RAN#97 meeting, following is endorsed as conclusion of email discussion [97e-05-BWP-WithoutRestriction].
Conclusion:
· No new solution for FG 6-1a shall be added to Rel-17
· If CSI-RS based RLM/BM/BFD are supported by a UE, FG6-1a can work without any issue. FG1-7 (CSI-RS based RLM) and FG 2-24 (SSB/CSI-RS for beam measurement) are mandatory with capability signalling features.
· No change to TU allocation for current RAN4 work in Q4 2022. 
· RAN asks RAN4 to do a high-level analysis of the options (copied below) in RAN 4’s answer to Q2 in RP-221911 and report it to RAN#98 for RAN decision.
Options from RP-221911:
a) Perform BM/RLM/BFD based on CSI-RS within active BWP
b) Perform BM/RLM/BFD based on SSB outside active BWP
i)  UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped 
    with a separate RF chain
ii)  BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or
    dedicated MG or NCSG for RLM/BFD/BM measurements.
c) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD

It is moderator’s understanding that RAN4 should focus on high-level analysis, which is to be discussed in sub-topic 1-1, and provide summary of the analysis to RAN#98 meeting. 
In the meantime, it is also moderator’s understanding that it is not precluded to reach consensus/conclusion on specific solution(s) in RAN4, if it is possible, which is to be discussed in sub-topic 1-2.

In the 1st round, companies are encouraged to focus on Issue 1-1-1, Issue 1-1-2, Issue 1-1-3 and Issue 1-2-1. 
For Issue 1-1-3, it is not necessarily to go into very details in the 1st round. It would be good enough if we can decide which option can be used as baseline for further discussion. Of course, input on details is always welcome and it will be taken into account in the 2nd round discussion.
For Issue 1-1-4 to 1-1-7, companies are encouraged to focus on proposal(s) in the recommended WF and may indicate interest/support/against of the other listed options. 

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	MediaTek
	Waseem Ozan
	Waseem.ozan@mediatek.com

	Vodafone
	Chris Pudney
	chris.pudney@vodafone.com

	Qualcomm
	CH Park
	chparkqc@qti.qualcomm.com

	CMCC
	Xiaoran ZHANG
	zhangxiaoran@chinamobile.com

	Huawei 
	Li Zhang
	zhangli164@huawei.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Ericsson
	Santhan Thangarasa
	Santhan.thangarasa@ericsson.com

	Nokia
	Lars Dalsgaard
	lars.dalsgaard@nokia.com

	Intel
	Ian Hwang
	Ian.hwang@intel.com

	OPPO
	Roy Hu
	hurongyi@oppo.com

	apple
	Yang Tang
	Yang.tang@apple.com

	Spreadtrum
	Yinghong Yang
	yinghong.yang@unisoc.com

	vivo
	Qian Yang
	qian9.yang@vivo.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)

Topic #1: Analysis of RRM imapct
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215363
	Intel Corporation
	Observation 1: Some components of FG 2-24 can have zero value while FG 2-24 is mandatory with capability signalling. If UE reports a zero value for one of these components, then CSI-RS based BM cannot work.
Proposal 1: Report to RAN#98 that UEs supporting FG 6-1a with CSI-RS based operation need to report FG 2-24 capability with non-zero values for the component 1, 2 and 3.
Proposal 2: RAN4 to discuss the necessity of “Introduction of timing requirements based on CSI-RS” to meet the existing UE transmit error requirements for FG 6-1a support with CSI-RS based solution. If agreed that new requirements are needed, then report the conclusion to RAN #98.
Proposal 3: Report to RAN #8 that allowing a UE to utilize a wider RF bandwidth for 6-1a operation and only utilizing a single LO chain in band is feasible at the cost of higher UE power consumption.  It is possible for the UE to be willing to access SSB outside of active BWP under its own power consumption budget. The expected specification changes are as follows.
	RAN1: Relax requirement that active BWP contains SSB for BM/RLM/BFD
	RAN2: New UE capability for FG 6-1a supported with wider RF BW
RAN4: No specification changes expected

Proposal 4: Report to RAN #98 that from UE complexity perspective, it may not be desiable for UEs to support the “Additional RF chain capability” for control channel monitoring purpose since the additional RF would be used very small part of time. The expected specification changes are as follows.
	RAN1: Relax requirement that active BWP contains SSB for BM/RLM/BFD
	RAN2: New UE capability for FG 6-1a supported with wider RF BW
RAN4: Potential requirements on separation between the active BWP and reference SSB depending on RF architecture for additional RF chain utilization

Proposal 5:  Report to RAN #98 the RAN4 concern on TU impact especially from the controversial topics regarding the design of gap configuration for BM/RLM/BFD whether reusing existing gap framework or introducing new dedicated framework. 
Proposal 6: Report to RAN #98 that NCD-SSB approach is an independent and separate capability from FG 6-1a although it can also achieve the same goal of FG 6-1a to give gNB’s scheduling flexibility from load balancing perspective. The expected specification changes are as follows.
	RAN1: Relax requirement s.t active BWP contains both CD-SSB and NCD-SSB for BM/RLM/BFD
	RAN2: New UE capability for NCD-SSB for non-RedCap UEs
RAN4: Minor text change to apply existing 2 Rx. RedCap UE requirements with NCD-SSB

	R4-2215429
	CATT
	[bookmark: _Hlk116071104]Proposal 1 It is typical case that a Rel-18 UE already support FG1-7 and 2-24, so Option a) which does not require any specification effort is generally preferable.
Proposal 2 Option b) requires higher standardization effort, more UE power consumption (if always using larger BW covering SSB outside active BWP) , and higher implementation complexity. It is less preferable from RAN4 point of view.
[bookmark: _Hlk116071144]Proposal 3 If Option a) is not sufficient in Rel-18, RAN4 can further discuss the extension of NCD-SSB to non-Redcap UEs in Rel-18. Requirements for Rel-17 Redcap UEs can be taken as a starting point. 
Observation 1	Option c) may also impact RAN1 and RAN2 so the other WGs need to be involved, i.e., RAN discussion is needed regarding whether Option c) is supported in Rel-18 or not.

	R4-2215497
	CMCC
	Proposal 1: Existing specs can support CSI-RS based BM/RLM/BFD within active BWP. No additional work is required.
Proposal 2: BM/RLM/BFD measurement with NCD-SSB can work with existing RAN4 requirements. No new requirements are needed. 
Proposal 3: Only UE capability to perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions should be considered in Rel-18.

	R4-2215616
	Apple
	Observation 1: option a (CSI-RS based approach) can address the issue. It has already been supported with corresponding RAN4 requirements in 3GPP.
Observation 2: for option 2-1 (gap-less approach), there are several implementations to perform BM/RLM/BFD based on SSB outside active BWP. Some has benefit on system throughput, while some can reduce unnecessary power consumption.
Observation 3: using smaller BW when UE does not need to receive SSB outside the active BWP can reduce power consumption significantly. It shall be considered as one of the possible implementations since it is in line with other existing procedure such as RRM measurement on deactivated or dormant SCell.
Observation 4: using MG or NCSG to receive SSB outside the active BWP is feasible. However, further study is necessary in RAN4, e.g. on how to share gaps between L1 and L3, how to handle relationship between gaps for L1 and gaps for L3 if dedicated gap is configured for L1.
Observation 5: using NCD-SSB for BM/RLM/BFD may be feasible. However, a certain level of RAN4 study is still expected to support it. Besides, compared with CSI-RS approach, it is not that attractive since CSI-RS is more flexible.
Proposal 1: RAN4 shall rely on CSI-RS based approach in R17.
Proposal 2: 3GPP can consider studying the following solutions in R18 RRM enhancement.
1. Perform BM/RLM/BFD based on SSB outside active BWP
· UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain
· BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements. 
2. NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD

	R4-2215729
	Spreadtrum Communications
	Observation 1: CSI-RS for TRS might be required for time and frequency tracking in the case of SSB outside the active BWP.
Observation 2: Power efficiency with respect to the way of larger BW is both traffic model dependent and network algorithm dependent
Observation 3: It’s hardware dependent and at the cost of either power efficiency or data interruption to perform BM/RLM/BFD based on SSB outside active BWP using spare RF chain.
Observation 4: To accommodate the BM/RLM/BFD relevant measurements into MGs/NCMG will impose data throughput loss on. 
Observation 5: The NCD-SSB adopted by release-17 UE would be applied by UEs to support” FG 6-1a BWP without restriction”
Proposal 1: It’s proposed to study NCD-SSB for the UEs to support” FG 6-1a BWP without restriction”

	R4-2215818
	OPPO
	Observation 1: It is too late to discuss any new solution in Rel-17 and each solution with pros and cons has not a small impact on specification.
Observation 2: UE can be allowed to perform BM/RLM/BFD when the active BWP does not contain SSB, which is up to UE implementation at least in Rel-15/16/17. 
Proposal 1: Any solution is not precluded at this stage, and support to discuss in R18 FeRRM WI.

	R4-2215871
	vivo
	Observation 1: For a UE supporting FG 6-1a bwp-WithoutRestriction to perform CSI-RS based RLM/BFD/BM, it needs further discussion how UE can meet timing requirements when SSB is outside active BWP.
Observation 2: For a UE supporting FG 6-1a bwp-WithoutRestriction to perform RLM/BFD/BM based on SSB outside active BWP by using vacant/separate RF chain, it may still need to rely on large BW to cover those cases where vacant/separate RF chain is not available. 
Observation 3: For a UE supporting FG 6-1a bwp-WithoutRestriction to perform RLM/BFD/BM based on SSB outside active BWP with measurement gaps, new requirements should be developed. 
Observation 4: Supporting NCD-SSB for non-RedCap UE is feasible and beneficial. 
Observation 5: NCD-SSB can be used for performing RLM/BFD/BM measurements when CD-SSB is outside active BWP. 
Proposal 1: RAN4 provide high level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP by considering following aspects.
· RRM requirements impact
· Mobility impact
· Throughput impact
· Power consumption
· RS overhead
· UE complexity
· Workload
Proposal 2: High level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP are provided in Table 1, Table 2, Table 3 and Table 4.

	R4-2216334
	Huawei, HiSilicon
	A high level summary for the comparison between options in [2] shown in Table 1.
Table 1: Summary for the comparison between different options
	
	UE power consumption 
	NW overhead 
	Data interruption 
	RRM
	Spec impact
	Feasibility

	Option a)
	Small  
	CSI-RS
	None
	MG or NCSG
	None
	Yes 

	Option b-i)
	Large
	None 
	None
	None 
	Small 
	Yes

	Option b-ii)
	Small
	None
	Additional interruption with dedicated NCSG
None with shared MG/NCSG
	NCSG
	Large 
	Yes

	Option c)
	Small
	NCD-SSB
	None
	None
	Small 
	Yes


Proposal 1: Take into account Table 1 for the analysis of options for bwp-WithoutRestriction.
Proposal 2: Further consider option b-ii) and option c) for bwp-WithoutRestriction in Rel-18.

	R4-2216514
	Nokia, Nokia Shanghai Bell
	1. An FG6-1a UE should support CSI-RS based RLM/BM/BFR for the FG6-1a support to be of any use.
1. An FG6-1a UE configured with a BWP not containing the SSB may need intra-frequency measurement gaps for intra-frequency mobility measurements.
BM/RLM/BFD based on SSB outside active BWP:
In order to support a configuration where the UE’s active BWP does not include the SSB, and the UE is not performing CSI-RS based RLM/BM/BFR (due to the signals not being present or the UE not supporting them) a new mechanism would be needed.
Operation using larger BW or separate receiver:
To enable the operation i) RAN4 would need to define requirements for SSB-based BM/RLM/BFD measurements when the SSB is not within the active BWP.
For operation i) no UE autonomous interrupts are allowed.
Operation using MG or NCSG
Sharing of intra-frequency allocated gaps between RLM/BFD/BM and mobility may impact the scheduling opportunities of the UE and could lead to decreased TP due to increased number of gaps.
Sharing of intra-frequency gaps between RLM/BFD/BM and mobility may impact the mobility performance due to having reduced measurement occasions available for mobility (L3) measurements.
Dedicated intra-frequency gaps for RLM/BFD/BM may impact the scheduling opportunities of the UE and could lead to decreased TP due to increased number of gaps.
Dedicated intra-frequency gaps may impact the mobility performance due to having reduced measurement occasions available for mobility (L3) measurements.
NCD-SSB
RAN4 would need to define all related UE requirements for mobility, RLM/BFD/BM based on NCD-SSB.

	R4-2216736
	MediaTek inc.
	Observation 1: [bookmark: _Ref78929202]RAN4 can provide the summary and conclusion of all assessment for all the methods studied above in the following table:
	
	CSI-RS
	NCD-SSB
	Using CD-SSB outside BWP

	
	
	
	Legacy rel-15/rel-16 MG
	NCSG
	Wider BW or additional RF

	RAN4 spec impact
	No
	No
	Med
	Med
	Minor

	Already implemented in Real field 
	Yes
	No
	No for L1
	No
	No

	Higher UE power consumption 
	No
	No
	Low
	Med
	High

	Impact on mobility performance
	No
	No
	Yes
	No
	No

	Unified solution (both RedCap and non-RedCap)
	Yes
	Yes
	Yes
	No
	No



Based on this analysis, RAN4 provide the following proposal.
Proposal 1: [bookmark: _Ref115357801]RAN4 shall use the following criteria to provide high-level analysis for the possible solutions to allow the UE to operate with BWP without, which are: (i) the change impact on RAN4 spec, (ii) whether the solution is already in real field, (iii) the UE power consumption, (iv) mobility performance, and (v) whether it is a unified solution for both Non-RedCap and RedCap UEs.
Proposal 2: [bookmark: _Ref115358048]RAN4 suggest ranking the methods under study from the best option to the worst option as:
1. [bookmark: _Ref115358107]Perform BM/RLM/BFD based on CSI-RS within active BWP.
2. [bookmark: _Ref115358113]NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible.
3. [bookmark: _Ref115358120]Perform BM/RLM/BFD based on SSB outside active BWP:
a. [bookmark: _Ref115358127]Using Legacy rel-15/rel-16 MG.
b. [bookmark: _Ref115358132]Using NCSG.
c. [bookmark: _Ref115358135]Enlarge BW or using additional RF.
Proposal 3: RAN4 shall respond to RAN plenary with the following response:

	R4-2216762
	Ericsson
	Observation 1	The solution of performing BM/RLM/BFD based on CSI-RS within active BWP does not have RAN4 specification impact. 
Observation 2	There are currently no requirements for operating BM/RLM/BFD based on gaps. 
Observation 3	For the solution based on shared MG, NCSG for L3 measurement or dedicated MG or NCSG, RAN4 work requires significant work compared to other solutions listed above.  
Observation 3	There are currently no requirements for performing BM/RLM/BFD based on NCD-SSB.  
From RAN4 perspective the solution based on UE’s capability to operate using larger BW covering SSBs outside BWP and UE that is equipped with separate RF chain has least impact compared to the other listed solutions in R4-2214355. 
RAN4 work needed for the solution based on UE’s capability to operate using larger BW covering SSBs outside BWP and UE that is equipped with separate RF chain includes defining interruption requirements.

	R4-2216865
	Qualcomm Incorporated
	Proposal 1: RAN4 to include the following observations in a reply LS to RAN:
· Option B-1 is feasible, i.e. L1 measurements (RLM/BM/BFR) outside active DL BWP are feasible without measurement gap and interruptions
· A new UE capability for Option B-1 can be introduced, e.g.
	Capability-x-y-z
Indicates support of SSB-based RLM, SSB-based BFD (if supported), SSB-based CBD (if supported), and SSB-based L1-RSRP/L1-SINR measurement (if supported) using SSB that is outside active DL BWP. The SSB is still within the bandwidth of the configured UE-specific carrier. The UE supporting this Capability-x-y-z shall also support bwp-WithoutRestriction.
	Band
	No
	N/A
	N/A


· Expected specification changes are expected minimal and limited to TS38.300, TS38.213, and TS38.133.



Open issues summary
Sub-topic 1-1: High-level analysis of the options
Issue 1-1-1: Aspects to be considered for high-level analysis of the options
· Proposals
· Option 1 (vivo): RAN4 provide high level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP by considering following aspects.
· RRM requirements impact
· Mobility impact
· Throughput impact
· Power consumption
· RS overhead
· UE complexity
· Workload
· Option 2 (MTK): RAN4 shall use the following criteria to provide high-level analysis for the possible solutions to allow the UE to operate with BWP without restriction,
· The change impact on RAN4 spec, 
· [bookmark: _Hlk116062836]Whether the solution is already in real field, 
· The UE power consumption, 
· Mobility performance, 
· Whether it is a unified solution for both Non-RedCap and RedCap UEs.
· Option 3 (Huawei): Take into account following for the analysis of options for bwp-WithoutRestriction
· UE power consumption
· NW overhead
· Data interruption
· Synergy with RRM
· Spec impact
· Recommended WF
· Whether following aspects/criteria can be used for high-level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP?
· RRM requirements impact (Spec impact)
· Mobility performance impact
· Throughput impact (Data interruption)
· UE power consumption
· NW overhead (RS overhead)
· UE complexity
· Availability of the solution in real field
· Applicability to Non-RedCap UE and RedCap UE
· Workload
· Note 1: new aspect(s)/criteria are not precluded.
· Note 2: For the aspects/criteria that are agreeable in the 1st round, detail input on high-level analysis can be discussed and collected in the 2nd round.

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	In general, we are fine with the moderator approach in here but we have some comments as below:
Firstly, it is not clear to us the difference between RRM requirements impact and workload because once it is clear how much specs impact is needed then we can decide the workload, hence we suggest removing the last bullet workload.
Second, we disagree to include the throughput impact. This is because this discussion is about FG 6-1a (i.e. for a BWP with smaller BW) hence the throughput is not the main focus for this feature. If the throughput is important then larger BW should be configured in this case.
Third, we also disagree to include the RS overhead. This is because the RS could be already given in the existing cells and it is hard to quantify how much RS overhead is going to be. For example, CSI-RS is a rel-15 feature and CSI-RS is already in use for multiple purposes, hence the new R18 BWP wo restriction will reuse the existing RS in the NW so it is not clear to us how this can be considered as NW overhead. Another example, NCD-SSB is already in use for RedCap, given that the number of RedCap devices is going to be large and every cell will contain NCD-SSB in a BWP to support the RedCap operation, hence, the use of NCD-SSB is not considered as RS overhead.

Therefore, the suggest metrics/criteria are:
· RRM requirements impact (Spec impact)
· Mobility performance impact
· Throughput impact (Data interruption)
· UE power consumption
· NW overhead (RS overhead)
· UE complexity
· Availability of the solution in real field
· Applicability to Non-RedCap UE and RedCap UE
· Workload

	Vodafone
	In general these categories seem reasonable, but some comments:
a) With regard to the mobility performance, the measurement of adjacent cells is important. Hence some assessment of how these different solutions support/interact with intra-frequency neighbour cells whose SSBs are outside of the active BWP would be useful for me.
b) I don’t have the same understanding as Mediatek on the roll-out of NCD-SSB. My assumption is that once we have got IoDT working for “BWP without restriction”, I can save the overhead of NCD-SSB by putting smartphones into an Active BWP without SSB, and, using two overlapping 20 MHz BWPs containing the 5MHz SSB for RedCap devices -> so, potentially,  NCD-SSB only appears in those cells with >35 MHz of RedCap load 
So I think that ‘overhead’ is a consideration.

	Qualcomm
	In general, we share the same view as Vodafone. Besides, we’d like to add the following comments.
We don’t think “applicability ot Non-RedCap UE and RedCap UE” is an important metric and should be roadblock given that those are anyway separate device types so far. Having said that it may be a good to have metric for future-forward spec development.
We do not think “UE power consumption” and “UE complexity” needs to be too much highlighted in the assessment of options because those are really UE implementation and scenarios specific. As long as feasibility is demonstrated, it is up to UE implementation choice.
· RRM requirements impact (Spec impact)
· Mobility performance impact
· Throughput impact (Data interruption)
· UE power consumption
· NW overhead (RS overhead)
· UE complexity
· Availability of the solution in real field
· Applicability to Non-RedCap UE and RedCap UE
· Workload


	vivo
	In general, we agree with the recommended WF by moderator.
For the workload, we think it is to further clarify the RRM requirements impact. Even though impacts on RRM requirements are provided in detail, it may not be very clear in RAN plenary how workload would be accordingly. 
We also agree with VDF that mobility performance, especially intra-frequency mobility which is the main case in practical network, is a very important aspect. For some of the solutions, intra-frequency measurement needs gaps. But it is not for some other solutions.
Throughput impact is also important in our view. Some solutions need interruptions or additional gaps, which would degrade throughput. On the other hand, with interruptions/gaps, power saving goal can be achieved. Therefore, it is necessary to provide comprehensive analysis that necessary aspects are all considered.

	CMCC
	Considering that RAN tasked RAN4 to have high level discussion on the options, we are afraid that it is not possible to discuss too many aspects, especially some aspects are very difficult to reach consensus. 
In our view, the RRM requirements impact and workload is the same, so one of them can be removed.
Mobility performance is important, but it may not easy to reach consensus on the inpacts. RAN4 can only have some high level discussion on the potential mobility impact.
Thoughput impact (data interruption) should be considered, and this aspect is easy to be discussed since the interruption or MGs will directly impact the throughput.
UE power consumption and UE complexity are difficult to reach consensus in my understanding, especially for the UE complexity, different companies may hold different views. Maybe we can keep UE power consumption and remove UE complexity.
NW overhead (RS overhead) we agree with MTK that existing network also transmit CSI-RS, there is no additional overhead to be considered.
Applicability to Non-RedCap UE and RedCap UE: RAN task is only for non-RedCap UE, we should not extend the scope.
Hence, considering the limited time, we suggests focusing on the following aspects first.
· RRM requirements impact (Spec impact)
· Mobility performance impact
· Throughput impact (Data interruption)
· UE power consumption: only high level discussion
· NW overhead (RS overhead)
· UE complexity
· Availability of the solution in real field
· Applicability to Non-RedCap UE and RedCap UE
· Workload


	Huawei 
	In general, we are fine to first discuss and agree on the aspects to be considered for the high level analysis, and we appreciate moderator’s efforts in combining companies’ proposals.
On the list, we agree with MTK/CMCC that work load and spec impacts seem to be same, and we can remove the workload. Otherwise we think the list is comprehensive. 
We do not agree to remove UE power consumption. In our view, UE power consumption is the most important aspect to consider when comparing different options because the main motivation to have a BWP without SSB is to enable UE power saving. Otherwise, we do not see clear reason why NW would configure UE in such a BWP. If throughput impact or RS overhead is prioritized, it would be more flexible and efficient for NW to have all UEs staying on a BWP equal to CBW, and load balancing can be achieved via NW scheduling. 
Since companies have different views on the significance of each aspect, we suggest to also include RAN4’s understanding of each aspect in the report to RAN. This could be a useful information for RAN to make decisions considering that each option has its advantage and disadvantage from different aspects. 

	CATT
	We are generally fine with the aspects listed by moderator. 
But we share the same view as Qualcomm that “applicability of Non-RedCap UE and RedCap UE” is not an important metric to do the high-level analysis. 
And we agree that the mobility performance is important and should be considered. And also the throughput should be also considered since it has been already highly decreased due to small bandwidth. If further impacted, the communication cannot be guaranteed. 

	Ericsson
	We support option 3. Since RAN4 task is to do high-level analysis of the options, having too many criteria may cause more work which cannot be completed in time, since the RAN4 needs to send reply LS by November meeting. Therefore, realistically time wise, we think option 3 is reasonable. Also, some of the criteria mentioned such as UE power consumption and UE complexity, we agree with Qualcomm that these may be very difficult to assess as they depend very much on the UE implementation. 

	Nokia
	We are fine to proceed as proposed.
We agree with other companies that it is very important to ensure robust intra-frequency mobility no matter which solution is discussed. We also want to raise our concern concerning the NCD-SSB as it has very big network impact as it would lead to duplication (at least) of the SSB broadcast for all the cells on the carrier (to ensure mobility).
We also notice that multiple companies have provided input on potential solutions with no or very limited impact on RAN4 specification and UE implementation.
Hence, we suggest to use a lightweight analysis as also proposed by several companies.
We are wondering if one compromised solution can be selected. Maybe optimistic, but for example, from 1-2-1 if option 1 (which seems to be same as b) i)) can be used as base combined with gap assisted intra-frequency measurements (if needed by the UE). Alternative is option a) combined with combined with gap assisted intra-frequency measurements (if needed by the UE)

	Intel
	We think the key metric/criteria which helps RAN decision on how to move forward in 3GPP specification perspective should be considered in main section. Other aspects as well as expected change details in RAN1/RAN2 and RAN4 specifications might be captured as an annex in the report.
 For this end, we think main metric/criteria for the comparison of each option are as follows:
· RRM requirements impact (Spec impact)
· Mobility performance impact
· Throughput impact (Data interruption)
· UE power consumption
· NW overhead aspects (RS overhead) 
(Respond to other comments: While in some case it may be true that the cell already broadcasts the necessary RS, this will very much depend on the deployment. Hence it still makes sense to consider this in the analysis).
· Workload aspects
(Respond to other comments: Spec impact and workload have some correlation, but they are not exactly the same. For example, the amount and complexity of discussion expected has a big impact on workload, and this cannot simply be derived from 'spec. impact')
Other aspects from interested company can be captured as an annex in the report which would be organized per each aspect.
· UE complexity 
· Availability of the solution in real field
· Applicability to Non-RedCap UE and RedCap UE
We are open to discuss which are included in main metric/criteria as long as other aspects are captured in annex. The aim should be that we provide all available information to RAN to aid in their decision. 

	OPPO
	We are fine to first discuss and agree on the aspects to be considered for the high level analysis.
Share similar view as MTK/CMCC that work load and spec impacts seem to be same. In our view, UE power consumption, Availability of the solution in real field, Data interruption, and RRM requirements impact can be the most important aspects to consider.
The balance between UE complexity and network scheduling should be well kept such that the selected option could be really available to UE. We prefer to select the most important aspects but are also fine to include each aspect in the report to RAN. 
· RRM requirements impact
· Data interruption
· UE power consumption
· Availability of the solution in real field

	apple
	UE complexity should be one of the criteria to be considered and included. Other than that, we are fine with the proposal from moderator

	Spreadtrum
	We are fine to moderator’s view. And in my opinion, I think we need to identify one or two aspects as higher priority over the others. They might be different for R17 and R18, e.g in R17 the aspect of workload may be prioritized regarding the release timeline, whereas the power consumption and data interruption should be prioritized in release 18.

To reply to MTK regarding the requirement for additional TRS for timing and frequency tracking:
Besides the RRM requirements for Te accuracy and coarse timing tracking in the initial access phase, UE needs to maintain fine timing and frequency tracking to optimize the DL demodulation performance, otherwise it would lead to degraded receiving sensitivity. Yet we can compromise to it for the scenarios SSB is unavailable. 



Issue 1-1-2: Options split for high-level analysis 
· Proposals
· Option 1: Options from RP-221911 are further split.
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-1-3) Using a separate RF chain without interruptions
· Option B-1-4) Using a separate RF chain with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-1) Shared MG or NCSG for RLM/BFD/BM and L3 measurement
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
· Recommended WF
· The sub-options would have different high-level analysis for aspects listed in Issue 1-1-1, e.g., in terms of RRM requirements impact. The split is only for easy organization of high-level analysis.
· Discuss and agree on option 1.

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	Our preference is to keep the original options because adding additional sub-options will increase the workload. Yet, we are fine to compromise to option 1.

	Vodafone
	It seems reasonable to use this finer granularity of the approaches, so OK with issue 1-1-2 option 1. 

	Qualcomm
	Option 1 seems to have a more systematic structure than the previous structure.

	vivo
	OK with option 1 to be used for high-level analysis with the understanding that it is the same solutions as what was agreed in the last meeting.

	CMCC
	OK with option1 to list all the implementations. However, as we commented many times, we should avoid introducing multiple UE implementations or capabilities to realize one feature which will much complicate the network scheduling and unnecessary.

	Huawei 
	We are also fine with the structure in option 1.

	CATT
	Fine with option 1 to further split the options. 

	Ericsson
	We support option 1 as it is clearer than the original proposal and will facilitate further discussions. 

	Nokia
	Regarding this approach is also fine as it provides a 1st step high level split. We add some views directly for each option:
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
Nokia: ok
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
Nokia: ok
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
Nokia: Not agreeable
· Option B-1-3) Using a separate RF chain without interruptions
Nokia: ok, but network does not need to know how the UE implementation handles this. Hence B-1-1 and B-1-3 seems similar?
· Option B-1-4) Using a separate RF chain with interruptions
Nokia: not agreeable
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-1) Shared MG or NCSG for RLM/BFD/BM and L3 measurement
Nokia: Not our preferred solution as it seems to introduce high complexity
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
Nokia: Not our preferred solution as it seems to introduce high complexity
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
Nokia: not our preferred solution due to network and system overhead and impact.


	Intel
	We understand that further split of Option B-1) is to differentiate whether to consider activation/deactivation for additional RF capability or not. It is too much detailed level of discussion, and we prefer to treat this differentiation as a note within the feedback provided on option B1.
However, we can compromise to Option 1.

	OPPO
	Option 1 is generally fine. Whether to split option B-1 assuming different UE implementation, different companies have different views. Maybe it is helpful to the discussion but finally the only spec impact could be a generic UE capability. 

	apple
	We are fine with option 1. But we are not sure how much it can help to converge. 



Issue 1-1-3: High-level analysis of options
· Proposals
· Option 1 (vivo): High level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP are provided in Table 1, Table 2, Table 3 and Table 4.
Table 1. Analysis of CSI-RS based RLM/BFD/BM
	RRM requirements impact
	· CSI-RS based RLM/BFD/BM requirements are already specified.
· Timing requirements based on SSB outside active BWP need further discussion.

	Mobility impact
	· Intra-frequency measurement is performed within gap

	Throughput impact
	· As measurement gap needs to be configured, UE cannot be scheduled during measurement gap.

	Power consumption
	· UE works in active BWP. 
· No RF retuning is needed for CSI-RS based RLM/BFD/BM.
· FFS whether RF retuning is needed for UE to meet timing requirements.
· As periodicity of CSI-RS is shorter than that of SSB typically, CSI-RS based RLM/BFD/BM measurement period is shorter when no DRX is configured, which would cause higher power consumption.

	RS overhead
	· For UE to meet requirements, CSI-RS should be transmitted with 48 PRBs at least.

	UE complexity
	Low

	Workload
	Low 



Table 2. Analysis of SSB based RLM/BFD/BM with non-gap
	UE using larger BW without switching
	RRM requirements impact
	· Applicability of existing requirements for RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to defined.

	
	Mobility impact
	· Intra-frequency measurement is performed w/o gap
· Inter-frequency measurement can be performed w/o gap when inter-frequency SSB is within the larger BW

	
	Throughput impact
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement w/ gap is configured.

	
	Power consumption
	· UE works in larger BW than active BWP. 
· No RF retuning is needed.

	
	RS overhead
	· No additional RS is needed, except CD-SSB being transmitted already.

	
	UE complexity
	Low

	
	Workload
	Low

	UE using larger BW with switching
	RRM requirements impact
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· Interruption requirements need to be developed additionally to allow UE for switching, or
· Interruption requirements with NCSG is developed so that UE is allowed for switching and interruption length and location is known to NW.

	
	Mobility impact
	· Intra-frequency measurement is performed w/o gap
· Inter-frequency measurement can be performed w/o gap when inter-frequency SSB is within the larger BW

	
	Throughput impact
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement w/ gap is configured.
· Interruptions would cause throughput loss.

	
	Power consumption
	· UE works in larger BW than active BWP. 
· RF retuning is needed for UE to switch between larger BW and active BWP.

	
	RS overhead
	· No additional RS is needed, except CD-SSB being transmitted already.

	
	UE complexity
	Medium

	
	Workload
	Medium

	UE using vacant/separate RF chain
	RRM requirements impact
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· FFS whether interruption requirements need to be developed or not additionally
· UE May need to fallback to larger BW when there is no vacant/separate RF available under certain band combinations

	
	Mobility impact
	· Intra-frequency measurement is performed w/o gap

	
	Throughput impact
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement w/ gap is configured.

	
	Power consumption
	· UE needs to turn on vacant/separate RF chain
· Depending on whether interruptions are allowed or not, addition RF chain should always be turned on, or it can be on/off switching

	
	RS overhead
	· No additional RS is needed, except CD-SSB being transmitted already.

	
	UE complexity
	Medium

	
	Workload
	Medium



Table 3. Analysis of SSB based RLM/BFD/BM with gap
	Shared MG or NCSG for L3 measurement
	RRM requirements impact
	New requirements should be developed for the gap sharing mechanism.
· Requirements for gap-based RLM
· Requirements for gap-based BFD
· Requirements for gap-based BM
· CCSF for measurements within gaps
· Gap sharing mechanism for L1 measurements and L3 measurements.
· Others?

	
	Mobility impact
	· Intra-frequency measurement is performed within gap, and gap is shared with RLM/BFD/BM measurements. There could be mobility performance degradation.

	
	Throughput impact
	· UE cannot be scheduled within gap.
· UE can be scheduled within ML for NCSG gap.

	
	Power consumption
	· UE works in active BWP. 

	
	RS overhead
	No additional RS is needed, except CD-SSB being transmitted already.

	
	UE complexity
	Medium

	
	Workload
	High

	Dedicated MG or NCSG for RLM/BFD/BM measurements
	RRM requirements impact
	New requirements should be developed for L1 measurements with dedicated measurement gaps.
· Requirements for gap-based RLM
· Requirements for gap-based BFD
· Requirements for gap-based BM
· CCSF for measurements within gaps
· Gap collision handling between L1 gap and L3 gap
· Others?

	
	Mobility impact
	· Intra-frequency measurement is performed within gap, and gap could be collided with L1 gap for RLM/BFD/BM measurements. There could be mobility performance degradation.

	
	Throughput impact
	· UE cannot be scheduled within gap for L1 and L3 measurements.
· UE can be scheduled within ML of NCSG gap for L1 measurements.

	
	Power consumption
	· UE works in active BWP. 

	
	RS overhead
	· No additional RS is needed, except CD-SSB being transmitted already.

	
	UE complexity
	Medium

	
	Workload
	High



Table 4. Analysis of NCD-SSB based RLM/BFD/BM
	RRM requirements impact
	· Applicability of existing requirements based on CD-SSB (SSB in existing requirements), i.e., SSB based RLM/BFD/BM and timing requirements, to NCD-SSB

	Mobility impact
	· Intra-frequency measurement is performed without gap

	Throughput impact
	· UE can always be scheduled if no inter-frequency measurement with gap being configured

	Power consumption
	· UE works in active BWP 
· RF retuning is not needed

	RS overhead
	· NCD-SSB with BW of 24 PRBs needs to be configured.

	UE complexity
	Low

	Workload
	Low



· Option 2 (Huawei): Take into account Table 1 for the analysis of options for bwp-WithoutRestriction
· Table 1: Summary for the comparison between different options
	
	UE power consumption 
	NW overhead 
	Data interruption 
	RRM
	Spec impact
	Feasibility

	Option a)
	Small  
	CSI-RS
	None
	MG or NCSG
	None
	Yes 

	Option b-i)
	Large
	None 
	None
	None 
	Small 
	Yes

	Option b-ii)
	Small
	None
	Additional interruption with dedicated NCSG
None with shared MG/NCSG
	NCSG
	Large 
	Yes

	Option c)
	Small
	NCD-SSB
	None
	None
	Small 
	Yes



· Option 3 (MTK): RAN4 can provide the summary and conclusion of all assessment for all the methods studied above in the following table:
	
	CSI-RS
	NCD-SSB
	Using CD-SSB outside BWP

	
	
	
	Legacy rel-15/rel-16 MG
	NCSG
	Wider BW or additional RF

	RAN4 spec impact
	No
	No
	Med
	Med
	Minor

	Already implemented in Real field 
	Yes
	No
	No for L1
	No
	No

	Higher UE power consumption 
	No
	No
	Low
	Med
	High

	Impact on mobility performance
	No
	No
	Yes
	No
	No

	Unified solution (both RedCap and non-RedCap)
	Yes
	Yes
	Yes
	No
	No



· Recommended WF
· Whether can option 1, i.e., more detailed analysis on the aspects for comparison, be used as baseline to develop high-level analysis of options by further taking conclusions of issue 1-1-1 on the aspects to be used for comparison into account?

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	Our preference is to have a simplified table that provides the total picture of the analysis as we can see in option 2 and option 3. Option 1 seems to be unnecessary lengthy and we have so much technical comments on the provided description, which makes the workload in this meeting much higher for all companies. Therefore, we suggest to agree first on issues 1-1-1 and issue 1-1-2 then comments can be discussed under this third issue. 

	Vodafone
	The approach of option 1 is OK to use to gather more detailed information. Small table can be used later on to summarise.
Currently the relationship to intra-frequency measurements of neighbour cells’ SSBs outside of the active BWP is missing.
As RedCap devices need to be battery efficient, and for Rel 18 RAN they are planning on 20MHz RF bandwidth with 5 MHz PDSCH/PUSCH for RedCap, it would be useful to have some numeric value for the UE battery impacts of the RF bandwidth including the SSB outside the active BWP 

	Moderator
	From moderator perspective, option 2 and option 3 would be sort of subjective and it would be difficult to reach consensus, and information to RAN plenary would be not clear enough to help RAN make decisions.
If company thinks option 1 is too detail, there could be some middle ground between option 1 and option 2/3, which can be further discussed after Issue 1-1-1 is concluded.

	vivo
	We support to use option 1 as baseline since it provides necessary information for RAN to make decision. 
With aspects that will be agreed in Issue 1-1-1, the high-level analysis will be further developed.

	CMCC
	OK to focus on issue 1-1-1 discussion first. We should avoid provide too many redundant information to RAN plenary.

	Huawei
	We have no strong view but slightly prefer to use the simplified table format as in option 2 or 3.

	CATT
	Same view as MediaTek that a simple table as in option 2/3 which can provide the whole picture of all the options will be helpful. We can clearly see the comparison of different options. But we can add more details in the table rather than to just say the impact is small or medium. 

	Ericsson
	We have similar view as MTK, i.e. RAN4 shall first try to reach an agreement for the issues 1-1-1 and 1-1-2 before discussing 1-1-3. It is also noteworthy that RAN4 was tasked to do a high-level analysis of the options listed in the RAN4 reply LS. Option 1, in our view, requires more detailed analysis of the options and this may require more meeting time if RAN4 follows this approach. Also the approach listed in option 1 is not a high-level in our view.  Therefore we have slight preference for option 2.

	Nokia
	We are fine using a high-level analysis model. We see that option 2 from Huawei is addressing some of the most important high-level aspects needed for providing feedback to RAN plenary. If needed the table can be extended.

	Intel
	Similar view as Vodafone. The approach of Option 1 is good for detailed information gathering and clear communication for consensus build-up. Small table of Option 2 and Option 3 can be used later to summarize.

	OPPO
	Slightly prefer the approach of option 2 that is more straightforward. But also fine to discuss more details selected from option 1 and summarize with more information.

	apple
	The goal of the discussion is to specify R18 scope and potentially exclude some options. From this point of view, no detailed analysis is very necessary since it will be discussed during WI if it is approved. With this, option 2 or 3 seems to include enough info.

	Spreadtrum
	Same view as Intel.



Issue 1-1-4: Considerations for option A
· Proposals
· Option 1 (Intel): 
· UEs supporting FG 6-1a with CSI-RS based operation need to report FG 2-24 capability with non-zero values for the component 1, 2 and 3.
· RAN4 to discuss the necessity of “Introduction of timing requirements based on CSI-RS” to meet the existing UE transmit error requirements for FG 6-1a support with CSI-RS based solution.
· Option 2 (CMCC, Apple, CATT, Ericsson, MTK): 
· Existing specs can support CSI-RS based BM/RLM/BFD within active BWP. No additional work is required.
· Option 3 (Spreadtrum): 
· CSI-RS for TRS might be required for time and frequency tracking in the case of SSB outside active BWP.
· Option 4 (vivo): 
· For a UE supporting FG 6-1a bwp-WithoutRestriction to perform CSI-RS based RLM/BFD/BM, it needs further discussion how UE can meet timing requirements when SSB is outside active BWP.
· Option 5 (Nokia): 
· An FG6-1a UE should support CSI-RS based RLM/BM/BFR for the FG6-1a support to be of any use.
· An FG6-1a UE configured with a BWP not containing the SSB may need intra-frequency measurement gaps for intra-frequency mobility measurements.
· Recommended WF
· Company is encouraged to provide views on timing requirements for a UE supporting FG 6-1a bwp-WithoutRestriction to perform CSI-RS based RLM/BFD/BM.

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	Our understanding align with Option 2 as mentioned in our contribution paper. Hence, we support option 2.
Regarding the timing issue: We don't believe this issue is valid. The SSB is used for rough timing estimation at the very early stage when the UE sync in to the NW (i.e. The requirement of initial timing requirements), which happens with RACH procedure that is based on SSB. After that, the UE rely on the NW providing the timing adjustment (timing advance command) to the UE and currently there is no requirements on how the NW calculate/estimate such timing adjustment, which is based on UPLINK reference signals (such as SRS and DMRS). Therefore, there is no need to define any requirements based CSI-RS. Besides, when the UE needs to measure the L3 measurements and switch with MG to measure the CD-SSB then the UE can perform timing estimation on that SSB. Therefore, there is no need to change the existing timing requirements. Hence, we can remove the second bullet of option 1, option 3 and option 4. 
Regarding the second bullet in option 5 ‘An FG6-1a UE configured with a BWP not containing the SSB may need intra-frequency measurement gaps for intra-frequency mobility measurements.’: It is clear that this issue is about CSI-RS within the BWP hence there is no MG needed. 

	Qualcomm
	We agree that some RAN4 spec changes are needed due to the restriction of SSB availability defined in UE timing requirements.

	vivo
	We think the timing requirements for UE to acquiring DL timing when CD-SSB is outside active BWP needs further discussion.
According to existing requirements, 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. In our understanding, the requirements were only specified for UE supporting FG6-1 that there should be SSB within active BWP. For UE supporting FG 6-1a, when CD-SSB is not in the active BWP, measurement gap should be configured for intra-frequency and serving cell measurement. Some UEs may use measurement gap to acquire DL timing together with L3 intra-frequency measurement. For example, for RedCap UE for which the supported maximum bandwidth is 20MHz, it was agreed that when SSB is not within the active BWP measurement gap should be configured. 
However, no similar conditions are specified in existing timing requirements for normal UE. Moreover, even if measurement gap is configured, e.g., for intra-frequency measurement, the gap periodicity could be configured as 160ms, or periodicity of SSB itself could be 160ms. There could also be other inter-frequency measurements with gap on multiple frequency layers being configured. In these cases, UE could not meet timing tracking requirements as SSB would not be available during 160ms due to that gap would be used for measurements on other frequency layers. Otherwise, measurement delay requirements for inter-frequency layers may not be met.
So, timing requirements for FG 6-1a should be further developed.

	CMCC
	Option 2. 
If SSB is available at the UE, then there is no need to define new timing requirements. In our view, for option B, no matter UE use spare RF chain or wider RF bandwidth or MG, it will make SSB available at the UE.

	CATT
	Support option 2. It would be typical case that the UE in R18 should support the R15/16 feature which is mandatory with signaling. And we share the same view as MediaTek that this case is about the CSI-RS within active BWP and no measurement gap is needed. 

	Ericsson
	We support option 2. This issue should be discussed independent of timing requirements for which RAN4 has defined specific conditions on when to meet the requirements. It is the NW’s responsibility to configure gaps or make sure that SSB is transmitted in the DL reference cell such that at least one SSB is available at the UE during at least 160 ms for the UE to meet the timing requirements. We don’t see any need to link those to this topic.  

	Nokia
	No reply due to guidance:
In the 1st round, companies are encouraged to focus on Issue 1-1-1, Issue 1-1-2, Issue 1-1-3 and Issue 1-2-1.

	Intel
	We think the “RAN4 understanding on the necessity of UE timing requirements specification under Option A” needs to be captured at least in Annex in the report to RAN. It is the question on how UE can track timing without SSB in active BWP under Option A. UE may use CSI-RS (TRS) in the active BWP or any way of access to SSB.

	OPPO
	Option 2 is fine. But except the availability of CSI-RS solution in real field, we would like to further check/discuss the need of updating timing requirements.

	Apple
	Option 2

	Spreadtrum
	Regarding additional timing tracking RSs, refer to my response to Isuse 1-1-1.
Our opinion to Option A: we can compromise to it, and we agree with the necessity to make clarification on how UE can track timing without SSB in active BWP under Option A.



Issue 1-1-5: Considerations for option B-1
· Proposals
· Option 1 (Intel): 
· From UE complexity perspective, it may not be desiable for UEs to support the “Additional RF chain capability” for control channel monitoring purpose since the additional RF would be used very small part of time.
· Option 2 (CATT): 
· Option B requires higher standardization effort, more UE power consumption (if always using larger BW covering SSB outside active BWP) , and higher implementation complexity. It is less preferable from RAN4 point of view.
· [bookmark: _Hlk116072266]Option 3 (CMCC): 
· Only UE capability to perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions should be considered in Rel-18.
· Option 4 (Apple):
· Using smaller BW when UE does not need to receive SSB outside the active BWP can reduce power consumption significantly. It shall be considered as one of the possible implementations since it is in line with other existing procedure such as RRM measurement on deactivated or dormant SCell.
· Option 5 (Spreadtrum): 
· Power efficiency with respect to the way of larger BW is both traffic model dependent and network algorithm dependent
· It’s hardware dependent and at the cost of either power efficiency or data interruption to perform BM/RLM/BFD based on SSB outside active BWP using spare RF chain.
· Option 6 (vivo): 
· [bookmark: _Hlk116068886]For a UE supporting FG 6-1a bwp-WithoutRestriction to perform RLM/BFD/BM based on SSB outside active BWP by using vacant/separate RF chain, it may still need to rely on large BW to cover those cases where vacant/separate RF chain is not available. 
· Option 7 (Nokia): 
· To enable the operation B-1, RAN4 would need to define requirements for SSB-based BM/RLM/BFD measurements when the SSB is not within the active BWP.
· For operation B-1, no UE autonomous interrupts are allowed.
· Recommended WF
· Whether is following proposal/observation agreeable?
· For a UE supporting FG 6-1a bwp-WithoutRestriction to perform RLM/BFD/BM based on SSB outside active BWP by using vacant/separate RF chain, it may still need to rely on large BW to cover those cases where vacant/separate RF chain is not available. 

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	We disagree with recommended WF because it captures a very narrow case out of so many issues.
It is not clear to us what are we discussing in this issue? I mean what is the meaning of consideration in here? To our understanding, firstly we should agree on the criteria for providing the analysis and the solution then we can provide our comments accordingly. In our contribution paper we provided sufficient discussion on the consideration for the Option B in here so does that mean we should re-type the entire text? We recommend that this issue is left for the second round and to focus to agree on issues 1-1-1 and 1-1-2. 

	Moderator
	I think I clarified this in many places, e.g., in the introduction part, in the email.
Firstly, it is not to narrow down the options. Some of the options may be better captured under issue 1-1-3, e.g., power consumption, UE complexity. However, Issue 1-1-3 in the 1st round is mainly for deciding structure for high-level analysis, rather than detail discussion because aspects to be used for high-level analysis is still under discussion under issue 1-1-1. Therefore, most of the options listed in issues 1-1-4, 1-1-5, 1-1-6 and 1-1-7 are mainly for if there is interest for this proposal to be further discussed in the 2nd round. The guidance in the introduction is as below.
For Issue 1-1-4 to 1-1-7, companies are encouraged to focus on proposal(s) in the recommended WF and may indicate interest/support/against of the other listed options. 
Based on the outcome of issue 1-1-1, any options related to aspects agreed for high-level analysis will be further discussed in the 2nd round. 
Please company feel free to comment on any listed options.

	vivo
	We would like to know views on how vacant/separate RF works, which would have different RRM requirements impact depending on implementation.
It is not expected that UE is equipped with a dedicated separate RF on all the bands supported by UE for performing RLM/BFD/BM measurements based on SSB outside active BWP. Indeed, similar procedures as for NeedForGapsInfoNR and/or NeedForGapNCSG-InfoNR should be baseline, i.e., UE should report whether measurement gaps are needed (implying whether a vacant/separate RF chain is available) for the concerned serving cell or target/supported NR band after RRCReconfiguation. With this baseline, there could be cases that no vacant/separate RF chain is available for some of the serving cell or NR band based on current RRCReconfiguation. Thus, UE may still need to rely on large BW to cover these cases where vacant/separate RF chain is not available.

	Huawei 
	The Recommended WF seems to be related to a specific case of option B-1, and it’s not very clear to us whether and how it should be included in the high level analysis based on outcome of Issue 1-1-1. We are open to further discuss.
We also support the observations in option 1, 2, 4 and 5 as they highlight the power consumption aspect which we think it the most important aspect to consider. 

	CATT
	For option B-1, there are four implementations listed in the issue 1-1-2, we can accept the first option B-1-1 which is to use a larger bandwidth covering the SSB without interruption, but as mentioned in our paper and also other companies, this will cause large power consumption. The other options are not acceptable. For option B-1-2, since the serving cell measurement is always performed which is quite frequently, if interruption is allowed, the throughput will be seriously decreased. For option B-1-3 and B-1-4, they can already been covered by NCSG support and there is no need to define a similar feature. 

	Ericsson
	We disagree to the recommend WF. We also agree with what MTK wrote, i.e. RAN4 should first agree on the criteria/metric to evaluate the different solutions. Companies can provide their analysis and comments based on those metrics. Otherwise, we don’t see the point of spending time to identifying the metric to evaluate the different options. 
To enable the operation B-1, RAN4 would need to define interruptions requirements for SSB-based BM/RLM/BFD measurements when the SSB is not within the active BWP, i.e. for the case when the UE causes autonomous interruptions, RAN4 needs to define interruption rate. RAN4 can further discuss whether the existing interruption requirements can be reused. 
We also would like to point out that our view has not been captured in the list of options above. 


	Nokia
	No reply due to guidance:
In the 1st round, companies are encouraged to focus on Issue 1-1-1, Issue 1-1-2, Issue 1-1-3 and Issue 1-2-1.

	OPPO
	For option B-1, larger BW or vacant/separate RF chain could be possible solutions. Fine to firstly agree on the criteria/metric to evaluate the different solutions.

	apple
	recommended WF is not very clear. What do you mean vacant RF is not available?

	
	



Issue 1-1-6: Considerations for option B-2
· Proposals
· Option 1 (Intel): 
· RAN4 concern on TU impact especially from the controversial topics regarding the design of gap configuration for BM/RLM/BFD whether reusing existing gap framework or introducing new dedicated framework.
· Option 2 (CATT): 
· Option B) requires higher standardization effort and higher implementation complexity. It is less preferable from RAN4 point of view.
· Option 3 (CMCC): 
· Only UE capability to perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions should be considered in Rel-18.
· Option 4 (Apple):
· Using MG or NCSG to receive SSB outside the active BWP is feasible. However, further study is necessary in RAN4, e.g. on how to share gaps between L1 and L3, how to handle relationship between gaps for L1 and gaps for L3 if dedicated gap is configured for L1.
· Option 5 (Spreadtrum): 
· To accommodate the BM/RLM/BFD relevant measurements into MGs/NCMG will impose data throughput loss on.
· Option 6 (vivo): 
· For a UE supporting FG 6-1a bwp-WithoutRestriction to perform RLM/BFD/BM based on SSB outside active BWP with measurement gaps, new requirements should be developed
· Option 7 (Nokia): 
· Sharing of intra-frequency allocated gaps between RLM/BFD/BM and mobility may impact the scheduling opportunities of the UE and could lead to decreased TP due to increased number of gaps.
· Sharing of intra-frequency gaps between RLM/BFD/BM and mobility may impact the mobility performance due to having reduced measurement occasions available for mobility (L3) measurements.
· Dedicated intra-frequency gaps for RLM/BFD/BM may impact the scheduling opportunities of the UE and could lead to decreased TP due to increased number of gaps.
· Dedicated intra-frequency gaps may impact the mobility performance due to having reduced measurement occasions available for mobility (L3) measurements.
· Option 7 (Ericsson):
· For the solution based on shared MG, NCSG for L3 measurement or dedicated MG or NCSG, RAN4 work requires significant work compared to other solutions listed above
· Recommended WF
· Whether is following agreeable?
· Workload (standardization effort) for option B-2 is high

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	Same comment as in the previous issue1-1-6.

	Vivo
	We are fine to leave this for the 2nd round discussion when aspects in Issue 1-1-1 are determined.

	Huawei
	Similar view as MTK and vivo, this can be discussed as part of the high level analysis based on outcome of Issue 1-1-1.

	CATT
	We are fine to leave it to 2nd round discussion, but we understand this approach will cause higher spec impact, implementation complexity and also high impact the mobility performance. 

	Ericsson
	We disagree to the recommend WF. Our comment for previous is valid here, reproduced below:
RAN4 should first agree on the criteria/metric to evaluate the different solutions. Companies can provide their analysis and comments based on those metrics. Otherwise, we don’t see the point of spending time to identifying the metric to evaluate the different options.

	Nokia
	No reply due to guidance:
In the 1st round, companies are encouraged to focus on Issue 1-1-1, Issue 1-1-2, Issue 1-1-3 and Issue 1-2-1.

	apple
	It can be subjective about the workload. Therefore, the recommended WF is hard to agree.

	
	

	
	

	
	



Issue 1-1-7: Considerations for option C
· Proposals
· Option 1 (Intel): 
· NCD-SSB approach is an independent and separate capability from FG 6-1a although it can also achieve the same goal of FG 6-1a to give gNB’s scheduling flexibility from load balancing perspective.
· Option 2 (CATT): 
· If Option A is not sufficient in Rel-18, RAN4 can further discuss the extension of NCD-SSB to non-Redcap Ues in Rel-18. Requirements for Rel-17 Redcap Ues can be taken as a starting point. 
· Option C may also impact RAN1 and RAN2 so the other WGs need to be involved, i.e., RAN discussion is needed regarding whether Option C) is supported in Rel-18 or not.
· Option 3 (CMCC): 
· BM/RLM/BFD measurement with NCD-SSB can work with existing RAN4 requirements. No new requirements are needed.
· Option 4 (Apple): 
· Using NCD-SSB for BM/RLM/BFD may be feasible. However, a certain level of RAN4 study is still expected to support it. Besides, compared with CSI-RS approach, it is not that attractive since CSI-RS is more flexible.
· Option 5 (Spreadtrum): 
· The NCD-SSB adopted by release-17 UE would be applied by Ues to support” FG 6-1a BWP without restriction”
· Option 6 (vivo): 
· Supporting NCD-SSB for non-RedCap UE is feasible and beneficial. 
· NCD-SSB can be used for performing RLM/BFD/BM measurements when CD-SSB is outside active BWP.
· Option 7 (Nokia): 
· RAN4 would need to define all related UE requirements for mobility, RLM/BFD/BM based on NCD-SSB.
· Option 8 (Ericsson): 
· There are currently no requirements for performing BM/RLM/BFD based on NCD-SSB.
· Recommended WF
· Whether is following the common understanding?
· NCD-SSB approach is an independent and separate capability from FG 6-1a.

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	We believe option 3 is the aligned with the current RAN4 specs. However, we have the same comment as in issue 1-1-6 and hence it is worth waiting for consensus in issues 1-1-1 and 1-1-2.

	Vivo
	We in general agree with option 3. 
Applicability rule might be needed additionally which is to clarify that existing SSB based requirements are applicable to both CD-SSB and NCD-SSB.

	CMCC
	Option 3. And we agree with moderator recommended WF. NCD-SSB approach is independent of FG6-1a. NCD-SSB can be used for measurement if it transmits from network side.

	Huawei 
	We do not think an agreement on the Recommended WF is needed, as it is not relevant with the high level analysis.
We support option 6. In our view, using NCD-SSB for RLM/BFD/BM has clear benefits: 
· It can enable good UE power saving with BWP operation
· UE can re-use most of the existing implementations for CD-SSB
· NCD-SSB can be used for both L1 and L3 measurement, so intra-frequency measurement can be also performed without gap. 
· If NCD-SSB is transmitted for RedCap UE, it would be most cost-effective if it is also used by eMBB UE for RLM/BFD/BM. 
· The spec impact, if any, is quite small and most of the existing requirements based on CD-SSB can be re-used. 

	CATT
	We are fine to further study this approach. We think it is hard to say whether it is a separate capability from FG 6-1a for now and it depends on the further discussion how we define this approach. 

	Ericsson
	We disagree to the recommend WF. Our comment for issue 1-1-4  is valid here, reproduced below:
RAN4 should first agree on the criteria/metric to evaluate the different solutions. Companies can provide their analysis and comments based on those metrics. Otherwise, we don’t see the point of spending time to identifying the metric to evaluate the different options.

	Nokia
	No reply due to guidance:
In the 1st round, companies are encouraged to focus on Issue 1-1-1, Issue 1-1-2, Issue 1-1-3 and Issue 1-2-1.

	Intel
	We think that NCD-SSB approach is an independent and separate capability since it is not directly related with “BWP w/o restriction” since NCD-SSB itself is within active BWP. Thus, we recommend that RAN4 include this view in the report to RAN. Maybe say that while different from the current FG6-1a, the NCD-SSB would be another way to provide similar flexibility to the system,

	apple
	It is not clear what the recommended WF implies.

	Spreadtrum
	From system optimization perspective, we prefer to allow some Non-Redcap UEs to access NCD-SSB , by this way to get the most out of the NCD-SSB and to benefit  normal UE in terms of performance and power consumption at the same time.
Agree option 5.



[bookmark: _Hlk116031214]Sub-topic 1-2: General
Sub-topic description: To discuss if any specific solution(s) can be agreeable in RAN4.
Issue 1-2-1: Which/how new solution(s) to be supported
· Proposals
· Option 1 (Qualcomm): 
· Option B-1 is feasible, i.e. L1 measurements (RLM/BM/BFR) outside active DL BWP are feasible without measurement gap and interruptions
· A new UE capability for Option B-1 can be introduced, e.g.
	Capability-x-y-z
Indicates support of SSB-based RLM, SSB-based BFD (if supported), SSB-based CBD (if supported), and SSB-based L1-RSRP/L1-SINR measurement (if supported) using SSB that is outside active DL BWP. The SSB is still within the bandwidth of the configured UE-specific carrier. The UE supporting this Capability-x-y-z shall also support bwp-WithoutRestriction.
	Band
	No
	N/A
	N/A


· Expected specification changes are expected minimal and limited to TS38.300, TS38.213, and TS38.133.
· Option 2 (OPPO): 
· It is too late to discuss any new solution in Rel-17 and each solution with pros and cons has not a small impact on specification.
· UE can be allowed to perform BM/RLM/BFD when the active BWP does not contain SSB, which is up to UE implementation at least in Rel-15/16/17.
· Any solution is not precluded at this stage, and support to discuss in R18 FeRRM WI
· Option 3 (CATT): 
· It is typical case that a Rel-18 UE already support FG1-7 and 2-24, so Option a) which does not require any specification effort is generally preferable.
· If Option A is not sufficient in Rel-18, RAN4 can further discuss the extension of NCD-SSB to non-Redcap Ues in Rel-18. Requirements for Rel-17 Redcap Ues can be taken as a starting point.
· Option 4 (Apple):
· RAN4 shall rely on CSI-RS based approach in R17.
· 3GPP can consider studying the following solutions in R18 RRM enhancement.
· Perform BM/RLM/BFD based on SSB outside active BWP
· UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain
· BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements. 
· NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
· Option 5 (Spreadtrum):
· It’s proposed to study NCD-SSB for the Ues to support” FG 6-1a BWP without restriction”
· Option 6 (MTK):
· RAN4 suggest ranking the methods under study from the best option to the worst option as:
1. Perform BM/RLM/BFD based on CSI-RS within active BWP.
2. NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible.
3. Perform BM/RLM/BFD based on SSB outside active BWP:
a. Using Legacy rel-15/rel-16 MG.
b. Using NCSG.
c. Enlarge BW or using additional RF.
· Option 7 (CMCC): 
· Only UE capability to perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions should be considered in Rel-18.
· Option 8 (Huawei):
· Further consider option b-ii) and option c) for bwp-WithoutRestriction in Rel-18.
· Option b-ii): there is no CD- or NCD-SSB in the active BWP, and UE measures SSB outside BWP for RLM/BFD/BM, and gap or interruption is allowed for RF re-tuning.
· Option c): there is no CD-SSB in the active BWP, and NW configures NCD-SSB within active BWP for UE to perform RLM/BFD/BM.
· Recommended WF
· It was agreed in RAN#97 meeting that no new solution for FG 6-1a shall be added to Rel-17. Therefore, there is no need to discuss solution for Rel-17 anymore.
· Company is encouraged to provide views on solution(s) for Rel-18.

· 1st round Comment collection:
	Company
	Comments

	MediaTek
	Based on the analysis provided in our contribution paper, we support option 6, which ranks the provided options based on the criteria mentioned in issue 1-1-1. 

	Vodafone
	Option B1 seems to have useful synergies with the measurement of intra frequency eighbor cells’ SSBs that are outside the Active BWP. Given RAN’s decision on Release 18 RedCap, the negative battery impact of option B1 ought to be low.
NCB-SSB is extra network overhead and energy consumption. Hence it might not be deployed until that cell has filled up two overlapping RedCap BWPs with RedCap traffic, e.g. has >35 MHz of RedCap load. As RedCap load will vary between gNBs, it cannot be assumed that NCD SSB will be applied contiguously, so, measurement of intra frequency eighbor cells’ SSBs outside of the Active BWP will still be needed.

	Qualcomm
	We share the same view as Vodafone.
One very important advantage of Option B1, which can’t be obtained by the other options, is that those Ues supporting L1 measurements based on a serving cell’s SSB, outside of their active BWP, will very likely be also able to perform intra-frequency L3 measurements of target cells’ SSBs without MGs, which increases UE Tput without compromising UE Mobility performance.
Regarding Option C, even if NCD-SSB is transmitted by a serving cell, resources around the NCD-SSB will be very much crowed with RedCap Ues. Considering that RedCap UE may not have two Rx antennas, normal UE will have much less chances to be scheduled, which makes the UE stay in RRC Connected mode or non-DRX mode longer because the 1-Rx based RedCap UE will be scheduled with low code-rate. Therefore, we do not agree that Option C is efficient in terms of power consumption and Tput.
And we do not agree to the idea of scoring the options.

	Vivo
	We are in general supportive of option 5. Moreover, as commented for issue 1-1-7, exiting SSB based requirements are applicable for both NCD-SSB and CD-SSB. Thus, minimum spec change is needed for NCD-SSB based approach, i.e., a sentence for applicability rule is to be added.

	CMCC
		Option B1 without any interruption or scheduling restriction can be considered if any new capability for BWPwithoutrestriction needs to be done additionally in Rel-18. 
For NCD-SSB, this is independent of BWPwithoutrestriction capability. In our view, no new requirements are needed. This can also be discussed in Rel-18

	Huawei 
	We support option 8.
As commented also in Issue 1-1-1, in our view, UE power consumption is the most important aspect to consider when comparing different options because the main motivation to have a BWP without SSB is to enable UE power saving. Otherwise, we do not see clear reason why NW would configure UE in such a BWP. If throughput impact or RS overhead is prioritized, it would be more flexible and efficient for NW to have all Ues staying on a BWP equal to CBW, and load balancing can be achieved via NW scheduling.
We agree with the first bullet of the Recommended WF that the discussion is for Rel-18.
To VDF and QC, we understand the synergy with RRM measurement can also be achieved with option C, and in some cases with option B2 as well. When there is NCD-SSB in the active BWP, it can be used for both RLM/BFD/BM and L3 RRM measurement, so no measurement gap would be needed for intra-frequency measurement. With option B2, when NCSG is used, RRM measurement can also be performed at the same time as RLM/BFD/BM.

	CATT
	Support option 3. And we think we don’t need to specify all the approaches. And CSI-RS based approach is the simplest approach with small spec impact and can be as the starting point. 

	Ericsson
	We support option 1 which is to introduce a new capability for Ues capable of performing L1 measurements (RLM/BM/BFR) outside active DL BWP without measurement gap and interruptions. 
This has the least and almost no impact on RAN4 and in general small impact on other WGs. This has slight drawback of increasing power consumption. But this will be UE capability and also if NW provides SSB within the BWP then UE supporting this capability does not need to use wider BW (up to UE implementation). 
Gap based solution will impact measurement/evaluation periods of both L1 and L3 measurements due to gap sharing. This will degrade mobility and L1 performance.
Therefore Option 1 is the best that can be done in Rel-17. Other Options like use of gaps can be studied in Rel-18 subject to RAN agreement.

	Vodafone-2
	To respond to Huawei: I think that ‘option C’ is the NCD-SSB option. In which case I don’t see the synergies with eighbor cell measurements because the adjacent cells might not be transmitting NCD-SSB (as, in my opinion, the activation of NCD SSB depends upon the RedCap load on the cell – which will vary from cell to cell, e.g. the cell sector facing a warehouse may use NCD-SSB but the cell sector pointing 120 degrees away, over a town, might well not need NCD SSB).
While I agree that option B2 could have synergies with eighbor cell measurements, it has the disadvantage of needing measurement gaps.
I agree that the use of BWP is a lot about reducing UE power consumption. But, with regard to the UE power consumption impact of option B1, I’d really welcome companies to explain the Rel 18 Redcap, 5 MHz digital processing / 20 MHz RF bandwidth decision, please.

	Nokia
	In general, we can support an approach using a) combined with gap assisted intra-frequency measurements. Such solution is already available and would need no additional RAN4 work. We can also further discuss option 1 and option 3 without NCD-SSB part. Also, option 7 is fine.
Option 1: This solution would have low impact on RAN4 specification and provide a feasible solution. RAN4 would need to define some requirements which are currently only applicable if the SSB is within the active BWP.
Question for Qualcomm: we assume the UE would need measurement gaps for performing intra-frequency measurements?
Option 2: This is not really proposing a solution?
Option 3: This solution would have low considering only first part (bullet). We do not see a need to introduce NCD-SSB as intra-f gap assisted measurements is already available feature for providing intra-frequency measurements.
Option 4: we can further discuss as there are a number of solutions. If we go for 1st bullet and use gap assisted intra-f measurements, we wonder if a 2nd solution is needed? For the 2nd bullet we see that at least part of the proposal is similar to option 1. 
It is not clear if Apple believe UE need gaps for intra-f measurements in this case?
Option 5: We have concerns on the potential network overhead system impact and complexity.
Option 6: We are fine to further discuss but it seems only to make sense if companies are really considering the solutions. We have concern on NCD-SSB as it cannot only be evaluated for UE impact/RAN4 impact but also does impact network overhead and have system impact.
Option 7: This solution would have low impact on RAN4. Similar to option 1.
Option 8: These solutions seem to be rather complex due to options and NCD-SSB.

	Intel
	Our view is that one option is selected from true BWP w/o restriction approach aside from NCD-SSB approach which can be handled separately. Also, we think that RAN4 need to consider the justification of workload for new design when there exist reasonable and almost stable alternative solutions are available.  
3. BWP w/o restriction approach
      .One option selected from {CSI-RS method, Additional RF capability, MG-based method}
      (Our preference: CSI-RS method > Additional RF BW Capability > MG-based method, though)   
4. NCD-SSB approach

However, note that RAN4 task was “RAN asks RAN4 to do a high-level analysis of the options in RAN 4’s answer to Q2 in RP-221911 and report it to RAN#98 for RAN decision “. It is interesting to share views in RAN4, but RAN4 has not been tasked to provide a recommendation, only to provide information so that RAN can make the decision.

	OPPO
	Support option 2. It seems hard to preclude any solution in Rel-17 since each has pros and cons. We also support the approach in option 4 that we can consider studying solutions in R18 RRM enhancement.
Also, if RAN4 has to provide a preference list, we think option A and option B-1 could be prioritized to be studied with smaller impact, but all options including B-2 and C are good for R18.

	apple
	We support the WF and option 4

	Spreadtrum
	Response to power consumption concerns on Option C. 
It’s deemed that the network load balance algorithm should take care the load around CD-SSB and NCD-SSB are well balanced. I think for FG 6-1A UE, it’s possible to BWP switching between BWPs with CD-SSB and NCD-SSB.
We take the NCD-SSB as the first preference.



Companies views’ collection for 1st round 
Open issues 
Company’s views are collected in section 1.2.

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.
Sub-topic 1-1: High-level analysis of the options
	
	Status summary 

	Issue 1-1-1: Aspects to be considered for high-level analysis of the options
	During GTW on 13th Oct., following agreements were reached.
· Agreements
· RAN4 works on the below aspects/criteria for highest-level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP
· RRM requirements impact (Spec impact) / workload in RAN4
· Mobility performance impact
· Throughput impact (Data interruption)
· UE power consumption / UE complexity

Recommendations for 2nd round:
No more discussion in the 2nd round.
Company may bring in analysis from additional aspects/criteria in the next meeting.

	Issue 1-1-2: Options split for high-level analysis 

	12 companies provided comments in the 1st round. 10 companies are OK/fine with option 1. 2 companies can compromise to option 1.
Tentative agreements:
Options from RP-221911 are further split as below for high-level analysis.
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-1-3) Using a separate RF chain without interruptions
· Option B-1-4) Using a separate RF chain with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-1) Shared MG or NCSG for RLM/BFD/BM and L3 measurement
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD

Recommendations for 2nd round:
The issue is closed.

	Issue 1-1-3: High-level analysis of options

	12 companies provided comments in the 1st round. 4 companies think option 1 provides detail information which could help RAN plenary down-select the options. 7 companies slightly prefer or prefer option 2/3 with simplified information as the task is to provide high-level analysis.

Candidate options:
Since aspects/criteria used for high-level analysis were agreed during GTW session, the issue will be re-organized for providing high-level analysis directly based on Option 1 and option 2/3. 
Issue 1-1-3-1: High-level analysis of options on RRM requirements impact/workload in RAN4
· Proposals
· Option 1: 
	Options
	RRM requirements impact/workload in RAN4

	Option A)
	· CSI-RS based RLM/BFD/BM requirements are already specified.
· Timing requirements based on SSB outside active BWP need further discussion.

	Option B-1-1)
	· Applicability of existing requirements for RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to defined.

	Option B-1-2)
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· Interruption requirements need to be developed additionally to allow UE for switching, or
· Interruption requirements with NCSG is developed so that UE is allowed for switching and interruption length and location is known to NW.

	Option B-1-3)
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· No interruption is allowed.
· UE May need to fallback to larger BW when there is no vacant/separate RF available under certain band combinations

	Option B-1-4)
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· Interruption requirements need to be developed.
· UE May need to fallback to larger BW when there is no vacant/separate RF available under certain band combinations

	Option B-2-1)
	New requirements should be developed for the gap sharing mechanism.
· Requirements for gap-based RLM
· Requirements for gap-based BFD
· Requirements for gap-based BM
· CCSF for measurements within gaps
· Gap sharing mechanism for L1 measurements and L3 measurements.
· Others?

	Option B-2-2)
	New requirements should be developed for L1 measurements with dedicated measurement gaps.
· Requirements for gap-based RLM
· Requirements for gap-based BFD
· Requirements for gap-based BM
· CCSF for measurements within gaps
· Gap collision handling between L1 gap and L3 gap
· Others?

	Option B-3)
	Option 1: BM/RLM/BFD measurement with NCD-SSB can work with existing RAN4 requirements. No new requirements are needed.
Option 2: Applicability of existing requirements based on CD-SSB (SSB in existing requirements), i.e., SSB based RLM/BFD/BM and timing requirements, to NCD-SSB



· Option 2: 
	Solutions
	RRM requirements impact/workload in RAN4

	Option A)
	None

	Option B-1-1)
	Minor

	Option B-1-2)
	Minor

	Option B-1-3)
	Minor

	Option B-1-4)
	Minor

	Option B-2-1)
	Medium

	Option B-2-1)
	Medium

	Option B-3)
	None



Issue 1-1-3-2: High-level analysis of options on mobility performance impact
· Proposals
· Option 1: 
	Options
	Mobility performance impact

	Option A)
	· Intra-frequency measurement is performed within gap

	Option B-1-1)
	· Intra-frequency measurement is performed without gap
· Inter-frequency measurement can be performed without gap when inter-frequency SSB is within the larger BW

	Option B-1-2)
	· Intra-frequency measurement is performed without gap

	Option B-1-3)
	· Intra-frequency measurement is performed without gap 

	Option B-1-4)
	· Intra-frequency measurement is performed without gap 

	Option B-2-1)
	· Intra-frequency measurement is performed within gap, and gap is shared with RLM/BFD/BM measurements. There could be mobility performance degradation.

	Option B-2-2)
	· Intra-frequency measurement is performed within gap, and gap could be collided with L1 gap for RLM/BFD/BM measurements. There could be mobility performance degradation.

	Option B-3)
	· Intra-frequency measurement is performed without gap



· Option 2: 
	Options
	Mobility performance impact

	Option A)
	No

	Option B-1-1)
	No

	Option B-1-2)
	No

	Option B-1-3)
	No

	Option B-1-4)
	No

	Option B-2-1)
	Yes

	Option B-2-1)
	Yes

	Option B-3)
	No




Issue 1-1-3-3: High-level analysis of options on throughput impact (data interruption)
· Proposals
· Option 1: 
	Options
	Throughput impact (Data interruption)

	Option A)
	· As measurement gap for intra-frequency measurement needs to be configured, UE cannot be scheduled during measurement gap.

	Option B-1-1)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.

	Option B-1-2)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.
· Interruptions would cause throughput loss.

	Option B-1-3)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.

	Option B-1-4)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.
· Interruptions would cause throughput loss.

	Option B-2-1)
	· UE cannot be scheduled within gap.
· UE can be scheduled within ML for NCSG gap.

	Option B-2-2)
	· UE cannot be scheduled within gap for L1 and L3 measurements.
· UE can be scheduled within ML of NCSG gap for L1 measurements.

	Option B-3)
	· UE can always be scheduled if no inter-frequency measurement with gap being configured



· Option 2: 
	Options
	Throughput impact (Data interruption)

	Option A)
	None

	Option B-1-1)
	None

	Option B-1-2)
	None

	Option B-1-3)
	None

	Option B-1-4)
	None

	Option B-2-1)
	None 

	Option B-2-1)
	Additional interruption 

	Option B-3)
	None



Issue 1-1-3-4: High-level analysis of options on UE power consumption / UE complexity
· Proposals
· Option 1: 
	Options
	UE power consumption / UE complexity

	Option A)
	· UE works in active BWP. 
· No RF retuning is needed for CSI-RS based RLM/BFD/BM.
· FFS whether RF retuning is needed for UE to meet timing requirements.
· As periodicity of CSI-RS is shorter than that of SSB typically, CSI-RS based RLM/BFD/BM measurement period is shorter when no DRX is configured, which would cause higher power consumption.

	Option B-1-1)
	· UE works in larger BW than active BWP. 
· No RF retuning is needed.

	Option B-1-2)
	· UE works in larger BW than active BWP. 
· RF retuning is needed for UE to switch between larger BW and active BWP.

	Option B-1-3)
	· UE needs to always turn on vacant/separate RF chain 

	Option B-1-4)
	· UE needs to periodically turn on vacant/separate RF chain

	Option B-2-1)
	· UE works in active BWP.

	Option B-2-2)
	· UE works in active BWP.

	Option B-3)
	· UE works in active BWP 
· RF retuning is not needed



· Option 2: 
	Options
	UE power consumption / UE complexity

	Option A)
	Low

	Option B-1-1)
	High

	Option B-1-2)
	Medium

	Option B-1-3)
	High 

	Option B-1-4)
	Medium

	Option B-2-1)
	Low

	Option B-2-1)
	Low

	Option B-3)
	Low



Recommendations for 2nd round:
It is noted the two options for the above series of issues are based on original option 1 and option 2/3 respectively.
For new Issues 1-1-3-1, 1-1-3-2, 1-1-3-3 and 1-1-3-4, company is encouraged to provide comments/inputs/new options to develop high-level analysis on the agreed four aspects/criteria.

	Issue 1-1-4: Considerations for option A

	11 companies provided comments in the 1st round. 4 companies think timing requirements for option A (CSI-RS based RLM/BFD/BM) need further discussion. 6 companies think no additional work is needed for option A.

Candidate options:
Timing requirements related options are kept for further discussion. Other options can be considered as input to be collected in the 2nd round for issue 1-1-3 series.
Issue 1-1-4: Considerations for option A
· Proposals
· Option 1 (Intel): 
· RAN4 to discuss the necessity of “Introduction of timing requirements based on CSI-RS” to meet the existing UE transmit error requirements for FG 6-1a support with CSI-RS based solution.
· Option 2 (CMCC, Apple, CATT, Ericsson, MTK, OPPO): 
· Existing specs can support CSI-RS based BM/RLM/BFD within active BWP. No additional work is required.
· Option 3 (Spreadtrum): 
· CSI-RS for TRS might be required for time and frequency tracking in the case of SSB outside active BWP.
· Option 4 (vivo, Qualcomm, [OPPO]): 
· For a UE supporting FG 6-1a bwp-WithoutRestriction to perform CSI-RS based RLM/BFD/BM, it needs further discussion how UE can meet timing requirements when SSB is outside active BWP.

Recommendations for 2nd round:
Further discuss the candidate options.

	Issue 1-1-5: Considerations for option B-1

	Companies have diverse views on the issue. 

Recommendations for 2nd round:
The issue is on hold in the 2nd round.
Company is to focus on issue 1-1-3 series in the 2nd round. If there are controversial issues related to option B-1 when developing high-level analysis, it may be further handled under this issue.

	Issue 1-1-6: Considerations for option B-2

	Recommendations for 2nd round:
The issue is on hold in the 2nd round.
Company is to focus on issue 1-1-3 series in the 2nd round. If there are controversial issues related to option B-2 when developing high-level analysis, it may be further handled under this issue.

	Issue 1-1-7: Considerations for option C

	Recommendations for 2nd round:
The issue is on hold in the 2nd round.
Company is to focus on issue 1-1-3 series in the 2nd round. If there are controversial issues related to option C when developing high-level analysis, it may be further handled under this issue.



Sub-topic 1-2: General
	
	Status summary 

	Issue 1-2-1: Which/how new solution(s) to be supported 
	Diverse views from companies are observed. 
It seems agreeable that there is no need to discuss solution for Rel-17 in RAN4.

Tentative agreements:
No need to discuss solution for Rel-17 in RAN4.

Candidate options:
Issue 1-2-1: Which/how new solution(s) to be supported
· Proposals
· Option 1 (Qualcomm, Vodafone, CMCC, Ericsson): 
· Option B-1 is feasible, i.e. L1 measurements (RLM/BM/BFR) outside active DL BWP are feasible without measurement gap and interruptions
· A new UE capability for Option B-1 can be introduced, e.g.
	Capability-x-y-z
Indicates support of SSB-based RLM, SSB-based BFD (if supported), SSB-based CBD (if supported), and SSB-based L1-RSRP/L1-SINR measurement (if supported) using SSB that is outside active DL BWP. The SSB is still within the bandwidth of the configured UE-specific carrier. The UE supporting this Capability-x-y-z shall also support bwp-WithoutRestriction.
	Band
	No
	N/A
	N/A


· Expected specification changes are expected minimal and limited to TS38.300, TS38.213, and TS38.133.
· Option 2 (OPPO): 
· Any solution is not precluded at this stage, and support to discuss in R18 FeRRM WI
· Option 3 (CATT): 
· It is typical case that a Rel-18 UE already support FG1-7 and 2-24, so Option a) which does not require any specification effort is generally preferable.
· If Option A is not sufficient in Rel-18, RAN4 can further discuss the extension of NCD-SSB to non-Redcap Ues in Rel-18. Requirements for Rel-17 Redcap Ues can be taken as a starting point.
· Option 4 (Apple, OPPO):
· RAN4 shall rely on CSI-RS based approach in R17.
· 3GPP can consider studying the following solutions in R18 RRM enhancement.
· Perform BM/RLM/BFD based on SSB outside active BWP
· UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain
· BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements. 
· NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
· Option 5 (Spreadtrum, vivo, CMCC, [Intel], [Huawei]):
· NCD-SSB is used for the UEs to support” FG 6-1a BWP without restriction”
· Option 6 (MTK):
· RAN4 suggest ranking the methods under study from the best option to the worst option as:
1. Perform BM/RLM/BFD based on CSI-RS within active BWP.
2. NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible.
3. Perform BM/RLM/BFD based on SSB outside active BWP:
a. Using Legacy rel-15/rel-16 MG.
b. Using NCSG.
c. Enlarge BW or using additional RF.
· Option 8 (Huawei):
· Further consider option b-ii) and option c) for bwp-WithoutRestriction in Rel-18.
· Option b-ii): there is no CD- or NCD-SSB in the active BWP, and UE measures SSB outside BWP for RLM/BFD/BM, and gap or interruption is allowed for RF re-tuning.
· Option c): there is no CD-SSB in the active BWP, and NW configures NCD-SSB within active BWP for UE to perform RLM/BFD/BM.

Recommendations for 2nd round:
Confirm tentative agreement.
Further discuss the updated options. 



Discussion on 2nd round (if applicable)
Sub-topic 1-1: High-level analysis of the options
<Agreement >: 
<During GTW on 13th Oct., following agreements were reached.>
· Agreements
· RAN4 works on the below aspects/criteria for highest-level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP
· RRM requirements impact (Spec impact) / workload in RAN4
· Mobility performance impact
· Throughput impact (Data interruption)
· UE power consumption / UE complexity
<Agreement >:
Options from RP-221911 are further split as below for high-level analysis.
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-1-3) Using a separate RF chain without interruptions
· Option B-1-4) Using a separate RF chain with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-1) Shared MG or NCSG for RLM/BFD/BM and L3 measurement
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD


<Way forward >: 
Issue 1-1-3-1: High-level analysis of options on RRM requirements impact/workload in RAN4
· Proposals
· Option 1: 
	Options
	RRM requirements impact/workload in RAN4

	Option A)
	· CSI-RS based RLM/BFD/BM requirements are already specified.
· Timing requirements based on SSB outside active BWP need further discussion.

	Option B-1-1)
	· Applicability of existing requirements for RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to defined.

	Option B-1-2)
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· Interruption requirements need to be developed additionally to allow UE for switching, or
· Interruption requirements with NCSG is developed so that UE is allowed for switching and interruption length and location is known to NW.

	Option B-1-3)
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· No interruption is allowed.
· UE May need to fallback to larger BW when there is no vacant/separate RF available under certain band combinations

	Option B-1-4)
	· Applicability of existing requirements for SSB based RLM/BFD/BM measurement, including applicability of measurement restrictions and scheduling restrictions, need to be specified 
· Interruption requirements need to be developed.
· UE May need to fallback to larger BW when there is no vacant/separate RF available under certain band combinations

	Option B-2-1)
	New requirements should be developed for the gap sharing mechanism.
· Requirements for gap-based RLM
· Requirements for gap-based BFD
· Requirements for gap-based BM
· CCSF for measurements within gaps
· Gap sharing mechanism for L1 measurements and L3 measurements.
· Others?

	Option B-2-2)
	New requirements should be developed for L1 measurements with dedicated measurement gaps.
· Requirements for gap-based RLM
· Requirements for gap-based BFD
· Requirements for gap-based BM
· CCSF for measurements within gaps
· Gap collision handling between L1 gap and L3 gap
· Others?

	Option C)
	Option 1: BM/RLM/BFD measurement with NCD-SSB can work with existing RAN4 requirements. No new requirements are needed.
Option 2: Applicability of existing requirements based on CD-SSB (SSB in existing requirements), i.e., SSB based RLM/BFD/BM and timing requirements, to NCD-SSB



· Option 2: 
	Solutions
	RRM requirements impact/workload in RAN4

	Option A)
	None

	Option B-1-1)
	Minor

	Option B-1-2)
	Minor

	Option B-1-3)
	Minor

	Option B-1-4)
	Minor

	Option B-2-1)
	Medium

	Option B-2-1)
	Medium

	Option C)
	None



Recommendations for 2nd round:
For new Issues 1-1-3-1, 1-1-3-2, 1-1-3-3 and 1-1-3-4, company is encouraged to provide comments/inputs/new options to develop high-level analysis on the agreed four aspects/criteria.

· 2nd round Comment collection:
	Company
	Comments

	MediaTek
	We support option 2 and we want more time to check Option 1 in details so it is fine to keep it FFS for now.

	Qualcomm
	Option 2 is too much simplified to include some detailed analyses.

	Moderator
	As summarized in the 1st round, the two options are based on companies’ inputs from contributions. It is better that company can further elaborate the options so that we could formulate a good basis for further study. Please also provide technical analysis when proposals are being made.
From moderator perspective, I also think option 2 is too simplified and may not be able to serve the purpose for down-selection at RAN plenary. If company supports option 2, please provide technical reasons why the conclusion is drawn.
In addition, a combination of option 1 and option 2 may be considered, i.e., technical reasons as in option 1 and conclusions as in option 2, are all provided as part of high-level analysis.  Company is also encouraged to comment on this approach.

	vivo
	We think option 1 is providing necessary information for RAN plenary. We support option 1.
We are also fine to consider moderator’s suggestion to combine option 1 and option 2. Option 2 itself is not clear.

	Ericsson
	Input from both options in Option 1 and Option 2 should be provided to the RAN. 
Option 2 will give high level overview and Option 1 will give details on the impact for each solution.

	CATT
	We think the two options can be combined as moderator suggested. The potential requirements can be listed and based on which the conclusions in option 2 are provided. And for the conclusion, we can split the approaches into four levels (none, small, medium and high). For the details of the impact in option 1, prefer to have further check. 

	Intel
	Option 1 format is useful to capture detail information to RAN stakeholders.
As a summary format, Option 2 is also meaningful.

	Spreadtrum
	We would like a table to reflect a whole picture of conclusions on all the aspects for each option, plus several other tables like option 1 to elaborate detail analysis with regard to the evaluation aspects.

	apple
	We also think it is beneficial to provide both option 1 and 2 to RAN plenary.
On B-1-1/2/3/4: another spec impact to be discussed is if we assume the wider BW only applies for SSB symbols or all symbols. The corresponding impact on intra-/inter-frequency with gap should be investigated also.
Also, depending on UE’s capability of max CBW, UE may not be always able to support all SSB outside of BWP. However, it is unclear if wider BW and extra RF chain solution have the same limitation. Such limitation should be clarified also.


	Huawei 
	We are fine with moderator’s suggestion to combine option 1 and 2. 
We are not sure if we need to provide as many details as in option 1, would it be sufficient to mention whether clarification on the applicability or development of new requirements or no spec change are needed? Anyway, we are open to further discuss the exact wording.
On option C, we support option 2 in the option 1 table (maybe we need some new indexing than ‘option’) as we understand some clarification on the applicability is needed, so the impact should be ‘minor’ rather than ‘none’ in option 2 table. 

	Nokia
	Firstly, we would like to understand the scope of the discussions here. Is this option (and other) about LS feedback to plenary being agreed now or is it about agreeing a template for further impact discussions for next RAN4 meeting?
We don’t have a strong view and outcome of an analysis could in the end by very much the same as we expect for companies, in order to conclude according to option 2, would need to do the analysis according to option 1.
Bit as said, it is not fully clear what the Issue is discussing. We assume this high level analysis is for internal RAN4 analysis to conclude, in the next RAN4 meeting, how to reply to plenary?
Too simplified reply might not be useful for plenary discussion. Hence, more details might be the best WF. We can support option 1 as base for further analysis.
We do not agree on the Option C outcome

	OPPO
	Agree with vivo that option 1 and option 2 can be combined to provide both details and high-level overview from RAN4. In our view, the question from Apple on wider BW for SSB or all symbols is valid. Related impact needs to be studied.



Issue 1-1-3-2: High-level analysis of options on mobility performance impact
· Proposals
· Option 1: 
	Options
	Mobility performance impact

	Option A)
	· Intra-frequency measurement is performed within gap

	Option B-1-1)
	· Intra-frequency measurement is performed without gap
· Inter-frequency measurement can be performed without gap when inter-frequency SSB is within the larger BW

	Option B-1-2)
	· Intra-frequency measurement is performed without gap

	Option B-1-3)
	· Intra-frequency measurement is performed without gap 

	Option B-1-4)
	· Intra-frequency measurement is performed without gap 

	Option B-2-1)
	· Intra-frequency measurement is performed within gap, and gap is shared with RLM/BFD/BM measurements. There could be mobility performance degradation.

	Option B-2-2)
	· Intra-frequency measurement is performed within gap, and gap could be collided with L1 gap for RLM/BFD/BM measurements. There could be mobility performance degradation.

	OptionC)
	· Intra-frequency measurement is performed without gap



· Option 2: 
	Options
	Mobility performance impact

	Option A)
	No

	Option B-1-1)
	No

	Option B-1-2)
	No

	Option B-1-3)
	No

	Option B-1-4)
	No

	Option B-2-1)
	Yes

	Option B-2-1)
	Yes

	Option C)
	No



Recommendations for 2nd round:
For new Issues 1-1-3-1, 1-1-3-2, 1-1-3-3 and 1-1-3-4, company is encouraged to provide comments/inputs/new options to develop high-level analysis on the agreed four aspects/criteria.

· 2nd round Comment collection:
	Company
	Comments

	MediaTek
	We support option 2 and we want more time to check Option 1 in details so it is fine to keep it FFS for now.

	Vodafone
	I assume that this table relates to intra-cell mobility? If so, please update the title. If not, the contents seem wrong.
For option A, did you mean to say “Intra-frequency measurement is performed within WITHOUT gap” ?

	Qualcomm
	Option 2 is too much simplified to include some detailed analyses. It is not clear what is the definition of “impact.” For those with “No,” does it mean they provide equally good mobility performances and the mobility performances are not impacted at all?

	Moderator
	As summarized in the 1st round, the two options are based on companies’ inputs from contributions. It is better that company can further elaborate the options so that we could formulate a good basis for further study. Please also provide technical analysis when proposals are being made.
From moderator perspective, I also think option 2 is too simplified and may not be able to serve the purpose for down-selection at RAN plenary. If company supports option 2, please provide technical reasons why the conclusion is drawn.
In addition, a combination of option 1 and option 2 may be considered, i.e., technical reasons as in option 1 and conclusions as in option 2, are all provided as part of high-level analysis.  Company is also encouraged to comment on this approach.
@Vodafone, intra-cell mobility is not clear to me. Do you mean intra-frequency mobility? The mobility performance can be analyzed from intra-frequency measurement, inter-frequency measurement and intra-RAT measurement perspective. The delta here is only on intra-frequency measurement. Therefore, only difference on intra-frequency measurement is provided. Still, the analysis is for mobility performance and it seems no necessary to change the title. For option A), the intra-frequency measurement is performed based on CD-SSB outside active BWP, so it is performed withing gap for sure.

	Vodafone
	To me, intra-cell mobility relates to the measurement of the serving cell (i.e. the current cell as defined by the Cell Defining SSB, and whose CD SSB is outside of the Active BWP), while inter-cell, intra-frequency mobility relates to the need to measure the Cell Defining SSB’s of the neighbouring cells (e.g. on adjacent gNBs).
The comparison in the tables above this section appears to relate to the measurement of the Serving Cell’s SSB, not the neighbour cells’ SSBs (at least because, with option C, the neighbouring cell need not have an NCD-SSB).
*****
Sorry I still don’t understand “withing gap”. My understanding of Option A was that the measurements were done on the CSI-RS, so that they were done withOUT gap.

	vivo
	We think option 1 is providing necessary information for RAN plenary. We support option 1.
To Vodaphone: There is not intra-cell mobility concept in RAN4. We are considering RLM/BFD/BM for FG 6-1a here, so the UE is in connected mode. Serving cell measurement is conducted together with intra-frequency measurement when UE is in connected mode. For intra-frequency measurement, only those SSBs of neighbour cells that has same center frequency as serving cell’s CD-SSB will be measured simultaneously. I guess there would be misunderstanding here. RLM/BFD/BM based on CSI-RS is performed without gap for sure. But intra-frequency measurement is performed based on CD-SSB outside active BWP and thus within gap. Only intra-frequency measurement is relevant to mobility performance.

	Ericsson
	The purpose is to assess the impact of different solutions (A, B-1/2 and C) on the Mobility performance.
But the mobility performance refers to any L3 measurements including intra-frequency, inter-frequency and inter-RAT measurements.
Table under Option 1 is very confusing. In some cases the table in Option shows impact on intra-frequency and in some cases on intra-frequency and inter-frequency measurements.
For example, in case of B-2-1, the gaps are shared between L1 measurements (RLM/BFD/BM) and L3 measurements. Then this should also impact , inter-frequency and inter-RAT measurements because the same gaps will be shared between L1 and any L3 measurements. However, moderator shows it will impact only intra-frequency L3 measurements. This is misleading.

	CATT
	For the approach of high level analysis, same comment as issue 1-1-3-1 to combine the two options. For the details in option 1, need further check. Firstly, we share the same view as Ericsson that the option 1 is confusing. Also just listing whether the measurement is performed with/without gap cannot reflect the mobility impact. Secondly, At least for option A), we have different understanding. We understand with option A), the RLM/BFD measurement is performed with CSI-RS within active BWP, i.e. measurement without gap and should have no impact on the mobility. 

	Spreadtrum
	For Optiopn C, if the Intra-F measurement is based on CD-SSB, measurement GP is required , otherwise if it could be based on NCD-SSB, measure GP might be not required. 

	apple
	On B-1-1/2/3/4, it should be clarified first if wider BW/separated RF chain only apply to SSB symbol or all symbols. Depending on the answer, it may have different implication on mobility performance. More discussion is needed. 

	Huawei 
	We understand this aspect is for “mobility performance impact”, so it is related to the L3 measurement or neighbor cell measurement. We agree that whether intra-frequency measurement can be performed with or without MG should be considered, and we are open to further discuss if other “sub-aspects” needs to be considered. 

	Nokia
	Option 2 is very simplified. For Option 1 it is not clear how the conclusions are reached? For example for option A it says ‘Intra-frequency measurement is performed within gap’ where option A is ‘Perform BM/RLM/BFD based on CSI-RS within active BWP’ but this somehow assume UE is not using wider BW reception? In one example the UE could perform BM/RLM/BFD based in CSI-RS within the active BWP while using wider BW reception for SSB based measurements?

	OPPO
	Share the similar concern that all of intra-f, inter-f and inter-RAT measurement should be considered for mobility performance impact. We are open to further check Option 1 in details.



Issue 1-1-3-3: High-level analysis of options on throughput impact (data interruption)
· Proposals
· Option 1: 
	Options
	Throughput impact (Data interruption)

	Option A)
	· As measurement gap for intra-frequency measurement needs to be configured, UE cannot be scheduled during measurement gap.

	Option B-1-1)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.

	Option B-1-2)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.
· Interruptions would cause throughput loss.

	Option B-1-3)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.

	Option B-1-4)
	· As gap is not needed for intra-frequency measurement, UE can always be scheduled if no other inter-frequency measurement with gap is configured.
· Interruptions would cause throughput loss.

	Option B-2-1)
	· UE cannot be scheduled within gap.
· UE can be scheduled within ML for NCSG gap.

	Option B-2-2)
	· UE cannot be scheduled within gap for L1 and L3 measurements.
· UE can be scheduled within ML of NCSG gap for L1 measurements.

	Option C)
	· UE can always be scheduled if no inter-frequency measurement with gap being configured



· Option 2: 
	Options
	Throughput impact (Data interruption)

	Option A)
	None

	Option B-1-1)
	None

	Option B-1-2)
	None

	Option B-1-3)
	None

	Option B-1-4)
	None

	Option B-2-1)
	None 

	Option B-2-1)
	Additional interruption 

	Option C)
	None



Recommendations for 2nd round:
For new Issues 1-1-3-1, 1-1-3-2, 1-1-3-3 and 1-1-3-4, company is encouraged to provide comments/inputs/new options to develop high-level analysis on the agreed four aspects/criteria.

· 2nd round Comment collection:
	Company
	Comments

	MediaTek
	We would like to highlight that this discussion in this task is related to FG6-1a and we would like to remind that this FG6-1a is specified to help the UE for enhanced power saving where throughput is not the main interest at the UE and the NW. Where if the NW wants to have a UE with high throughput then the UE shall operate in FG6-1, which provides larger BW and no need for interruption nor MG, which could lead to throughput degradation. Besides, it is very tricky to identify the throughput for the case of enlarged BW or additional RF because such large or additional RF is only used for measurements, hence how shall we identify the throughput for the time the large BW and additional RF are not utilized for data transmission? To summarize, we believe that the throughput shall not be one of the main KPI for this task and companies are encouraged to provide comment while keeping in mind the above concerns. 

	Vodafone
	The option 2 table seems to be incorrect. Options A, C (and B2-1) seem to have additional interruptions.
In the option 1 table, the NCD-SSB (option 3) should probably have the same text as option A?

	Qualcomm
	Option 2 is too much simplified to include some detailed analyses. It is not clear what is the definition of “impact.” For those with “No,” does it mean they provide equally good Tput performances and the performances are not impacted at all?

	Moderator
	As summarized in the 1st round, the two options are based on companies’ inputs from contributions. It is better that company can further elaborate the options so that we could formulate a good basis for further study. Please also provide technical analysis when proposals are being made.
From moderator perspective, I also think option 2 is too simplified and may not be able to serve the purpose for down-selection at RAN plenary. If company supports option 2, please provide technical reasons why the conclusion is drawn.
In addition, a combination of option 1 and option 2 may be considered, i.e., technical reasons as in option 1 and conclusions as in option 2, are all provided as part of high-level analysis.  Company is also encouraged to comment on this approach.

	Vivo
	We think option 1 is providing necessary information for RAN plenary. We support option 1.
We are also fine to consider moderator’s suggestion to combine option 1 and option 2. Option 2 itself is not clear enough.

	Ericsson
	We suggest to provide both Option 1 and Option 2 to the RAN

	CATT
	Same comments as above. At least for option A), the impact listed in option 1 is incorrect. 

	Intel
	Option 1 format is useful to capture detail information to RAN stakeholders.
As a summary format, Option 2 is also meaningful.

	Spreadtrum
	It’s understood that data interruption is caused by RF retuning or RF chain switch on/off. The table in option 2 doesn’t reflect the requirement for RF retuning or for RF chain switch on/off, e.g Option B-1-2, Option B-1-4, and we think Option B-2-1 might cause additional data interruption, which need FFS.
For Option C, data interruption might be caused due to inter-F measurement due to intra-F measurement base on CD-SSB.

	apple
	On option C, if extra NCD-SSB is scheduled, the related Tput impact should be considered. 


	Huawei 
	We agree with MTK that Tput impact should not be the main focus of the analysis. 
We understand option B-1-2 and B-1-4 also have additional interruption, or do we miss something here? 
We are open to further discuss the exact wording for each option.

	Nokia
	We do not agree on Option C conclusion. Adding another NCD-SSB does not come for free in terms of TP. There may of course not be a need for intra-f gaps but on the other hand we assume there will be exactly the same measurement restrictions on UE side. Additionally, it will have direct negative TP impact on system level as the second SSB (NCD-SSB) will occupy DL resources continuously due to the continuous broadcast. 

	OPPO
	Fine to consider both option 1 and 2. 
For option B-1 and B-2, data interruption can be due to RF tuning or configured gap. For option C, we also think throughput impact needs to be studied duo to NCD-SSB scheduling. 



Issue 1-1-3-4: High-level analysis of options on UE power consumption / UE complexity
· Proposals
· Option 1: 
	Options
	UE power consumption / UE complexity

	Option A)
	· UE works in active BWP. 
· No RF retuning is needed for CSI-RS based RLM/BFD/BM.
· FFS whether RF retuning is needed for UE to meet timing requirements.
· As periodicity of CSI-RS is shorter than that of SSB typically, CSI-RS based RLM/BFD/BM measurement period is shorter when no DRX is configured, which would cause higher power consumption.

	Option B-1-1)
	· UE works in larger BW than active BWP. 
· No RF retuning is needed.

	Option B-1-2)
	· UE works in larger BW than active BWP. 
· RF retuning is needed for UE to switch between larger BW and active BWP.

	Option B-1-3)
	· UE needs to always turn on vacant/separate RF chain 

	Option B-1-4)
	· UE needs to periodically turn on vacant/separate RF chain

	Option B-2-1)
	· UE works in active BWP.

	Option B-2-2)
	· UE works in active BWP.

	Option C)
	· UE works in active BWP 
· RF retuning is not needed



· Option 2: 
	Options
	UE power consumption / UE complexity

	Option A)
	Low

	Option B-1-1)
	High

	Option B-1-2)
	Medium

	Option B-1-3)
	High 

	Option B-1-4)
	Medium

	Option B-2-1)
	Low

	Option B-2-1)
	Low

	Option C)
	Low



Recommendations for 2nd round:
For new Issues 1-1-3-1, 1-1-3-2, 1-1-3-3 and 1-1-3-4, company is encouraged to provide comments/inputs/new options to develop high-level analysis on the agreed four aspects/criteria.

· 2nd round Comment collection:
	Company
	Comments

	MediaTek
	We support Option 2.
Similar to the previous issue, we would like to highlight that this discussion in this task is related to FG6-1a and we would like to remind that this FG6-1a is specified to help the UE for enhanced power saving. Where the UE configures and operates in FG6-1 will operate in smaller BW to reduce the power consumption, where larger BW is expected to have large RF BW too.  To our understanding, power consumption is the main key factor in this assessment, where this is because the UE operates in FG6-1a. Therefore, any method that requires smaller BW all the times shall be the most interesting method for this feature. 

	Vodafone
	Battery life is very important for RedCap UEs -> so, based on the Rel 18 decisions of 20 MHz RF, 5 MHz digital, some techniques should be available to link battery consumption much more to digital processing than RF bandwidth. So, it’s not obvious that option B-1 has high (or even medium) battery impact.

	Qualcomm
	Option 2 is too much simplified to include some detailed analyses. We don’t agree Option B-1-1 needs any additional implementation complexity because the operation can be the same as UE on active BWP as large as CBW. In order to minimize UE power consumption, there can be some additional implementation aspects to take into account, but it wouldn’t be something that can be categorized “High impact”

	Moderator
	As summarized in the 1st round, the two options are based on companies’ inputs from contributions. It is better that company can further elaborate the options so that we could formulate a good basis for further study. Please also provide technical analysis when proposals are being made.
From moderator perspective, I also think option 2 is too simplified and may not be able to serve the purpose for down-selection at RAN plenary. If company supports option 2, please provide technical reasons why the conclusion is drawn.
In addition, a combination of option 1 and option 2 may be considered, i.e., technical reasons as in option 1 and conclusions as in option 2, are all provided as part of high-level analysis.  Company is also encouraged to comment on this approach.

	vivo
	We think option 1 is providing necessary information for RAN plenary. We support option 1 with revision. For option B-2-1) and option B-2-2), RF retuning is also needed though it happens during measurement gap.
We are also fine to consider moderator’s suggestion to combine option 1 and option 2. Option 2 itself is not clear enough that how low-medium-high can be quantized.

	Ericsson
	We don’t agree that power consumption is High for B-1-1. In both B-1-1 and in existing solution (when SSB is within the active BWP), the UE RF front is ON all the time, which is main source of the power consumption. So the increase in the power of B-1-1 may not be very substantial. The real UE power saving comes in time domain when the UE RF front is complexly shut down e.g. in DRX. It is therefore more appropriate to say medium.
Furthermore, we don’t think solution in B-2-1 is low in terms of power consumption. This is because when gaps are shared then measurement periods of both L1 and L3 measurement periods will be extended. On some carriers if sampling  is too far apart in time (e.g. after 160 ms) then UE may have to do AGC more often increasing the power. So it is more appropriate to say B-2-1 is medium in terms of power consumption.

	CATT
	Same comments as above. For option A), the CSI-RS periodicity is configurable and cannot be reason of power consumption. And from our understanding, the RF retuning is not needed for timing requirements. 

	Intel
	Option 1 format is useful to capture detail information to RAN stakeholders.
As a summary format, Option 2 is also meaningful.
By the way, it seems that RF-retuning for intra-freq. measurement for Option A would be required according to some opinions in issue 1-1-3-2 and 1-1-3-3. Need to clarify this.

	Spreadtrum
	Option2
We think power consumption should be highly regarded as it affects user experience. The UE RF front is the main source of the power consumption as mentioned by Ericson, further the power increment with RF BW increment becomes significant as RF BW drawing near 100MHz. DRX indeed minimize the power consumption in time domain, however it’s actually traffic model dependent.

	apple
	To Vodafone, in R18 redcap, we consider 20MHz RF BW and 5MHz BB BW. The corresponding power consumption increase is supposed to be manageable. However, in this discussion, we are facing the possible scenario to keep RF BW at 100MHz but 10MHz BB BW. The related power impact is not comparable. 
On B-1-1/2: it is not clear if UE always stays at wider BW. Clarification from the proponents is needed
On B-1-3/4, it requires to implement additional RF module to support this feature. If we consider 100+ bands and thousands of BC we have specified, such additional RF module becomes quite significant in terms of complexity, cost and area. Power consumption should be understand further. 

	Huawei 
	We share similar view as MTK that power consumption is the most important aspect for the analysis, and we understand RF BW has a clear impact on UE power consumption. If a UE has to constantly keep a larger RF BW (e.g. 100MHz CBW), power consumption would be higher compared to the case where UE stays on a smaller RF BW (e.g. 20MHz BWP). 

	Nokia
	It is not clear how the retuning due to performing gap assisted intra-f measurement impacts the Ue power consumption compared to performing non-gap assisted intra-f measurements?
UEs already support gap assisted intra-f measurements since R15.
Hence, conclusion on Option C needs further clarification.

	OPPO
	Fine to combine Option 1 and option 2. The UE power consumption/UE complexity due to larger BW should be concerned.




Issue 1-1-4: Considerations for option A
· Proposals
· Option 1 (Intel): 
· RAN4 to discuss the necessity of “Introduction of timing requirements based on CSI-RS” to meet the existing UE transmit error requirements for FG 6-1a support with CSI-RS based solution.
· Option 2 (CMCC, Apple, CATT, Ericsson, MTK, OPPO): 
· Existing specs can support CSI-RS based BM/RLM/BFD within active BWP. No additional work is required.
· Option 3 (Spreadtrum): 
· CSI-RS for TRS might be required for time and frequency tracking in the case of SSB outside active BWP.
· Option 4 (vivo, Qualcomm, [OPPO]): 
· For a UE supporting FG 6-1a bwp-WithoutRestriction to perform CSI-RS based RLM/BFD/BM, it needs further discussion how UE can meet timing requirements when SSB is outside active BWP.

Recommendations for 2nd round:
Further discuss the candidate options.

· 2nd round Comment collection:
	Company
	Comments

	MediaTek
	Our understanding align with Option 2 as mentioned in our contribution paper. Hence, we support option 2.
As we commented in the first round on the timing issue: We don't believe this issue is valid. The SSB is used for rough timing estimation at the very early stage when the UE sync in to the NW (i.e. The requirement of initial timing requirements), which happens with RACH procedure that is based on SSB. After that, the UE rely on the NW providing the timing adjustment (timing advance command) to the UE and currently there is no requirements on how the NW calculate/estimate such timing adjustment, which is based on UPLINK reference signals (such as SRS and DMRS). Therefore, there is no need to define any requirements based CSI-RS. Besides, when the UE needs to measure the L3 measurements and switch with MG to measure the CD-SSB then the UE can perform timing estimation on that SSB. Therefore, there is no need to change the existing timing requirements. Hence, we disagree with options 1, 3 and 4. Also, to our understanding, options 1,3, and 4 are discussing the same issue so why not mixing these options under one option with minor changes under the sub-bullets?

	vivo
	We have different view than MTK. Timing requirements is not only for initial timing transmission, but also for subsequent transmission, which is based on gradual timing adjustment procedure. To meet gradual timing adjustment requirements, UE needs to track DL timing periodically, e.g., 160ms based on existing requirements. The DL timing tracking would be based SSB outside active BWP per specification. Therefore, we believe this needs further discussion.
We understand option 1 and option 4 are sort of similar. We can support both. Option 3 on the other hand is not very aligned with existing timing requirements, which means it may require long discussion in RAN4 to complete the requirements, as we discussed before.

	Ericsson
	We continue supporting Option 2. 
Regarding timing since Rel-15, the UE is required to meet the timing requirements regardless of whether SSB is within or outside the active BWP, till the time the SSB is available at the UE at least once every 160 ms. So in our view no further clarification regarding timing is needed when option 1 is used. 

	CATT
	Support option 2. Share the same view as MTK and Ericsson. 

	Intel
	In the report to RAN, RAN4 needs to clarify how UE can meet timing requirements when SSB is not within active BWP in Option A. It can be done by CSI-RS (TRS) within active BWP or accessing the SSB outside active BWP. 

	Spreadtrum
	Option3 and Option 4
We share same view with vivo, UE needs reference signal for timing tracking whether it’s CD-SSB accessed by Intra-F MG or TRS configured in active BWP.

	apple
	Support option 2. 

	Nokia
	We would like to understand option 1, 3 and 4: This would only be necessary to discuss for UE not supporting BWP with SSB? Hence, for a UE supporting BWP without SSB nothing additional would be needed as the UE is already supposed to be supporting SSB outside the active BWP?
We assume this discussion is only relevant for UE supporting BWP without SSB.
And the current requirements already support CSI-RS based BM/RLM/BFD.

	OPPO
	Support option 2. To clarify, we think both SSB and CSI-RS can be used to acquire timing information. We are interested in the case mentioned by vivo. If any impact is identified we are open to discuss. 

	
	



Sub-topic 1-2: General
<Agreement >:
· No need to discuss solution for RLM/BFD/BM when CD-SSB is outside active BWP for Rel-17 in RAN4.

Recommendations for 2nd round:
Confirm tentative agreement. 

· 2nd round Comment collection:
	Company
	Comments

	MediaTek
	This issue is not clear to us. In general, the new solutions should be discussed for Rel-18 unless the solution is already completed in spec and implementation, such as CSI-RS. Yet, we are in support with recommended WF. 

	Vodafone
	I think that the RAN plenary decision was clear -> no new solutions for Rel 17.

	Moderator
	There are proposals regarding how solution would be in Rel-17 in this meeting. The agreement is to address these proposals.
I agree with Vodafone that there was RAN plenary decision that no new solutions for Rel-17. Therefore, there is no need to further clarify how it should work in Rel-17 in RAN4. 

	vivo
	We are fine with the tentative agreement.

	CATT
	Same view as Vodafone

	Spreadtrum
	Same view as Vodafone

	apple
	Agree with Vodafone and we have had the conclusion in RAN plenary not to define new solution in R17. 

	Huawei
	Same view as VDF and fine with the tentative agreement.

	Nokia
	What is the difference to Issue 1-1-4 (except maybe Rel-17)?
If plenary has already ruled out Rel-17 changes there should not be anything to discuss.

	OPPO
	Agree with Vodafone and fine with the tentative agreement..




<Way forward >: 
Issue 1-2-1: Which/how new solution(s) to be supported
· Proposals
· Option 1 (Qualcomm, Vodafone, CMCC, Ericsson): 
· Option B-1 is feasible, i.e. L1 measurements (RLM/BM/BFR) outside active DL BWP are feasible without measurement gap and interruptions
· A new UE capability for Option B-1 can be introduced, e.g.
	Capability-x-y-z
Indicates support of SSB-based RLM, SSB-based BFD (if supported), SSB-based CBD (if supported), and SSB-based L1-RSRP/L1-SINR measurement (if supported) using SSB that is outside active DL BWP. The SSB is still within the bandwidth of the configured UE-specific carrier. The UE supporting this Capability-x-y-z shall also support bwp-WithoutRestriction.
	Band
	No
	N/A
	N/A


· Expected specification changes are expected minimal and limited to TS38.300, TS38.213, and TS38.133.
· Option 2 (OPPO): 
· Any solution is not precluded at this stage, and support to discuss in R18 FeRRM WI
· Option 3 (CATT): 
· It is typical case that a Rel-18 UE already support FG1-7 and 2-24, so Option a) which does not require any specification effort is generally preferable.
· If Option A is not sufficient in Rel-18, RAN4 can further discuss the extension of NCD-SSB to non-Redcap Ues in Rel-18. Requirements for Rel-17 Redcap Ues can be taken as a starting point.
· Option 4 (Apple, OPPO):
· RAN4 shall rely on CSI-RS based approach in R17.
· 3GPP can consider studying the following solutions in R18 RRM enhancement.
· Perform BM/RLM/BFD based on SSB outside active BWP
· UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain
· BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements. 
· NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
· Option 5 (Spreadtrum, vivo, CMCC, [Intel], [Huawei]):
· NCD-SSB is used for the UEs to support” FG 6-1a BWP without restriction”
· Option 6 (MTK):
· RAN4 suggest ranking the methods under study from the best option to the worst option as:
4. Perform BM/RLM/BFD based on CSI-RS within active BWP.
5. NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible.
6. Perform BM/RLM/BFD based on SSB outside active BWP:
d. Using Legacy rel-15/rel-16 MG.
e. Using NCSG.
f. Enlarge BW or using additional RF.
· Option 8 (Huawei):
· Further consider option b-ii) and option c) for bwp-WithoutRestriction in Rel-18.
· Option b-ii): there is no CD- or NCD-SSB in the active BWP, and UE measures SSB outside BWP for RLM/BFD/BM, and gap or interruption is allowed for RF re-tuning.
· Option c): there is no CD-SSB in the active BWP, and NW configures NCD-SSB within active BWP for UE to perform RLM/BFD/BM.

Recommendations for 2nd round:
Further discuss the updated options.

· 2nd round Comment collection:
	Company
	Comments

	MediaTek
	Support options 4 and 6.
Based on the analysis provided in our contribution paper, we support option 6, which ranks the provided options based on the criteria mentioned in issues 1-1-1-1 and 1-1-2-1. 
Also, RAN4 shall rely on CSI-RS based approach in R17, hence, we also support Option 4. 

	Vodafone
	Option 1 provides useful (‘without measurement gap’) performance for the system. This makes it worthwhile to specify in Rel 18 as an addition to the existing Rel 15 specs for CSI-RS.

	Qualcomm
	Support Option 1. There is effectively no expected work other than UE capability addition and minor CRs. For UE that can very easily enable Option 1, there is nothing in the way of enabling it.

	vivo
	Support option 5. Based on high-level analysis in sub-topic 1-1, NCD-SSB based solution needs minimum spec impact and performance is better is terms of power consumption, mobility performance etc.

	Ericsson
	We support Option 1. 

	CATT
	Support option 3. 

	Intel
	Not sure how this 1-2-1 issue is used to generating the report to RAN.
Since the main purpose of this RAN task is to provides the information for RAN decision, we think only the spec. change suggestion/direction mentioned in issue 1-2-1 needs to be captured in annex form in addition to main analysis of each option with the agreed aspects in issue 1-1. 

	Spreadtrum
	The optimal choice is option 5, and the second choice is to perform BM/RLM/BFD based on CSI-RS within active BWP

	apple
	It is unclear wha the context of this sub-topic is. If this is related to R17, we should follow the decision in RAN plenary not to define new solution in R17. We should not revisit this in RAN4. For R18 part, we can just follow the agreement in GTW.

	Huawei
	Support option 8 and open to option 4/6. 

	Nokia
	We are fine to introduce new UE capability for this if needed. Hence, we could support using option 1 in principle. 

	OPPO
	Support option 2/4. Similar view as Apple’s.




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on RAN task on BWP operation without restriction
	vivo
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215363
	
	Analysis and summary of specification impacts of RAN4 options for FG 6-1a support
	Intel Corporation
	Noted
	

	R4-2215429
	
	Analysis on the options for BWP withoutRestriction
	CATT
	Noted
	

	R4-2215497
	
	Discussion on options for "bwp-WithoutRestriction"
	CMCC
	Noted
	

	R4-2215616
	
	On BWP without restriction
	Apple
	Noted
	

	R4-2215729
	
	Discussion on BWP without restriction
	Spreadtrum Communications
	Noted
	

	R4-2215818
	
	Discussion on BWP operation without bandwidth restriction
	OPPO
	Noted
	

	R4-2215871
	
	Discussion on options for BWP without restriction
	vivo
	Noted
	

	R4-2216334
	
	Discussion on options for bwp-WithoutRestriction
	Huawei, HiSilicon
	Noted
	

	R4-2216514
	
	Analysis of options for BWP withoutRestriction
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2216736
	
	Discussion on BWP operation without BW restrictions
	MediaTek inc.
	Noted
	

	R4-2216762
	
	Discussion of BWP operation without bandwidth restriction
	Ericsson
	Noted
	

	R4-2216865
	
	BWP operation without bandwidth restriction
	Qualcomm Incorporated
	Noted
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2217280
	
	WF on RAN task on BWP operation without restriction
	vivo
	Return to
	



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
