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Introduction
This email discussion summary covers following agenda for RAN task.
· 	11.1	Analysis of options for BWP withoutRestriction

List of candidate target of discussions for this topic. 
· 1st round: 
· Down-select options (Issue 5-1), if possible
· Make decisions for high-level analysis for different options
· Determine table structure for report (Issue 6-1)
· 2nd round: 
· Final decision for the above issues in the 1st round.
· LS drafting
Topic #1: High-level analysis of options
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218161
	Apple
	Observation 1: option A has already been supported. It has no impact on mobility performance and throughput. Besides, it also has minimum power consumption compared to other solutions.
Proposal 1: For option B-1-1 and B-1-2, it should be clarified if wider BW (including both RF BW and FFT BW) only covers SSB symbols or other symbols.
Proposal 2: study whether it is beneficial to keep BW unchanged to cover target SSB outside BWP while dynamically change FFT size on SSB symbols, and the corresponding spec impact.
Proposal 3: for option B-1-3 and B-1-4, RAN4 needs to further study the assumption of availability of ‘separate RF chain’, e.g. whether UE needs to reserve a separate RF chain on each band for this measurement? Is the availability of the RF chain subject to actual CA combination, similar with NeedForGap and NCSG?
Observation 2: Option B-2-1 has negative impact on mobility performance since the MG or NCSG may need be shared among more carriers. Option B-2-2 may also have negative impact on mobility unless the dedicated MG/NCSG is always not overlapped or with higher priority than other gaps for L3 measurement.
Proposal 4: on option B-2-1, RAN4 needs to study how to share MG/NCSG for RLM/BFD/BM and L3 measurement, e.g. starting from similar methodology of existing MeasGapSharingScheme.
Proposal 5: RAN4 needs to further study the necessity of option B-2-2, since it may require significant standardization work. For example:
· how the dedicated MG/NCSG is configured, triggered/activated. How many dedicated MG/NCSG can be configured, one gap for all L1 operations or one gap for each. How to handle gap collisions with other gaps for L3 measurement, and so on. 
Observation 3: configuring dedicated NCD-SSB for L1 operations will result in throughput degradation. Besides, it can only alleviate but not resolve the problem completely, since network has to make sure all candidate BWP can cover either NCD-SSB or CD-SSB. Nevertheless, network may still have to provide NCD-SSB for RedCap UE. There is no harm for legacy UE to utilize it when feasible.

	R4-2218343
	Intel Corporation
	Proposal 1: Report to RAN#98 with summary table and contents in section 3.
Proposal 2: Report to RAN#98 with comparison tables and contents in section 2.1 ~ 2.4 as an annex.

	R4-2218414
	Qualcomm Incorporated
	Proposal 1: RAN4 to include the following observations in a reply-LS to RAN:
[moderator]: observations in section 3.

	R4-2218439
	CATT
	Proposal 1: Option A) is recommended as baseline solution for Rel-18, and Option C) can be further considered in Rel-18 if only Option A) is insufficient. 

	R4-2218584
	Xiaomi
	Proposal 1: The analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP are summarized in Table 1, Table 2, Table 3 and Table 4. 
[moderator]: Table 1, Table 2, Table 3 and Table 4 are provided in section 3.

	R4-2218631
	CMCC
	Proposal: The following solutions are down-selected to be supported in Rel-18:
· 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, or
· Option B-1-3) Using a separate RF chain without interruptions
· 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

	R4-2218780
	vivo
	Proposal 1: Table 1 is used for high-level analysis of options for BWP operation without restriction and report to RAN plenary.
Proposal 2: 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. At least clarification on the SSB availability is needed in the specification.
Proposal 3: Option B-1-3), Option B-1-4) and Option B-2) may be removed from candidate options for BWP operation without restriction in Rel-18.
Observation 1: At least clarification on the SSB availability in the existing requirements is needed. 
Observation 2: For option A, if no new solution is introduced for UE to track downlink timing when SSB is outside BWP, network configuration flexibility will be compromised.
Observation 3: Introducing new solution for timing requirements based on CSI-RS/TRS would take long discussions.
Observation 4: 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 is not expected that UE is equipped with a dedicated RF chain on all the supported bands. 
Observation 5: 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. 

	R4-2218990
	OPPO
	Observation 1: It is necessary that RAN4 provide both high-level technical analysis and summary of each option for RAN to decide how to study or specify the issue of UE performing RLM/BFD/BM when CD-SSB is outside active BWP in R18.
Observation 2: The following technical analysis and summary for option A) can be for information.
Observation 3: The following technical analysis and summary for option B) can be for information.
Observation 4: The following technical analysis and summary for option C) can be for information.
Observation 5: Regarding each solution has pros and cons and may have RRM impact, any solution is not precluded at this stage.
[moderator]: Technical analysis and summary are provided in section 3.
Proposal 1: Support to discuss all of solutions in R18 eFeRRM.

	R4-2219563
	Huawei, HiSilicon
	Proposal 1: RAN4 to take Table 1 to Table 4 into account for the high level analysis.
Proposal 2: Recommend RAN to consider option C as first priority, and option B-2-2 (NCSG only), and option B-1-2/B-1-4 as second priority for Rel-18.

	R4-2219846
	Ericsson
	· Observation #1: Different options RLM/BFD/BM measurements have their own merits and limitations
· Observation #2: SSB based RLM/BFD/BM measurements are most fundamental L1 measurements.
· Observation #3: Performing SSB based RLM/BFD/BM measurements only when SSB is within the active BWP is major limitation/constrain on the network.
· Proposal #1: A suitable mechanism for defining SSB based RLM/BFD/BM measurements outside the active BWP is needed.
· Observation #4: SSB based RLM/BFD/BM measurements outside the active BWP has two broad options:
· B-1: SSB based RLM/BFD/BM measurements using larger BW or separate RF chain and
· B-2: SSB based RLM/BFD/BM measurements using shared or dedicated gaps.
· Observation #5: In terms of both specification impact and impact on the network (e.g. throughput loss, mobility) SSB based RLM/BFD/BM measurements using larger BW without interruption has least impact.  
· Observation #6: Both Options B-1 and B-2 have varying level of impact on the UE power consumption.  
· Proposal #2: We therefore prefer SSB based RLM/BFD/BM measurements using larger BW without interruption (i.e. Option B-1-1).

	R4-2219917
	Nokia Corporation
	[moderator]: Nokia’s views are provided in the table in section 2.

	R4-2219928
	MediaTek inc.
	Proposal 1: RAN4 shall mention in the LS response to RAN plenary that the throughput impact is not the main assessment criterion as the other three criteria.
Proposal 2: RAN4 used the scenario of CD-SSB within the active BWP with maximum BW (i.e. 100MHz BW for FR1 as the reference scenario to assess the other options.
Proposal 3: High level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP or when using CSI-RS and NCD-SSB within the active BWP are provided in Table 1, Table 2, Table 3, and Table 5.
Proposal 4: RAN4 suggest ranking the methods under study from the best option to the worst option as:
· Perform BM/RLM/BFD based on CSI-RS within active BWP.
· NCD-SSB approach which would work with existing UE hardware architectures and be compatible.
· Perform BM/RLM/BFD based on SSB outside active BWP:
· Using Legacy rel-15/rel-16 MG.
· Using NCSG.
· Enlarge BW or using additional RF.

	R4-2219929
	MediaTek inc.
	LS response on BWP operation without bandwidth restriction



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk118888900]Sub-topic 1-1: RRM requirements impact
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1a: Technical analysis of RRM requirements impact for Option A)
· Proposals
· Option 1 (Apple, CATT, CMCC, Ericsson, Nokia, MediaTek): RRM requirements for Option A) have already been specified.
· Option 2 (Qualcomm): 
· Spec update is needed because there is no CSI-RS based UE UL Timing Requirement when SSB is not available to UE 160ms before UL transmissions.
· Further investigation is needed for the case where UE still needs an SSB reception within active BWP because the root source of QCI chain of the CSI-RS is always SSB.
· Option 3: 
· CSI-RS based RLM/BFD/BM requirements are already specified.
· For timing requirements
· Alt 1 (Intel): Whether to introduce timing tracking requirement based on CSI-RS.
· Alt 2 (OPPO): FFS Specify new timing requirements based on other reference signals
· Alt 3 (Xiaomi): Timing including UL and DL timing need to be further studied
· Alt 4 (vivo): Timing requirements based on SSB outside active BWP need further discussion.
· Specify new conditions, or
· Specify new timing requirements based on other reference signals
· Alt 5 (Huawei): Applicability of timing requirements needs to be clarified.
· Alt 6: (CMCC): Timing can be derived based on CSI-RS up to UE implementation.
· Alt 7 (Ericsson): The UE shall meet timing requirements based on SSB. The existing condition on the availability of the SSB every 160 ms is to meet the timing requirements. No further clarification is needed.
· Alt 8 (Nokia): Time tracking can be done based on TRS and having CD-SSB within the active BWP is not a mandatory deployment requirement.
· Alt 9 (MediaTek): There is no need to change the existing timing requirements
· When the UE needs to measure the L3 measurements and switch with MG or NCSG to measure the CD-SSB then the UE can perform timing estimation on that SSB
· Recommended WF
· Needs further discussion on the two issues:
· Timing requirements
· Where UE still needs an SSB reception within active BWP because the root source of QCI chain of the CSI-RS is always SSB

Issue 1-1b: Summary of RRM requirements impact for Option A)
· Proposals
· Option 1: 1 Minor issue
· Option 2: Low to Medium
· Option 3: None
· Option 4: Low
·  Option 5: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-1a.

Issue 1-2a: Technical analysis of RRM requirements impact for Option B-1-1) 
· Proposals
· Option 1: Spec update is needed 
· Alt 1 (Intel): Specify reuse of existing RLM/BFD/BM requirement
· Alt 2 (Qualcomm): A simple update of applicability rule to RRM spec is needed. 
· Alt 3 (vivo, Xiaomi): 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.
· Alt 4 (OPPO): Need no gap but FFS interruption requirements under different UE implementation.
· Alt 5 (Huawei):
· Existing requirements for SSB based RLM/BFD/BM can be re-used, clarify the requirement applicability.
· [bookmark: _Hlk118886161]Clarify intra-frequency L3 measurement to be performed without MG.
· UE capability may need some discussion.
· [bookmark: _Hlk118886023]Alt 6 (Ericsson): Existing SSB based RLM/BFD/BM measurement requirements will apply. Minor clarification on the applicability of existing requirements is needed.
· Alt 7 (Nokia): Defining SSB-based BM/RLM/BFD requirements when SSB is not within the active BWP will need additional RAN4 requirements work.
· Alt 8 (MediaTek): 
· 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.
· There is a need to introduce a new feature group to allow larger RF BW while keeping the BB BW as the same size as FG 6-1a. Some workload is expected in other WGs.
· RAN4 needs to further investigate the feasibility of zero interruption time for enlarging BB BW
· Alt 9 (Apple):
· For option B-1-1 and B-1-2, it should be clarified if wider BW (including both RF BW and FFT BW) only covers SSB symbols or other symbols.
· Study whether it is beneficial to keep BW unchanged to cover target SSB outside BWP while dynamically change FFT size on SSB symbols, and the corresponding spec impact.
· Option 2 (CATT): Existing requirements can apply and no additional requirements are needed.
· Recommended WF
· The wording for spec update is recommended.
· Existing SSB based RLM/BFD/BM measurement requirements will apply. The applicability rule of existing requirements is to be updated. 
· FFS if it is necessary to capture that intra-frequency L3 measurement is performed without MG as part of RRM requirements impact.
· FFS: RF BW and BB BW (FFT BW) assumption, including if new UE capability is needed.

Issue 1-2b: Summary of RRM requirements impact for Option B-1-1)
· Proposals
· Option 1: 1 Minor issue
· Option 2: Low
· Option 3: None
· Option 4: Minor
· Option 5: Medium
· Option 6: Some minor changes are expected to the RRM requirements, and some workload is expected for other WGs.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-2a.

Issue 1-3a: Technical analysis of RRM requirements impact for Option B-1-2) 
The RRM requirements impact is basically the same as Option B-1-1). Interruption requirements may be considered additionally.
· Proposals
· Option 1: RRM requirements impact is the same as Option B-1-1). Additionally
· Alt 1 (Intel, Qualcomm, CATT, vivo, Huawei): Interruption requirements need to be developed additionally to allow UE for switching.
· Alt 2 (CMCC): 
· 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.
· Alt 3 (OPPO): Need no gap but FFS interruption requirements under different UE implementation.
· Alt 4 (Nokia): We assume that UE in this case shall indicate that it needs gaps (Option B-2).
· Alt 5 (MediaTek): 
· Interruption requirements and measurements delay need to be developed additionally to allow UE for switching, or
· Interruption requirements of NCSG can be used as baseline.
· RLM/BFD/BM measurements delay need to be introduced, which could impact existing specs.
· Recommended WF
· Needs further discussion on additional RRM requirements impact.

Issue 1-3b: Summary of RRM requirements impact for Option B-1-2)
· Proposals
· Option 1: 2 Minor issues
· Option 2: Low
· Option 3: None
· Option 4: Medium to high
· Option 5: Medium
· Option 6: Moderate changes are expected to the RRM requirements.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-3a.

Issue 1-4a: Technical analysis of RRM requirements impact for Option B-1-3) 
The RRM requirements impact is basically the same as Option B-1-1). Other impacts may be considered additionally.
· Proposals
· Option 1: RRM requirements impact is the same as Option B-1-1). Additionally
· Alt 1 (Apple): RAN4 needs to further study the assumption of availability of ‘separate RF chain’, e.g. whether UE needs to reserve a separate RF chain on each band for this measurement? Is the availability of the RF chain subject to actual CA combination, similar with NeedForGap and NCSG?
· Alt 2 (CATT): The measurement collision between two RF chains needs clarification. So the requirements applicability may need to be defined.
· Alt 3 (vivo): UE may need to fallback to larger BW when there is no vacant/separate RF available under certain band combinations
· Alt 3 (OPPO): Need no gap but FFS interruption requirements under different UE implementation.
· Alt 5 (MediaTek): 
· There is a need to introduce a new feature group to allow additional RF chain to operate on the SSB BWP. Some workload is expected in other WGs.
· No interruption is allowed.
· UE May need to fallback to other scheme to measure outside its active BWP when there is no vacant/separate RF available under certain band combinations.
· Recommended WF
· Needs further discussion on additional RRM requirements impact.

Issue 1-4b: Summary of RRM requirements impact for Option B-1-3)
· Proposals
· Option 1: 1 Minor issue
· Option 2: Low
· Option 3: None
· Option 4: Minor
· Option 5: Medium
· Option 6: Some minor changes are expected to the RRM requirements, and some workload is expected for other WGs.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-4a.

Issue 1-5a: Technical analysis of RRM requirements impact for Option B-1-4) 
The RRM requirements impact is basically the same as Option B-1-3). Interruption requirements may be considered additionally.
· Proposals
· Option 1: RRM requirements impact is the same as Option B-1-3). Additionally
· Alt 1 (Intel, Qualcomm, CATT, vivo, Huawei, CMCC): Interruption requirements need to be developed additionally to allow UE for switching.
· Alt 2 (CMCC): 
· 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.
· Alt 3 (OPPO): Need no gap but FFS interruption requirements under different UE implementation.
· Alt 4 (Nokia): We assume that UE in this case shall indicate that it needs gaps (Option B-2).
· Alt 5 (MediaTek): 
· I Interruption requirements and measurements delay need to be developed additionally to allow UE for switching, or
· Interruption requirements of NCSG can be used as baseline.
· RLM/BFD/BM measurements delay need to be introduced, which could impact existing specs.
· Recommended WF
· Needs further discussion on additional RRM requirements impact.

Issue 1-5b: Summary of RRM requirements impact for Option B-1-4)
· Proposals
· Option 1: 2 Minor issues
· Option 2: Low
· Option 3: None
· Option 4: Medium to high
· Option 5: Medium
· Option 6: Some minor changes are expected to the RRM requirements and some workload is expected for other WGs.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-5a.

Issue 1-6a: Technical analysis of RRM requirements impact for Option B-2-1) 
· Proposals
· Option 1 (Apple): RAN4 needs to study how to share MG/NCSG for RLM/BFD/BM and L3 measurement, e.g. starting from similar methodology of existing MeasGapSharingScheme.
· [bookmark: _Hlk118897767]Option 2 (Qualcomm): In-depth discussion is needed to define MG sharing requirements between L1 and L3
· Option 3 (CATT):
· New requirements need to be discussed for gap/NCSG based RLM/BFD/BM measurements. 
· Also gap sharing mechanism for L1 and L3 measurements need to be defined.
· Option 4 (Xiaomi): New requirements need to be developed for both option B-2-1 and option B-2-2.
· Option 5 (vivo, CMCC, Ericsson, Intel):
· New requirements should be developed for the gap sharing mechanism.
· CCSF for measurements within gaps
· Gap sharing mechanism for L1 measurements and L3 measurements.
· Option 6 (OPPO): 
· FFS requirements for gap-based RLM/BFD/BM.
· FFS CCSF for measurements within gaps
· FFS the impact on gap sharing.
· FFS applicability of measurement restrictions and scheduling restrictions.
· Option 7 (Huawei):
· Define requirements for SSB based RLM/BFD/BM with shared MG/NCSG.
· Requirements for FR2 L3 measurement with MG need to be updated.
· Option 8 (Nokia): 
· In general, we see either of the 2 options requiring a large amount of RAN4 work. For both options RAN4 would need to discuss and decide on the how to share the gaps allocated for intra-frequency measurements or how to split the available gaps. We expect such discussion will not be simple. Additionally, RAN would then also need to define and agree on the rules.
· Option 9 (MediaTek): 
· New requirements should be developed for the gap sharing mechanism.
· Existing MG or NCSG requirements from L3 could be reused for gap-based RLM/BFD/BM with some changes
· Measurement delay requirements
· Interruption requirements of NCSG can be used as baseline.
· CSSF for measurements within gaps for MG
· Gap sharing mechanism for L1 measurements and L3 measurements.
· Recommended WF
· Needs Further discussion.

Issue 1-6b: Summary of RRM requirements impact for Option B-2-1)
· Proposals
· Option 1: 5 major issues
· Option 2: High
· Option 3: Large
· Option 4: Medium
· Option 5: Moderate changes are expected to the RRM requirements. This can be seen as major workload.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-6a.

Issue 1-7a: Technical analysis of RRM requirements impact for Option B-2-2) 
· Proposals
· Option 1 (Apple): 
· RAN4 needs to further study the necessity of option B-2-2, since it may require significant standardization work. For example:
· how the dedicated MG/NCSG is configured, triggered/activated. How many dedicated MG/NCSG can be configured, one gap for all L1 operations or one gap for each. How to handle gap collisions with other gaps for L3 measurement, and so on. Option 2 (Qualcomm): In-depth discussion is needed to define MG sharing requirements between L1 and L3
· Option 2 (Intel):
· Dedicated gap based RLM, BFD and BM requirement
· CSSF for measurements within gaps
· Option 3 (Qualcomm):
· In-depth discussion is needed to define MG selection rule between L1 and L3 when colliding
· Cross-working group impact is expected for a new dedicated MG
· Option 4 (CATT):
· New requirements need to be discussed for gap/NCSG based RLM/BFD/BM measurements. 
· Only applied to the UE supporting concurrent gap and the requirements about concurrent gap needs to be revisited.
· Option 5 (Xiaomi): New requirements need to be developed for both option B-2-1 and option B-2-2.
· Option 6 (vivo, CMCC, Ericsson):
· New requirements should be developed for the gap sharing mechanism.
· CCSF for measurements within gaps
· Gap collision handling between L1 gap and L3 gap
· Option 7 (OPPO): 
· FFS requirements for gap-based RLM/BFD/BM.
· FFS CCSF for measurements within gaps
· FFS the impact on gap sharing.
· FFS applicability of measurement restrictions and scheduling restrictions.
· Option 8 (Huawei):
· New requirements need to be developed for SSB based RLM/BFD/BM with dedicated MG/NCSG.
· Impacts to L3 measurement with MG need to be clarified.
· Option 9 (Nokia): 
· In general, we see either of the 2 options requiring a large amount of RAN4 work. For both options RAN4 would need to discuss and decide on the how to share the gaps allocated for intra-frequency measurements or how to split the available gaps. We expect such discussion will not be simple. Additionally, RAN would then also need to define and agree on the rules.
· Option 10 (MediaTek): 
· New requirements should be developed for L1 measurements with dedicated measurement gaps.
· Existing MG or NCSG requirements from L3 could be reused for gap-based RLM/BFD/BM with some changes
· Measurement delay requirements
· Interruption requirements of NCSG can be used as baseline.
· CSSF for measurements within gaps for MG
· Gap collision handling from existing Rel-17 Concurrent-MG can be used as a baseline for collision requirements between L1 gap and L3 gap.
· Recommended WF
· Needs Further discussion.

Issue 1-7b: Summary of RRM requirements impact for Option B-2-2)
· Proposals
· Option 1: 4 major issues
· Option 2: High
· Option 3: Large
· Option 4: Medium
· Option 5: Moderate changes are expected to the RRM requirements. This can be seen as major workload.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-7a.

Issue 1-8a: Technical analysis of RRM requirements impact for Option C) 
· Proposals
· Option 1 (Intel):
· Specify reuse of existing NCD-SSB requirement
· Option 2 (Qualcomm):
· A simple update of applicability rule to RRM spec is needed.
· Further investigation is needed to verify an impact on “L1 filtering upon BWP switching” and “interaction between L1 and L3 measurements based on NCD-SSB and CD-SSB”
· Option 3 (CATT):
· Existing RRM measurements with NCD-SSB defined in Rel-17 (for Redcap UEs) can be taken as baseline.
· Option 4 (CMCC, Ericsson, Xiaomi): BM/RLM/BFD measurement with NCD-SSB can work with existing RAN4 requirements. No new requirements are needed.
· Option 5 (vivo): Applicability of existing requirements based on CD-SSB (SSB in existing requirements), i.e., existing SSB based RLM/BFD/BM requirements and timing requirements is applicable to NCD-SSB
· Option 6 (OPPO): FFS legacy requirements based on CD-SSB based RLM/BFD/BM requirements and timing requirements is applicable to NCD-SSB.
· Option 7 (Huawei):
· Existing requirements for SSB based RLM/BFD/BM can be re-used, and clarification on the requirement applicability is needed.
· Clarification on intra- and inter-frequency for L3 measurement is needed same as RedCap.
· Option 8 (Nokia): 
· The basic assumptions behind the use of NCD-SSB are not clear. Initially, it must be assumed that support of NCD-SBB shall be mandatory to support for all UE from Rel-18? Otherwise it will be impossible to rely on a solution based on NCD-SSB. Secondly, it is not clear whether it is assumed that UE can be allocated with more than one SSB within the active BWP and how the existing UE requirements should be applied?
· Based on having such very high level questions open we find it near impossible to predict how big impact introduction of NCD-SSB solution will have. But RAN4 can start with discussing whether all can agree on NCD-SSB support shall be mandatory to support for all UE from Rel-18? 
· Option 9 (MediaTek): 
· BM/RLM/BFD measurement with NCD-SSB can work with existing RAN4 requirements. Also, RedCap 2Rx using NCD-SSB can be reused with no changes required. Thus, no new requirements are needed.
· Existing timing requirements can be reused with no modification.
· Recommended WF
· Needs further discussion.

Issue 1-8b: Summary of RRM requirements impact for Option C)
· Proposals
· Option 1: 1 Minor issues
· Option 2: Low
· Option 3: None
· Option 4: Low to Medium
· Option 5: Medium
· Option 6: Impossible to answer (but at least High)
· Option 7: There is no impact on RAN4 RRM requirements. Only clarification sentence needed in the spec.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 1-8a.


Sub-topic 1-2: Mobility performance impact
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-1a: Technical analysis of Mobility performance impact for Option A)
· Proposals
· Option 1 (Apple, Xiaomi, CMCC, Ericsson): No impact on mobility performance
· Option 1 (Intel): No limitation since RS for RLM/BFM/BM is within BWP
· Option 2 (Qualcomm): Legacy intra-frequency L3 measurements with MG
· Option 3 (CATT): 
· No impact on the SSB/CSI-RS based L3 measurement for neighbour cell. 
· May have impact on the SSB based L3 measurement for serving cell.
· Option 4 (vivo): Intra-frequency RRM measurement is performed within gap
· Option 5 (OPPO): SSB based intra-frequency RRM measurement is performed within gap since SSB is not within active BWP. CSI-RS based L3 measurement is not impacted
· Option 6 (Huawei): Same as Rel-17
· Option 7 (Nokia): There may be an impact from UE performing intra-frequency measurements within gaps and outside gaps.
· Option 8 (MediaTek): Using CSI-RS for BM/RLM/BFD measurements has no additional delay compared to using CD-SSB
· Recommended WF
· Needs further discussion

Issue 2-1b: Summary of Mobility performance impact for Option A)
· Proposals
· Option 1: No limitation
· Option 2: Low to Medium
· Option 3: None
· Option 4: Low
·  Option 5: Minor
· Option 6: Same as Rel-17
· Option 7: No additional delay is expected compared to using CD-SSB within active BWP.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-1a.

Issue 2-2a: Technical analysis of Mobility performance impact for Option B-1-1) 
· Proposals
· Option 1 (Intel, CATT, Xiaomi, CMCC, Nokia): No impact on mobility performance 
· Option 2 (Qualcomm, vivo, OPPO): Legacy intra-frequency L3 measurements without MG
· Option 3 (Huawei):
· L1 measurement same as in Rel-17.
· Intra-frequency L3 measurement can be performed without MG.
· Option 5 (MediaTek): 
· No additional delay is expected compared to using CD-SSB within the RF BW.
· Yet, because the CD-SSB could be far away from the active BWP, hence the measured SINR could not be reflect the exact performance. Therefore, there is a chance of mobility performance accuracy impact. 
· For example, to trigger RLF too early or too late.
· Mismatch numerology because CD-SSB is cell specific
· Recommended WF
· Needs further discussion

Issue 2-2b: Summary of Mobility performance impact for Option B-1-1)
· Proposals
· Option 1: No limitation
· Option 2: None
· Option 3: Low
· Option 4: Maybe slightly better or slightly worse than Rel-17
· Option 5: No additional delay is expected compared to using CD-SSB within the RF BW. Yet, performance accuracy could be impacted
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-2a.

Issue 2-3a: Technical analysis of Mobility performance impact for Option B-1-2) 
· Proposals
· Option 1 (Intel, Xiaomi, CMCC): No impact on mobility performance 
· Option 2 (Qualcomm, vivo, OPPO): Legacy intra-frequency L3 measurements without MG
· Option 3 (CATT)
· No gap is needed for L1 measurements. 
· Interruption is needed for RF retuning to a wider BW to cover the CD-SSB, after retuning, both L1 and L3 measurements can be done based on CD-SSB. 
· The impact to mobility performance due to interruption is low.
· Option 4 (Huawei):
· L1 measurement may be same or worse than Rel-17 depending on interruption requirements.
· Intra-frequency L3 measurement can be performed without MG.
· Option 5 (Ericsson): There can be interruption on reference signals (e.g. SSB, CSI-RS, CRS etc) used for L3 measurement performed without gaps on another carrier (e.g. SCC etc). Any interruption may degrade the L3 measurement performance. However, the UE should be able to avoid interruption on RSs used for L3 measurements.
· Option 6 (Nokia): If solution allows for interruptions the side effects would be large and UE should request gaps (Option B-2).
· Option 7 (MediaTek): 
· Some additional delay is expected compared to using CD-SSB within the RF BW because interruption is expected, which could impact the mobility.
· Yet, because the CD-SSB could be far away from the active BWP, hence the measured SINR could not be reflect the exact performance. Therefore, there is a chance of mobility performance impact. 
· For example, to trigger RLF too early or too late.Mismatch numerology because CD-SSB is cell specific
· Recommended WF
· Needs further discussion

Issue 2-3b: Summary of Mobility performance impact for Option B-1-2)
· Proposals
· Option 1: No limitation
· Option 2: None
· Option 3: Low
· Option 4: Same or slightly worse than Rel-17
· Option 5: It requires gaps and fall into Option B-2.
· Option 6: There could be mobility performance degradation
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-3a.

Issue 2-4a: Technical analysis of Mobility performance impact for Option B-1-3) 
· Proposals
· Option 1 (Intel, Xiaomi, CMCC, Ericsson, Nokia): No impact on mobility performance 
· Option 2 (Qualcomm, vivo, OPPO): Legacy intra-frequency L3 measurements without MG
· Option 3 (CATT):
· No gap or interruption is needed for L1 measurements. 
· As separate RF chain is used to cover CD-SSB for measurements, little impact is expected for either L1 or L3 measurements. 
· The measurement collision of L1 and L3 measurement between two RF chains needs to be considered which may cause measurement delay extension. Requirements applicability is needed to be defined.
· Option 4 (Huawei):
· L1 measurement same as in Rel-17.
· Intra-frequency L3 measurement can be performed without MG.
· Option 5 (MediaTek): 
· No additional delay is expected compared to using CD-SSB within the RF BW.
· Yet, because the CD-SSB could be far away from the active BWP, hence the measured SINR could not be reflect the exact performance. Therefore, there is a chance of mobility performance impact. 
· For example, to trigger RLF too early or too late.
· Recommended WF
· Needs further discussion. 

Issue 2-4b: Summary of Mobility performance impact for Option B-1-3)
· Proposals
· Option 1: No limitation
· Option 2: None
· Option 3: Low
· Option 4: Medium
· Option 5: Maybe slightly better or slightly worse than Rel-17
· Option 6: No additional delay is expected compared to using CD-SSB within active BWP.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-4a.

Issue 2-5a: Technical analysis of Mobility performance impact for Option B-1-4) 
· Proposals
· Proposals
· Option 1 (Intel, Xiaomi, CMCC): No impact on mobility performance 
· Option 2 (Qualcomm, vivo, OPPO): Legacy intra-frequency L3 measurements without MG
· Option 3 (CATT)
· No gap is needed for L1 measurements. Interruption is needed to switch ON the separate RF chain, after retuning, both L1 and L3 measurements of serving cell can be done based on CD-SSB. 
· The mobility performance will be impacted if L3 measurement is collided with interruption length. 
· The measurement collision of L1 and L3 measurement between two RF chains needs to be considered which may cause measurement delay extension.
· Option 4 (Huawei):
· L1 measurement may be same or worse than Rel-17 depending on interruption requirements.
· Intra-frequency L3 measurement can be performed without MG.
· Option 5 (Ericsson): There can be interruption on reference signals (e.g. SSB, CSI-RS, CRS etc) used for L3 measurement performed without gaps on another carrier (e.g. SCC etc). Any interruption may degrade the L3 measurement performance. However, the UE should be able to avoid interruption on RSs used for L3 measurements.
· Option 6 (Nokia): If solution allows for interruptions the side effects would be large and UE should request gaps (Option B-2).
· Option 7 (MediaTek): 
· Some additional delay is expected compared to using CD-SSB within the RF BW because interruption is expected, which could impact the mobility.
· Yet, because the CD-SSB could be far away from the active BWP, hence the measured SINR could not be reflect the exact performance. Therefore, there is a chance of mobility performance impact. 
· For example, to trigger RLF too early or too late.Mismatch numerology because CD-SSB is cell specific
· Recommended WF
· Needs further discussion.

Issue 2-5b: Summary of Mobility performance impact for Option B-1-4)
· Proposals
· Option 1: 2 Minor issues
· Option 2: Low
· Option 3: No impact
· Option 4: Medium to high
· Option 5: Medium
· Option 6: Some minor changes are expected to the RRM requirements and some workload is expected for other WGs.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-5a.

Issue 2-6a: Technical analysis of Mobility performance impact for Option B-2-1) 
· Proposals
· Option 1 (Apple): Option B-2-1 has negative impact on mobility performance since the MG or NCSG may need be shared among more carriers.
· Option 2 (Intel): 
· Trade-off between gap availability and data transmission availability
·  Further degradation under gap-sharing
· Option 3 (Qualcomm): 
· Legacy intra-frequency L3 measurements without MG
· MG sharing impact on Mobility needs to be investigated
· Option4 (CATT): For shared MG/NCSG, the RLM/BFD/BM measurement and L3 measurement are sharing the time occasions of gaps/NCSG, so both measurements will be extended and mobility performance may be impacted.
· Option 5 (Xiaomi): L3 measurement occasion is expected to be occupied by L1 measurement.
· Option 6 (CMCC): Gap is shared by L1 and L3 measurement and cause negative impact on mobility performance
· Option 7 (vivo): 
· Intra-frequency measurement is performed within gap
· gap is shared between L3 measurements and L1 RLM/BFD/BM measurements. 
· Option 8 (OPPO):
· Intra-frequency measurement is performed within gap or NCSG. 
· Gap or NCSG may be shared between L3 measurements and L1 RLM/BFD/BM measurements.
· Option 9 (Huawei): 
· L1 measurement is same or worse than Rel-17 with NCSG, and worse than Rel-17 with MG
· FR1 L3 measurement is same as Rel-17, FR2 L3 measurement is worse than Rel-17.
· Option 10 (Ericsson): Gap sharing between RLM/BFD/BM and L3 measurements will lead to longer L3 measurement delays e.g. intra-frequency, inter-frequency, inter-RAT cell search/measurement periods etc.
· Option 11 (Nokia): In this case the UE will have to use some of the gaps for other purposes than performing L3 mobility measurements. Hence, unless the network allocates more gaps (with the drawback of allocating more gaps) there will be impact on mobility in term of longer latencies would be expected (due to less gaps for mobility measurements)
· Option 12 (MediaTek):
· BM/RLM/BFD measurement is performed within gap, and gap is shared with L3 measurements. There could be mobility performance degradation.
· Yet, because the CD-SSB could be far away from the active BWP, hence the measured SINR could not be reflect the exact performance. Therefore, there is a chance of mobility performance impact. 
· For example, to trigger RLF too early or too late.
· Recommended WF
· Needs Further discussion.

Issue 2-6b: Summary of Mobility performance impact for Option B-2-1)
· Proposals
· Option 1: Gap availability limitation
· Option 2: High
· Option 3: Yes
· Option 4: Medium
· Option 5: Low
· Option 6: Worse than Rel-17
· Option 7: There could be mobility performance degradation
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-6a.

Issue 2-7a: Technical analysis of Mobility performance impact for Option B-2-2) 
· Proposals
· Option 1 (Apple): May also have negative impact on mobility unless the dedicated MG/NCSG is always not overlapped or with higher priority than other gaps for L3 measurement.
· Option 2 (Intel): Trade-off between gap availability and data transmission availability
· Option 3 (Qualcomm): 
· Legacy intra-frequency L3 measurements without MG
· MG selection impact on Mobility needs to be investigated
· Option4 (CATT): For dedicated MG/NCSG, the gaps/NCSG for RLM/BFD/BM measurement and L3 measurement may collide and thus lead longer delay, so mobility performance may be impacted.
· Option 5 (Xiaomi): L3 measurement occasion is expected to be occupied by L1 measurement.
· Option 6 (CMCC): If dedicated MG is collided with L3 gap, there will be negative impact on mobility performance.
· Option 7 (vivo): 
· Intra-frequency measurement is performed within gap
· gap could be collided with L1 gap for RLM/BFD/BM measurements and may be dropped.
· Option 8 (OPPO):
· Intra-frequency measurement is performed within gap or NCSG. 
· Gap or NCSG may be shared between L3 measurements and L1 RLM/BFD/BM measurements.
· Option 9 (Huawei): 
· L1 measurement may be same or worse than Rel-17 depending on NW configuration.
· Intra-frequency L3 measurement can be performed with dedicated MG/NCSG
· Option 10 (Ericsson): Collision between gaps for RLM/BFD/BM and gaps for L3 measurements will lead to longer L3 measurement delays e.g. intra-frequency, inter-frequency, inter-RAT cell search/measurement period etc.
· Option 11 (Nokia): For the case when dedicated gaps are allocated this could impact mobility in a similar manner as for when the gaps are shared. It depends a bit on how to understand ‘dedicated gaps’. either network allocates additional dedicated gaps for BM/RLM/BFD (with the negative impact on TP) or the network allocates dedicated gaps for BM/RLM/BFD out of the gaps otherwise to be used for mobility – which then has negative impact on mobility.
· Option 12 (MediaTek):
· BM/RLM/BFD measurement is performed within gap, and gap could be collided with L3 measurements. There could be mobility performance degradation.
· Yet, because the CD-SSB could be far away from the active BWP, hence the measured SINR could not be reflect the exact performance. Therefore, there is a chance of mobility performance impact. 
· For example, to trigger RLF too early or too late.
· Recommended WF
· Needs Further discussion.

Issue 2-7b: Summary of Mobility performance impact for Option B-2-2)
· Proposals
· Option 1: Gap availability limitation
· Option 2: High
· Option 3: Yes
· Option 4: Medium
· Option 5: Low
· Option 6: Same or slightly worse than Rel-17
· Option 7: There could be mobility performance degradation
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-7a.

Issue 2-8a: Technical analysis of Mobility performance impact for Option C) 
· Proposals
· Option 1 (Intel): No limitation since RS for RLM/BFM/BM is within BWP
· Option 2 (Qualcomm):
· Depending on whether neighbour cell CD-SSB/NCD-SSB location in the frequency domain, intra-frequency L3 measurement may or may not need MG
· Intra- vs. Inter-frequency L3 measurement may dynamically change upon BWP switching
· Option 3 (CATT): Similar as the existing measurement with CD-SSB within active BWP and no impact on the mobility.
· Option 4 (CMCC, Intel, vivo, Ericsson, Xiaomi): No impact on mobility performance.
· Option 5 (vivo, OPPO): Intra-frequency measurement is performed without gap
· Option 6 (OPPO): FFS legacy requirements based on CD-SSB based RLM/BFD/BM requirements and timing requirements is applicable to NCD-SSB.
· Option 7 (Huawei):
· L1 measurement same as in Rel-17.
· Intra-frequency L3 measurement can be performed without MG 
· Option 8 (Nokia): 
· Intra-frequency RRM measurements for mobility and BM/RLM/NFD could be performed without gaps. However, this assumes that the NCD-SSB is broadcasted in all cells on the carrier.
· However, it is not clear how the intra-frequency requirements would be defined if more than on SSB is in the UEs active BWP. 
· Option 9 (MediaTek): 
· Using NCD-SSB for BM/RLM/BFD measurements has no additional delay compared to using CD-SSB
· Recommended WF
· Needs further discussion.

Issue 2-8b: Summary of Mobility performance impact for Option C)
· Proposals
· Option 1: No limitation
· Option 2: Low
· Option 3: None
· Option 4: Low to Medium
· Option 5: Medium
· Option 6: Maybe slightly better or slightly worse than Rel-17
· Option 7: No additional delay is expected compared to using CD-SSB within active BWP
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 2-8a.

Sub-topic 1-3: Throughtput impact
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1a: Technical analysis of Throughput impact for Option A)
· Proposals
· Option 1 (Apple, Xiaomi): No throughput impact
· Option 2 (CMCC): Legacy measurement gap is configured. No impact on throughput.
· Option 3 (Intel): No limitation since RS is within BWP
· Option 4 (Qualcomm): Due to MG for intra-frequency L3 measurements, Tput can be adversely affected
· Option 5 (CATT): No gap or interruption is needed, so no throughput loss per UE or system wise.  
· Option 6 (vivo, OPPO): As measurement gap for intra-frequency measurement needs to be configured, UE cannot be scheduled during measurement gap.
· Option 7 (Huawei): No additional interruption for L1/L3 measurement compared to Rel-17
· Option 8 (Ericsson): No impact on throughput since CD-SSB or NCD-SSB is within the UE’s active BWP. Therefor no RF retuning is needed for CSI-RS based RLM/BFD/BM measurements.
· Option 9 (Nokia): Depending on the UE capability the impact may be either non-existing (if the UE can perform non gap assisted intra-frequency SSB-based RRM measurements when active BWP does not include CD-SSB). For a UE which needs gaps for performing the intra-frequency RRM measurements when the SSB is outside any configured BWP, the impact on data transmission may be considerable.
· Option 10 (MediaTek): 
· No gap nor interruption is needed for BM/RLM/BFD measurements, hence no impact on throughput from these serving cell measurements.
· Interruption (NCSG) or MG for L3 measurement is needed to be configured,
· UE can be scheduled within ML for NCSG gap but not within the MG.
· If NCSG is used, this could have minor impact on throughput, otherwise, when MG is used then the throughput impact is slightly higher.
· Recommended WF
· Needs further discussion

Issue 3-1b: Summary of Throughput impact for Option A)
· Proposals
· Option 1: No limitation
· Option 2: None
· Option 3: Low
·  Option 4: Medium to baseline 1 and None to baseline 2
· Baseline 1: no gap is needed/configured for measurement
· Baseline 2: gap is already configured for inter-frequency/inter-RAT measurement
· Option 5: High to baseline 1 and Low to baseline 2
· Option 6: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 3-1a.

Issue 3-2a: Technical analysis of Throughput impact for Option B-1-1) 
· Proposals
· Option 1 (Qualcomm, Xiaomi): No throughput impact
· Option 2 (CMCC): Legacy measurement gap is configured. No impact on throughput.
· Option 3 (Intel): No limitation since is within UE RF BW
· Option 4 (CATT): No gap or interruption is needed, so no throughput loss per UE or system wise.  
· Option 5 (vivo): As gap is not needed for intra-frequency measurement, UE can always be scheduled 
· Option 6 (Huawei): No additional interruption for L1/L3 measurement compared to Rel-17
· Option 87 (Ericsson): No impact on throughput since the RLM/BFD/BM measurements will not cause any interruption.
· Option 89 (Nokia): the solution is agnostic to the network and the scheduler. Hence, we see that there is no negative impact on the TP.
· Option 9 (MediaTek): 
· As no gap and no interruption is needed for BM/RLM/BFD and intra-frequency measurements, UE can always be scheduled if no other inter-frequency measurement with gap is configured.
· Interruption (NCSG) or MG for L3 inter-frequency measurement is needed to be configured,
· UE can be scheduled within ML for NCSG gap but not within the MG.
· If NCSG is used, this could have minor impact on throughput, otherwise, when MG is used then the throughput impact is slightly higher.
· Recommended WF
· Needs further discussion

Issue 3-2b: Summary of Throughput impact for Option B-1-1)
· Proposals
· Option 1: No limitation
· Option 2: None
· Option 3: Low
·  Option 4: None to baseline 1 and None to baseline 2
· Baseline 1: no gap is needed/configured for measurement
· Baseline 2: gap is already configured for inter-frequency/inter-RAT measurement
· Option 6: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 3-2a.

Issue 3-3a: Technical analysis of Throughput impact for Option B-1-2) 
· Proposals
· Option 1 (Qualcomm): Tput degradation is expected marginal.
· Option 2 (CMCC): Legacy measurement gap is configured. In addition, interruptions cause throughput loss.
· Option 3 (Intel): Interruption time for wider RF BW activation
· Option 4 (CATT): No gap needed but there is a need for interruption for RF switching. So there is throughput loss per UE and system wise due to interruption. 
· Option 5 (Xiaomi): Interruption is expected to happen frequently
· Option 6 (vivo): 
· As gap is not needed for intra-frequency measurement, UE can always be scheduled
· Interruptions would cause throughput loss. 
· Option 7 (OPPO): Interruptions would cause throughput loss.
· Option 8 (Huawei): Additional interruption for L1 measurement, impacts are depending on interruption requirements
· Option 9 (Ericsson):
· RLM/BFD/BM measurement will cause interruptions due to RF retuning.
· Interruptions will lead to throughput loss.
· Option 10 (Nokia): There can be an unpredictable impact from the interruptions due to UE performing BM/RLM/BFD. It is somehow predictable when possible interrupts may happen however whether those actually happen or not will be up to UE implementation. Hence, impact can be significant and can have negative side effect on the network scheduler and overall system TP.
· Option 11 (MediaTek): 
· As no gap and no interruption is needed for BM/RLM/BFD and intra-frequency measurements, UE can always be scheduled if no other inter-frequency measurement with gap is configured.
· Interruption (NCSG) or MG for L3 inter-frequency measurement is needed to be configured,
· UE can be scheduled within ML for NCSG gap but not within the MG.
· If NCSG is used, this could have minor impact on throughput, otherwise, when MG is used then the throughput impact is slightly higher.
· Recommended WF
· Needs further discussion

Issue 3-3b: Summary of Throughput impact for Option B-1-2)
· Proposals
· Option 1: Interruption time
· Option 2: None to Low
· Option 3: Yes
· Option 4: Medium
· Option 5: Option 4: Low to Medium to baseline 1 and Low to Medium to baseline 2
· Baseline 1: no gap is needed/configured for measurement
· Baseline 2: gap is already configured for inter-frequency/inter-RAT measurement
· Option 6: Nokia: potential high system impact to baseline 1, and unpredictable and potentially big to baseline 2. It is not clear if interrupt and measurement gap can happen and what would be the effect.
· Baseline 1: no gap is needed/configured for measurement
· Baseline 2: gap is already configured for inter-frequency/inter-RAT measurement
· Option 7: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 3-3a.

Issue 3-4a: Technical analysis of Throughput impact for Option B-1-3) 
· Proposals
· Option 1: Same as for Option B-1-1)
· Recommended WF
· Same analysis as for Option B-1-1).

Issue 3-4b: Summary of Throughput impact for Option B-1-3)
· Proposals
· Option 1: Same as for Option B-1-1)
· Recommended WF
· Same analysis as for Option B-1-1).

Issue 3-5a: Technical analysis of Throughput impact for Option B-1-4) 
· Proposals
· Option 1: Same as for Option B-1-2)
· Recommended WF
· Same analysis as for Option B-1-2).

Issue 3-5b: Summary of Throughput impact for Option B-1-4)
· Proposals
· Option 1: Same as for Option B-1-2)
· Recommended WF
· Same analysis as for Option B-1-2).

Issue 3-6a: Technical analysis of Throughput impact for Option B-2-1) 
· Proposals
· Option 1 (Intel): Trade-off between gap availability and data transmission availability 
· Option 2 (Qualcomm):  Due to MG for intra-frequency L3 measurements, Tput can be adversely affected
· Option 3 (CATT): 
· For MG-based measurement, gap is needed, within which the UE cannot be scheduled which lead to loss of per UE data rate. 
· For NCSG-based measurement VIL may need to be defined to allow UE to switch on the extra RF chain, which may lead to loss of per UE data rate.
· Option 4 (Xiaomi): UE cannot be scheduled within gap for L1 and/or L3 measurements.
· Option 5 (CMCC): Legacy measurement gap is configured. No impact on throughput.
· Option 6 (vivo): 
· UE cannot be scheduled within gap.
· UE can be scheduled within ML for NCSG gap. 
· Option 7 (OPPO): Gap or NCSG brings interruptions and throughput loss.
· Option 8 (Huawei): No additional interruption for L1/L3 measurement compared to Rel-17
· Option 9 (Ericsson): 
· RLM/BFD/BM measurement are performed consistently. Sharing gaps between RLM/BFD/BM measurement and L3 measurements means the gaps will be used for longer period of time. 
· UE cannot be scheduled within gap.
· Even in case of NCSG gap, there is interruption during VIL1/VIL2.
· Option 10 (Nokia): Similar argument as for mobility.
· In this case the UE will have to use some of the gaps for other purposes than performing L3 mobility measurements. Hence, unless the network allocates more gaps (with the drawback of allocating more gaps) there will be impact on mobility in term of longer latencies would be expected (due to less gaps for mobility measurements)
· Option 11 (MediaTek):
· UE cannot be scheduled within gap.
· UE can be scheduled within ML for NCSG gap.
· Interruption (NCSG) or MG for L3 measurement is needed to be configured,
· UE can be scheduled within ML for NCSG gap but not within the MG.
· If NCSG is used, this could have minor impact on throughput, otherwise, when MG is used then the throughput impact is slightly higher.
· Recommended WF
· Needs Further discussion.

Issue 3-6b: Summary of Throughput impact for Option B-2-1)
· Proposals
· Option 1: Gap (Scheduling restriction)
· Option 2: Medium to High
· Option 3: Yes
· Option 4: High
· Option 5: None
· Option 6: Option 4: Medium to baseline 1 and High to baseline 2
· Baseline 1: no gap is needed/configured for measurement
· Baseline 2: gap is already configured for inter-frequency/inter-RAT measurement
· Option 7: Minor throughput loss with NCSG, Major throughput loss with MG
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 3-6a.

Issue 3-7a: Technical analysis of Throughput impact for Option B-2-2) 
· Proposals
· Option 1 (Intel, CATT, Xiaomi, OPPO): Same as for Option B-1-2)
· Option 2 (Qualcomm):  Due to L1 and L3 MGs, Tput will be significantly affected
· Option 3 (CMCC): In addition to legacy L3 measurement gap, new L1 measurement gap cause throughput loss
· Option 4 (vivo): 
· UE cannot be scheduled within gap for L1 and L3 measurements.
· UE can be scheduled within ML of NCSG gap for L1 measurements.
· Option 5 (Huawei): Additional interruption for L1 measurement, impacts are depending on NW configuration for the dedicated MG/NCSG
· Option 6 (Ericsson): 
· RLM/BFD/BM measurement are performed consistently. Dedicated gaps for RLM/BFD/BM measurements means the gaps will always be used. 
· UE cannot be scheduled within gap.
· Even in case of NCSG gap, there is interruption during VIL1/VIL2.
· Option 7 (Nokia): Similar argument as for mobility.
· For the case when dedicated gaps are allocated this could impact mobility in a similar manner as for when the gaps are shared. It depends a bit on how to understand ‘dedicated gaps’. either network allocates additional dedicated gaps for BM/RLM/BFD (with the negative impact on TP) or the network allocates dedicated gaps for BM/RLM/BFD out of the gaps otherwise to be used for mobility – which then has negative impact on mobility.
· Option 8 (MediaTek):
· UE cannot be scheduled within gap for L1 and L3 measurements.
· UE can be scheduled within ML of NCSG gap for L1 measurements.
· Interruption (NCSG) or MG for L3 measurement is needed to be configured,
· UE can be scheduled within ML for NCSG gap but not within the MG.
· If NCSG is used, this could have minor impact on throughput, otherwise, when MG is used then the throughput impact is slightly higher.
· Recommended WF
· Needs Further discussion.

Issue 3-7b: Summary of Throughput impact for Option B-2-2)
· Proposals
· Option 1: Gap (Scheduling restriction)
· Option 2: Medium to High
· Option 3: Yes
· Option 4: High
· Option 5: None
· Option 6: Option 4: None to baseline 1 and Medium to baseline 2
· Baseline 1: no gap is needed/configured for measurement
· Baseline 2: gap is already configured for inter-frequency/inter-RAT measurement
· Option 7: Minor throughput loss with NCSG, Major throughput loss with MG
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 3-7a.

Issue 3-8a: Technical analysis of Throughput impact for Option C) 
· Proposals
· Option 1 (Apple): 
· Configuring dedicated NCD-SSB for L1 operations will result in throughput degradation. Besides, it can only alleviate but not resolve the problem completely, since network has to make sure all candidate BWP can cover either NCD-SSB or CD-SSB. Nevertheless, network may still have to provide NCD-SSB for RedCap UE. There is no harm for legacy UE to utilize it when feasible.
· Option 2 (Qualcomm):
· Due to MG for intra-frequency L3 measurement, if no NCD-SSB from neighbour cell is enabled, Tput can be adversely affected
· Resources around NCD-SSB may be crowded with Non-RedCap and 1/2Rx RedCap UEs
· Option 3: No impact on throughput (CATT, Xiaomi, CMCC, vivo, OPPO, Huawei, Ericsson)
· Alt 1 (CATT): No gap or interruption is needed, so no throughput loss per UE or system wise. (CATT)
· Alt 2 (CMCC): Legacy measurement gap is configured. No impact on througput
· Alt 3 (vivo): UE can always be scheduled.
· Alt 4 (OPPO): UE can be scheduled considering the scheduling restriction of NCD-SSB.
· Alt 5 (Huawei): No additional interruption for L1/L3 measurement compared to Rel-17
· Alt 6 (Ericsson): No impact on throughput since CD-SSB or NCD-SSB is within the UE’s active BWP.
· Alt 7 (Intel): No limitation since RS for RLM/BFM/BM is within BWP
· Option 8 (Nokia): 
· UE scheduling will not be impacted by having gaps assigned for intra-frequency measurements. However, it will not be possible to schedule the UE where the SSB is broadcasted. Hence, there will be UE and system level impact from network having to at least duplicate the SSB broadcasting. And the duplication of SSB would be in all cells of the carrier. We also expect that such duplication would be need to be permanent if the network use BWPs without CD-SSB. 
· Option 9 (MediaTek): 
· As no gap and no interruption is needed for BM/RLM/BFD and intra-frequency measurements, UE can always be scheduled if no other inter-frequency measurement with gap is configured.
· Interruption (NCSG) or MG for L3 inter-frequency measurement is needed to be configured,
· UE can be scheduled within ML for NCSG gap but not within the MG.
· If NCSG is used, this could have minor impact on throughput, otherwise, when MG is used then the throughput impact is slightly higher.
· Recommended WF
· Needs further discussion.

Issue 3-8b: Summary of Throughput impact for Option C)
· Proposals
· Option 1: No limitation
· Option 2: Low
· Option 3: None
· Option 4: Medium to High
· Option 5: Impact. How big depends on multiple factors.
· Option 6: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 3-8a.

Sub-topic 1-4: UE power consumption and UE complexity
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 4-1a: Technical analysis of UE power consumption and complexity for Option A)
· Proposals
· Option 1 (Apple): It also has minimum power consumption compared to other solutions
· Option 2 (Xiaomi): No impact on UE power consumption / UE complexity
· Option 3 (Intel): Active BWP size
· Option 4 (Qualcomm): No additional implementation complexity is needed
· Option 5 (CATT): UE’s operation BW is the active BWP and CSI-RS based measurement has already been supported, and no extra UE complexity.  
· Option 6 (vivo, CMCC): 
· UE works in active BWP. 
· No RF retuning is needed for CSI-RS based RLM/BFD/BM.
· RF retuning is needed for intra-frequency RRM measurement in gap (vivo)
· Option 7 (OPPO): 
· CSI-RS based L1 or L3 measurement could increase UE complexity.
· No RF retuning is needed for CSI-RS based RLM/BFD/BM.
· Option 7 (Huawei): UE RF BW is same as BWP BW
· Option 8 (Ericsson): UE does not need to extend its RF BW since CSI-RS based RLM/BFD/BM is performed within its active BWP.
· Option 9 (Nokia): 
· Difficult to analyse, but if using gap assisted measurements leads to longer on time due to lower TP then we see that there could be impact on the UE power consumption if intra-frequency gaps are needed. However, this is highly dependent also on the network scheduling.
· Our understanding is that UE is already required to support operation in a BWP without SSB and hence would already support intra-f gap assisted RRM requirements. Hence, this should not add any new complexity?
· Option 10 (MediaTek): 
· Given that the reference signals are already in the active BWP (UE operates in active BWP), hence there is no need for the UE to perform measurement gaps or RF retuning or BWP switching.
· The power consumption is equivalent to that of measuring CD-SSB within the active BWP.
· Power saving can be up to 31.3% compared to using FG 6-1 (i.e., 100 MHz RF + 100 MHz BB).
· No additional UE complexity is expected.
· Recommended WF
· Needs further discussion

Issue 4-1b: Summary of UE power consumption and complexity for Option A)
· Proposals
· Option 1: BWP
· Option 2: 
· Impact on Complexity: None
· Impact on Power: Low
· Option 3: Low
· Option 4: Low to medium
· Option 5: Low/No impact
· Option 6: Minor
· Option 7: No additional power consumption is expected.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-1a.

Issue 4-2a: Technical analysis of UE power consumption and complexity for Option B-1-1) 
· Proposals
· Option 1 (Apple): Using larger BW would result in extra power consumption
· Option 2 (Xiaomi): 
· UE need to always keep large BW or power on two RF chains, UE power consumption is expected
· UE need to equipped with RF chain able to working on large bandwidth, or two RF chains, the complexity impacted is expected
· Option 3 (Intel): Active BWP size + α × Additional RF BW, where α is the portion of activation interval in time
· Option 4 (Qualcomm): No additional implementation complexity is needed. UE may consume much power than the other options, which however can be compensated by leaving RRC connected mode or non-DRX mode faster than other options.
· Option 5 (CATT): UE keeps operation on a wider BW which is larger than the active BWP, which consumes more power.  
· Option 6 (vivo, CMCC): 
· UE works in larger BW than active BWP. 
· No RF retuning is needed for SSB based RLM/BFD/BM measurement.
· No RF retuning is needed for intra-frequency measurement (vivo)
· Option 7 (OPPO): 
· Need advanced UE RF or baseband capabilities for supporting wider CBW or more active RF chains.
· Option 7 (Huawei): UE RF BW needs to cover SSB BW and maybe up to CBW BW
· Option 8 (Ericsson): 
· UE extends its RF BW to cover the SSB in order to perform RLM/BFD/BM measurements. The extension depends on the location of the SSB wrt the active BWP in the frequency domain. However, since UE RF is always ON therefore extending it to cover the SSB may not dramatically increase the UE power consumption. 
· Option 9 (Nokia): 
· Similar to Option A this is difficult to analyse, but if the solution causes interruptions it may lead to longer on time (data transmission time) due to lower TP and possible negative scheduler impact. Then we see that there could be impact on the UE power consumption if intra-frequency gaps are needed. However, this is highly dependent also on the network scheduling.
· Option 10 (MediaTek): 
· UE works in larger BW than active BWP. 
· No RF retuning is needed.
· High power consumption is expected. The power consumption will be different depending on the frequency separation between the active BWP and the measured SSB.
· Power saving can be up to 2.6% compared to using FG 6-1 (i.e., 100 MHz RF + 100 MHz BB).
· No additional UE complexity is expected.
· Recommended WF
· Needs further discussion

Issue 4-2b: Summary of UE power consumption and complexity for Option B-1-1)
· Proposals
· Option 1: BWP + α × ∆BW, α = 1
· Option 2: 
· Impact on Complexity: None
· Impact on Power: Medium
· Option 3: High
· Option 4: 
· Power consumption: High
· Complexity: middle
· Option 5: Medium
· Option 6: Low to Medium
· Option 7: High power consumption is expected due to having the RF BW on all times.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-2a.

Issue 4-3a: Technical analysis of UE power consumption and complexity for Option B-1-2) 
· Proposals
· Option 1 (Apple, Intel, OPPO, Nokia): Same analysis as for Option B-1-1)
· Option 2 (Xiaomi): 
· UE need to open large BW or power on two RF chains from time to time, UE power consumption is expected 
· UE need to equipped with RF chain able to working on large bandwidth, or two RF chains, the complexity impacted is expected
· Option 3 (Qualcomm): No additional implementation complexity is needed
· Option 4 (CATT): UE can work on the active BWP with small BW and switch to a wider active BWP if needed. The power consumption is smaller than option B-1-1)..  
· Option 5 (vivo, CMCC, MediaTek): 
· UE works in larger BW than active BWP. 
· RF retuning is needed for UE to switch between larger BW and active BWP.
· No RF retuning is needed for intra-frequency measurement (vivo)
· Option 7 (Huawei): UE RF BW is same as BWP BW
· Option 8 (Ericsson): 
· UE extends its RF BW to cover the SSB in order to obtain samples for RLM/BFD/BM measurements and revert to the smaller BW e.g. to active BWP. Therefore, statistically power consumption is lower compared to that in Option B-1-1. 
· RF tuning involves complexity compared to Option B-1-1.  
· The actual power consumption and complexity depend on particular scenario.
· Recommended WF
· Needs further discussion

Issue 4-3b: Summary of UE power consumption and complexity for Option B-1-2)
· Proposals
· Option 1: BWP + α × ∆BW
· Option 2: 
· Impact on Complexity: None
· Impact on Power: None to Low
· Option 3: Low to Medium
· Option 4: Middle
· Option 5: Medium
· Option 6: Minor
· Option 7: Power consumption is considered medium with interruption.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-3a.

Issue 4-4a: Technical analysis of UE power consumption and complexity for Option B-1-3) 
· Proposals
· Option 1 (Qualcomm, Xiaomi, OPPO, Huawei, Nokia): Same analysis as for Option B-1-1)
· Option 2 (Intel): Active BWP size + α × SSB BW in additional RF path, where α is the portion of activation interval in time
· Option 3 (CATT): An always-on separate RF chain is needed which leads more power consumption.
· Option 4 (CMCC): 
· UE needs to always turn on vacant/separate RF chain
· Option 5 (vivo): 
· UE works in active BWP.
· UE needs to always turn on vacant/separate RF chain for RLM/BFD/BM measurements and intra-frequency measurement
· UE need to fallback to larger BW when there is no vacant/separate RF available under current band combination
· Option 6 (Ericsson): 
· Using a dedicated/separate RF chain and not requiring any interruption means that this separate RF chain needs to be active all the time in addition to the RF chain containing the active BWP. 
· Maintaining separate RF chain involves complexity compared to Options B-1-1 and B-1-2. 
· The actual power consumption and complexity depend on particular scenario. 
· Option 7 (MediaTek): 
· UE needs to always turn on vacant/separate RF chain 
· High power consumption is expected. 
· UE complexity is expected to be high due to the spare RF chain.
· Recommended WF
· Needs further discussion. 

Issue 4-4b: Summary of UE power consumption and complexity for Option B-1-3)
· Proposals
· Option 1: BWP + α × SSB BW in additional RF path, α = 1
· Option 2: 
· Impact on Complexity: None
· Impact on Power: Medium
· Option 3: High
· Option 4: Middle
· Option 5: Medium
· Option 6: Medium to High
· Option 7: High power consumption is expected due to having the RF chain on all times.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-4a.

Issue 4-5a: Technical analysis of UE power consumption and complexity for Option B-1-4) 
· Proposals
· Option 1 (Qualcomm, Xiaomi, OPPO, Huawei, Nokia): Same analysis as for Option B-1-2)
· Option 2 (Intel): Active BWP size + α × SSB BW in additional RF path, where α is the portion of activation interval in time
· Option 3 (CATT): UE switch on the separate RF chain when needed. A separate RF chain consumes more power when it is ON.
· Option 4 (CMCC): UE needs to periodically turn on vacant/separate RF chain
· Option 5 (vivo): 
· UE works in active BWP
· UE needs to periodically turn on vacant/separate RF chain for RLM/BFD/BM measurements and intra-frequency measurement
· UE need to fallback to larger BW when there is no vacant/separate RF available under current band combination
· Option 6 (Ericsson): 
· Using a dedicated/separate RF chain and allowing interruption means that this separate RF chain needs to be active only when sampling for RLM/BFD/BM measurements. 
· Maintaining separate RF chain and turning it ON and OFF involve more complexity compared to Options B-1-1, B-1-2 and B-1-3. 
· The actual power consumption and complexity depend on particular scenario.
· Option 7 (MediaTek): 
· UE needs to periodically turn on vacant/separate RF chain.
· UE complexity is expected to be high due to the spare RF chain.
· Recommended WF
· Needs further discussion.

Issue 4-5b: Summary of UE power consumption and complexity for Option B-1-4)
· Proposals
· Option 1: BWP + α × SSB BW in additional RF path
· Option 2: 
· Impact on Complexity: None
· Impact on Power: None to Low
· Option 3: High
· Option 4: Middle
· Option 5: Medium
· Option 6: Medium to High
· Option 7: Power consumption is considered medium with interruption.
· Option 7: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-5a.

Issue 4-6a: Technical analysis of UE power consumption and complexity for Option B-2-1) 
· Proposals
· Option 1 (Intel): (1 – β) × Active BWP size + β × SSB BW size, where β is the portion of gap interval in time
· Option 2 (Qualcomm): Additional implementation for MG sharing is needed, but expected marginal
· Option 3 (CATT): 
· UE’s operation BW is basically the active BWP, and gap-based measurement is used for SSB outside UE’s active BWP.
·  For NCSG-based measurement the power consumption may be a little higher due to the extra RF chain.
· Option 4 (Xiaomi): No impact on UE power consumption / UE complexity.
· Option 5 (CMCC): 
· UE works in active BWP.
· RF retuning is also needed in measurement gap.
· Option 6 (vivo): 
· UE works in active BWP.
· RF retuning is needed for SSB based RLM/BFD/BM measurement in gap.
· RF retuning is needed for intra-frequency RRM measurement in gap. 
· Option 7 (OPPO): RF retuning is needed.
· Option 8 (Huawei): UE RF BW is same as BWP BW
· Option 9 (Ericsson): 
· The gap sharing leads to extension of the measurement periods of RLM/BFD/BM measurements and measurement periods of L3 measurements compared to their respective existing measurement periods. This in turn also increases power consumption. 
· UE complexity increases due to the gap sharing since the UE has to adjusts its sampling, AGC due to longer separation between samples etc. 
· The actual power consumption and complexity depend on particular scenario.
· Option 10 (Nokia): Similar argument as for mobility.
· Difficult to analyse. Similar to Option A, if using gap assisted measurements leads to longer on time due to lower TP then we see that there could be impact on the UE power consumption if intra-frequency gaps are needed. However, this is highly dependent also on the network scheduling.
· Option 11 (MediaTek):
· UE works in active BWP.
· RF retuning is also needed in measurement gap or interruption.
· The power consumption is considered to be low, which comes from the RF retuning only.
· No additional UE complexity is expected.
· Recommended WF
· Needs Further discussion.

Issue 4-6b: Summary of UE power consumption and complexity for Option B-2-1)
· Proposals
· Option 1: (1 – β) × BWP + β × SSB BW
· Option 2: 
· Impact on Complexity: None to Low
· Impact on Power: None to Low
· Option 3: Low
· Option 4: Low to Medium
· Option 5: Power consumption is considered medium for MG and low for NCSG.
· Option 6: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-6a.

Issue 4-7a: Technical analysis of UE power consumption and complexity for Option B-2-2) 
· Proposals
· Option 1 (Intel, Xiaomi, CMCC, vivo, OPPO, Huawei, Nokia, MediaTek): Same analysis as for Option B-2-1)
· Option 2 (Qualcomm): Additional implementation is needed. UE may have to stay in RRC connected mode or non-DRX mode longer due to Tput loss
· Option 3 (CATT): UE need to support concurrent gap which increasing UE complexity. Concurrent NCSG and gap has not been specified.
· Option 4 (Ericsson): 
· The dedicated gaps for RLM/BFD/BM measurements will require gap sharing between different L1 measurements. This in turn will extend the RLM/BFD/BM measurement periods compared to their respective existing measurement periods. This increases the power consumption but less compared to that in Option B-2-1. 
· UE complexity increases substamtially due to the use of concurrent gap pattens: one for  RLM/BFD/BM measurements and another one for L3 measurements. 
· The actual power consumption and complexity depend on particular scenario.
· Recommended WF
· Needs Further discussion.

Issue 4-7b: Summary of UE power consumption and complexity for Option B-2-2)
· Proposals
· Option 1: (1 – β) × BWP + β × SSB BW
· Option 2: 
· Impact on Complexity: Medium to High
· Impact on Power: High
· Option 3: Low
· Option 4: Medium to High
· Option 5: Power consumption is considered medium for MG and low for NCSG.
· Option 6: Minor
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-7a.

Issue 4-8a: Technical analysis of UE power consumption and complexity for Option C) 
· Proposals
· Option 1 (Intel): Active BWP size
· Option 2 (Qualcomm): Additional IE needs to be received, and filtering/switching between “CD-SSB and NCD-SSB” and “intra-frequency and inter-frequency measurements” upon BWP switching needs to be additionally implemented. UE may have to stay in RRC connected mode or non-DRX mode longer due to a large number of UEs sharing the resources around NCD-SSB
· Option 3 (CATT): UE’s operation BW is the active BWP, and no extra UE complexity.
· Option 4 (Xiaomi):
·  NCD-SSB based measurement is similar as CD-SSB based measurement
· To support NCD-SSB, the complexity of baseband design is expected to be high 
· Option 5 (CMCC): 
· UE works in active BWP 
· RF retuning is not needed
· Option 6 (vivo): 
· UE works in active BWP 
· No RF retuning is needed for SSB based RLM/BFD/BM measurement in gap.
· No RF retuning is needed for intra-frequency measurement 
· Option 7 (OPPO): 
· Need advanced UE RF or baseband capabilities for supporting NCD-SSB.
· No RF retuning is needed
· Option 8 (Huawei): UE RF BW is same as BWP BW
· Option 9 (Ericsson): 
· Since the RLM/BFD/BM measurements will be done within the active BWP so power consumption should be similar to that caused by the existing SSB based RLM/BFD/BM measurements. 
· There is higher complexity involved in handling the two SSBs: CD-SSB and NCD-SSB. 
· Option 10 (Nokia): 
· Difficult to analyse, but if using gap assisted measurements leads to longer on time due to lower TP then we see that there could be impact on the UE power consumption if intra-frequency gaps are needed. However, this is highly dependent also on the network scheduling.
· Our understanding is that UE is already required to support operation in a BWP without SSB and hence would already support intra-f gap assisted RRM requirements. Hence, this should not add any new complexity?
· Option 11 (MediaTek): 
· Given that the reference signal (i.e. NCD-SSB) is already in the active BWP (UE works in active BWP), hence there is no need for the UE to perform measurement gaps or RF retuning or BWP switching.
· The power consumption is equivalent to that of measuring CD-SSB within the active BWP.
· Power saving can be up to 31.3% compared to using FG 6-1 (i.e., 100 MHz RF + 100 MHz BB).
· No additional UE complexity is expected.
· Recommended WF
· Needs further discussion.

Issue 4-8b: Summary of UE power consumption and complexity for Option C)
· Proposals
· Option 1: BWP
· Option 2: 
· Impact on Complexity: Low to Medium
· Impact on Power: Medium
· Option 3: Low
· Option 4: Low to medium
· Power consumption: Low 
· Power consumption: High
· Option 5: Likely no impact. However, it is not clear how the requirements would be defined if UE is allocated with both CD-SSB and NCD-SSB within same BWP.
· Option 6: Minor
· Option 7: Medium
· Option 8: No additional power consumption is expected.
· Recommended WF
· Needs further discussion. Depending on outcome of Issue 4-8a.

Sub-topic 1-5: Down-selection of options
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 5-1: Technical analysis of RRM requirements impact for Option A)
· Proposals
· Option 1 (CATT): Option A) is recommended as baseline solution for Rel-18, and Option C) can be further considered in Rel-18 if only Option A) is insufficient.
· Option 2a (CMCC): The following solutions are down-selected to be supported in Rel-18:
· 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, or
· Option B-1-3) Using a separate RF chain without interruptions
· 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
· Option 2b (vivo): Option B-1-3), Option B-1-4) and Option B-2 may be removed from candidate options for BWP operation without restriction in Rel-18.
· Option 3 (OPPO): Support to discuss all of solutions in R18 eFeRRM.
· [bookmark: _Hlk118920918]Option 4 (Huawei): Recommend RAN to consider option C as first priority, and option B-2-2 (NCSG only), and option B-1-2/B-1-4 as second priority for Rel-18.
· Option 4 (Ericsson): 
· A suitable mechanism for defining SSB based RLM/BFD/BM measurements outside the active BWP is needed.
· We therefore prefer SSB based RLM/BFD/BM measurements using larger BW without interruption (i.e. Option B-1-1).
· Option 5 (MediaTek): RAN4 suggest ranking the methods under study from the best option to the worst option as:
· Perform BM/RLM/BFD based on CSI-RS within active BWP.
· NCD-SSB approach which would work with existing UE hardware architectures and be compatible.
· Perform BM/RLM/BFD based on SSB outside active BWP:
· Using Legacy rel-15/rel-16 MG.
· Using NCSG.
· Enlarge BW or using additional RF.
· Recommended WF
· Down-selection is expected.
· High-level analysis will be provided for selected options for further down-selection in RAN plenary if necessary.

Sub-topic 1-6: Structure of high-level analysis
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 6-1: Table structure to be used for high-level analysis
· Proposals
· Option 1: Table 1 structure in R4-2218780
· Option 2: Table structure in R4-2218343
· Report to RAN#98 with summary table and contents in section 3.
· Report to RAN#98 with comparison tables and contents in section 2.1 ~ 2.4 as an annex.
· Recommended WF
· Further discussion

Sub-topic 1-7: Additional information in the LS response
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 7-1: Reference baseline scenario (benchmark scenario) used for the comparison
· Proposals
· Proposal 1 (MediaTek): RAN4 used the scenario of CD-SSB within the active BWP with maximum BW (i.e. 100MHz BW for FR1 as the reference scenario to assess the other options.
· Proposal 2 (vivo): Baseline for analysis and comparison of mobility performance impact
· Baseline: Intra-frequency measurement without gap is baseline
· Proposal 3 (vivo): Baseline for analysis and comparison of throughput impact
· Baseline 1: no gap is needed/configured for measurement
· Baseline 2: gap is already configured for inter-frequency/inter-RAT measurement
· Recommended WF
· Further discussion

Issue 7-2: Additional notes
· Proposals
· Option 1 (MediaTek): RAN4 shall mention in the LS response to RAN plenary that the throughput impact is not the main assessment criterion as the other three criteria.
· Recommended WF
· Further discussion

