3GPP TSG RAN WG1 #113		                                   					       												                           R1-2304945
Incheon, Korea, May 22nd – May 26th, 2023

Agenda Item:	9.16.14
Source:	Moderator (AT&T)
Title:	Summary of UE features for BWP without restriction
[bookmark: DocumentFor]Document for:	Discussion/Decision

1. Introduction
This document presents the summary of email discussion [113-R18-UE_features-02] during RAN1 #113. According to the Chairman’s Notes:
	[113-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction – Ralf (AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc



The following was discussed and/or agreed during RAN1 #113 within the scope of [113-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #113
The following is the moderator’s summary of contributions submitted to RAN1 #113 in this agenda item.

	53. NR_BWP_wor
	53-1
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	1. UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] 

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell
	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	[Per band]
	No

	No
	n/a
	[UE indicates at most one of FG 53-1 and FG 53-2.]

FFS: candidate component values
This FG is not applicable to RedCap UEs.
	Optional with capability signalling




	Company
	Summary

	Vivo [2]
	About following in the Components and the Note Column for FG53-1 and FG53-2: 
1. UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] 
FFS: candidate component values
It is related to whether/how to define/restrict the location for CD-SSB outside the active BWP. There are two options discussed in the last RAN1 meeting. 
· [bookmark: _Hlk134439090]Option 1: the CD-SSB is outside active DL BWP, but is within the bandwidth of at least one DL BWP of the carrier.
· Option 2: Introduce candidate values, i.e., (a subset of) current UE channel BWs, for indicating the total frequency span of CD-SSB and an active BWP on which a UE can perform measurement based on CD-SSB without interruptions.
For Option 1, the main motivation calimed by the proponent is to avoid allowing impractical combinations/scenarios of DL BWP configuration(s) and the CD-SSB location so that a UE can implement and be tested appropriately.
For Option 2, the main motivation calimed by the proponent is to accomadate different UE implementations e.g. keep larger RF bandwidth or use separate RF chain to realize Option B-1-1 and for UE power saving. For example, in case of using separate RF chain, certain BW range for handling SSB may be needed. 
During the discussion for above two options, there was different views on whether the separate RF chain can be used for realizing Option B-1-1. According to following RAN4 agreements made in section 11.5 in [2], per our understanding, the option of separate RF chain was already precluded and it is not included in the approved WID as shown in appendix.  
	· Agreement
· Deprioritize the following options B-1-3, B-1-4, B-2-1
· Candidate options 
· 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



Observation 1: Using a separate RF chian for Option B-1-1 and B-1-2 was already precluded by RAN4.
[bookmark: _Hlk134439051]Based on such understanding, for option 2, defining the frequency span may be mainly for reducing UE power consumption and seems not to be a UE capability issue. In addition, different frequency spans may creat many sub-options between Option B-1-1 and Option B-1-2. In summary, if defining the CD-SSB location outside the active BWP is necessary from UE implementation and/or test perspective, Option 1 is more straightforward and preferred.
Proposal 1: If restriction on the CD-SSB location outside the active BWP is necessary, Option 1 that the CD-SSB is outside active DL BWP, but is within the bandwidth of at least one DL BWP of the carrier is preferred.

About the Type of “Per band” vs. “Per FSPC”:
The type of “Per FSPC” is proposed for using a separate RF for Option B-1-1 and Option B-1-2. Based on our Observation 1, we think Per band is sufficient.
Proposal 2:  For FG53-1 and FG53-2, the Type is Per band. 

[bookmark: _Hlk134439916][bookmark: _Hlk134439195]About the highlighted Note: “[UE indicates at most one of FG 53-1 and FG 53-2.]”:
For FG53-1 and FG53-2. It is related to the case whether a UE can support both Option B-1-1 and Option B-1-2. While, we think it is also necessary to discuss other cases on whether a UE can support both Option A and Option B-1-1, both Option A and Option B-1-2, both Option A and Option C, both Option B-1-1 and Option C as summarized in Table 1. Based on the WID, Option C is the prerequisite for Option B-1-2, hence a UE can support both Option C and Option B-1-2. 
Table 1. Support for BWP without restriction FGs
	
	Option A (FG1-7, 2-24, 2-31)
	Option B-1-1 (FG53-1)
	Option B-1-2 (FG53-2)
	Option C (FG53-3)

	Option A (FG1-7, 2-24, 2-31)
	\
	FFS
	Y
	Y

	Option B-1-1 (FG53-1)
	\
	\
	FFS [UE indicates at most one of FG 53-1 and FG 53-2.]
	Y

	Option B-1-2 (FG53-2)
	\
	\
	\
	Y


From our understanding, Option A can be supported by existing UE FG1-7 CSI-RS based RLM, FG2-24 SSB/CSI-RS for beam measurement and FG2-31 Beam failure recovery. 
Option A (FG1-7, 2-24, 2-31) + Option B-1-1 (FG53-1)
About whether a UE can indicate the support of both Option A and FG53-1 (Option B-1-1), from UE implementation perspective, it seems feasible to support both. From network perspective, a UE supporting both Option A and FG53-1 provides more flexibility and adaptivity to the network deployment. Therefore, it is beneficial to support both Option A and FG53-1. However, there may be different understanding that Option B-1-1 is proposed to replace Option A, Option A and Option B-1-1 should be exclusive. Therefore, it is necessary to discuss whether a UE can indicate the support of both Option A and FG53-1 (Option B-1-1). If the answer is Yes, then the next question is whether the NW can configure the UE to work using both Option A and Option B-1-1, e.g. for beam management that SSB is configured for corse beam measurement and CSI-RS is for finer beam measurement.
Proposal 3: Clarify whether a UE can support both Option A and Option B-1-1. 
· If the UE can indicate the support of both Option A and Option B-1-1, discuss whether network can configure the UE to operate with both Option A and Option B-1-1 for RLM/BM/BFD measurements.

Option A (FG1-7, 2-24, 2-31) + Option B-1-2 (FG53-2)
Based on the WID description for Option B-1-2 that “The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and […]”, it can be concluded that UE can support both Option A and Option B-1-2. Only when network deos not configure the CSI-RS based RLM/BM/BFD measurement, Option B-1-2 can be used.
[bookmark: _Hlk134809527]Proposal 4: Clarify that a UE can indicate the support of both Option A and Option B-1-2. 
· If the UE indicate the support of both Option A and Option B-1-2, network can configure the UE to operate with either Option A or FG 53-2 for RLM/BM/BFD measurements.

Option A (FG1-7, 2-24, 2-31) + Option C (FG53-3)
The case that a UE indicates the support of both Option A and FG53-3 (Option C) is the same as legacy UE using CD-SSB within the active BWP and CSI-RS for RLM//BM/BFD measurements. Therefore, a UE can indicate the support of both Option A and FG53-3 (Option C) and network can also configure the UE to operate with both Options.
[bookmark: _Hlk134807376]Proposal 5: Clarify that a UE can indicate the support of both Option A and FG53-3 (Option C) and network can configure the UE to operate with Option A and/or FG53-3 (Option C) for for RLM/BM/BFD measurements.

Option B-1-1 (FG53-1) + Option B-1-2 (FG53-2)
This is related to the highlighted Note: “[UE indicates at most one of FG 53-1 and FG 53-2.]” For a UE supporting FG53-1, it can also support FG53-2. So, from UE impelementaion perspective, it is feasible to support both FGs. From network perspective, it is beneficial for NW to decide which capability to use depending on the UE’s power status, SSB locations etc.  
Proposal 6: Clarify whether a UE can indicate the support of both FG 53-1 and FG 53-2. 
· If the UE can support both FG 53-1 and FG 53-2, network can configure the UE to operate with either FG 53-1 or FG 53-2 for RLM/BM/BFD measurements, i.e., the UE works with option B-1-1 or option B-1-2 exclusively.

Option B-1-1 (FG53-1) + Option C (FG53-3)
It is highly likely that UE would support both option B-1-1 and C. In deployment where NCD-SSB is configured, the UE should operate as option C. In deployment without NCD-SSB, the UE operates as option B-1-1. There is no need to support the case that UE works with larger BW i.e., Option B-1-1 even when there is NCD-SSB is configured within active BWP does not make sense.
Proposal 7: Clarify that a UE can indicate the support of both FG 53-1 and FG 53-3. 
· If the UE can support both FG 53-1 and FG 53-3, network can configure the UE to operate with either FG 53-1 or FG 53-3 for RLM/BM/BFD measurements as follows
· If the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.  

	ZTE [3]
	The remaining issue is whether to add further restriction on top of the existing three UE features. At least the following three alternatives were discussed in RAN1#112bis-e meeting. 
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.
· Alt.2: FG53-1 & FG53-2 component 1:
[..] the CD-SSB is outside active DL BWP but is within the bandwidth of at least one DL BWP of the carrier, where:
· if the UE has one UE-specific DL BWP configuration, the CD-SSB can be outside the bandwidth of this UE specific DL BWP but within the bandwidth of the configured UE-specific carrier
· if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs
· Alt.3:
For FG53-1, introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions.
Candidate values can be (a subset of) current UE channel BWs

From network perspective, Alt.1 is our first preference and is most aligned with the WID. Based on the proponents’ clarification, Alt.2 and Alt.3 are trying to ease the UE implementation burden. However, some companies don’t agree with the argument that Alt.2 and Alt.3 can ease the UE implementation burden based on the discussion in [112bis-e-R18-UE_features-04]. Below are some detailed comments from our side.
· Alt.2: Alt.2 has two bullets, the first bullet doesn’t introduce any additional restriction. However, the second bullet introduce some additional restriction, i.e., if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs. We also think some more clarification is needed to clarify why this bullet can ease the UE implementation burden. 
If Alt.2 is going to be introduced, it should be only applied to FG53-1 since anyway FG 53-2 requires a measurement gap, the gap can already ease the UE implementation already. 
· Alt.3: If different UEs indicates different UE capabilities regarding the total frequency span, it complicates the network implementation, especially on the BWP arrangement and scheduling. Thus, Alt.3 is not preferred from network perspective.
Thus, we propose to go with Alt.1.
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.

Proposal 1: Update FG 53-1/2 as following.
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.

Regarding the report granularity, it seems “per band” is the majority view. We can go with majority view and make it as “per band”.
Proposal 2: Update the report type as “per band” for FG 53-1/2.

The following two issues were briefly discussed during RAN1#112bis-e meeting, 
· whether the CD-SSB outside the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source; (related to FG53-1/53-2)
· whether the NCD-SSB within the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source;(related to FG53-3, similar issue as above, although it was not discussed during the online session)

We propose to add the following components for FG53-1/53-2.
· Add the following component for FG53-1 and FG53-2:
· CD-SSB outside active DL BWP but within the bandwidth of [the corresponding carrier(s) to be measured] can be used as the QCL source for other reference signal. 

Perfectly, it would be better if we can include something like "UE uses this CD-SSB outside active DL BWP for the purpose for which it would otherwise have used the CD-SSB within the active BWP" in the component. But considering that whether the CD-SSB outside the active BWP can be used for RRM or not may be discussing in RAN4. Let's first address the QCL source issue and then come back to other remaining issues if necessary. 

Proposal 3: Add the following components for FG53-1/53-2/53-3.
· Add the following component for FG53-1 and FG53-2:
· CD-SSB outside active DL BWP but within the bandwidth of [the corresponding carrier(s) to be measured] can be used as the QCL source for other reference signal. 

	Dell Technologies [4] 
	

	Huawei/HiSilicon [5]
	On [the corresponding carrier(s) to be measured] and FFS: candidate component values for FG 53-1 and FG 53-2 
In the last RAN1 meeting, the focus of the discussion on FG 53-1 is that whether and how to introduce an additional bandwidth restriction, as highlighted in the following bracket.
“UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured]”
A first issue is the range of for SSB to be measured. There was an issue in Rel-15 that a UE channel BW may be smaller than carrier BW, for example, a UE only support 60 MHz CBW which is smaller than size of the deployed carrier of 70 MHz. For that, UE dedicated channel bandwidth was introduced in RP-182896, via downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List.
Observation 1: the carrier size may not be the proper range from UE dedicated channel BW point of view.
Furthermore, the operation of FG53-1 also depends on UE implementation. Operation of FG53-1 requires a UE to either keep larger bandwidth than the active BWP to receive SSB and other DL transmission within the active DL BWP simultaneously, or use separate RFs as discussed in RAN4. As discussed in the last meeting via [112bis-e-R18-UE_features-04], a range defined by total frequency span of SSB and an active DL BWP as the bandwidth on which a UE can perform measurement based on SSB without interruptions can be considered.  This span can be a value that is smaller than carrier BW or the UE dedicated channel BW, which provides sufficient deployment flexibility as well as UE power saving benefits. Within this span, UE can perform related measurements without interruptions; otherwise, the UE should rely on other schemes to perform related measurement, such FG 53-2, etc. 
Proposal 1: For FG 53-1, update [the corresponding carrier(s) to be measured] as: 
· A reported value, which indicates the total frequency span of SSB and an active DL BWP
· Candidate values to be (a subset of) supported UE channel BWs as defined in TS 38.101.

On Prerequisite feature groups [1-7, 2-24, 2-31, 53-3] for FG 53-1 and FG 53-2
Components of FG 1-7/2-24/2-31 may include the case of both SSB based and CSI-RS based measurement. Apart from the need of clarification of each of the components to be SSB or CSI-RS based measurement, it may also need clarification on other compoenents of the corresponding FGs when applying to FG 53-1/53-2. For example, when the SSB is outside active DL BWP, our view is that the Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality in FG 2-31 for operation within a BWP remains for the operation of measurement outside the active BWP. 
On the other hand, the current description of FG 53-1 and 53-2 is focused such that no additional functions than the point of “outside” the active BWP is introduced. It may be easier to remove all candidate prerequisite FGs to reduce the specification work. The assumption based on this is above – thus, the capability of e.g. BFR by FG 2-31 remains if a UE reports so, and with support of FG 53-1/53-2, the only delta is that the SSB can be now outside the active BWP.
Observation 2: With the assumption that the only delta of FG53-1/53-2 is to enable SSB outside active BWP, prerequisite feature groups for FG 53-1 and FG 53-2 may not be necessary.

On [UE indicates at most one of FG 53-1 and 53- 2] for FG 53-1 and FG 53-2
As discussed in the first issue, a range for the bandwidth on which a UE can perform measurement based on SSB without interruptions is needed. Only when the total frequency span of the SSB and active DL BWP is no larger than the limitation, UE can perform related measurements without interruptions; otherwise, the UE should rely on other schemes to perform related measurement, such FG 53-2, etc. So in our view, both FG 53-1 and FG 53-2 can be supported by a UE. And these two FGs can be used for different scenarios.
Proposal 2: Remove the whole of [UE indicates at most one of FG 53-1 and 53- 2] from both FG 53-1 and FG 53-2.

	Ericsson [6]
	In a few places, the statement “the corresponding carrier(s) to be measured.” is included. We think this is a valuable clarification, and we think that can be included:
[bookmark: _Toc134773027]Remove the brackets around the corresponding “carrier(s) to be measured. “
Regarding the type, we prefer to remove the brackets around “Per band”. We note that similar features, such as 1-7, 2-24 and 2-31 are reported per band or per UE.
[bookmark: _Toc134773028]The type for FG 53-1 and 53-2 is “per band”.
In practice, if the UE reports that is supports FG 53-1, it is irrelevant what the UE reports regarding FG 53-2: the NW could anyway configure an active BWP without SSB and CORESET#0, and the UE would perform the related measurements without interrupt. However, we do not see that the specification needs to forbid that the UE reports both: now when we have two FGs, the natural thing is to allow them both to be reported:
[bookmark: _Toc134773029]Remove the text “UE indicates at most one of FG 53-1 and FG 53-2.”
There is an FFS for candidate component values. We do not see what those component values would be: the UE either supports or does not support FG 53-x.
[bookmark: _Toc134773030][bookmark: _Hlk134773023]There are no candidate component values for FG 53-1 and FG 53-2.
	53. NR_BWP_wor
	53-1
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	[bookmark: _Hlk134721883]1. UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] 

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	[Per band]
	No

	No
	n/a
	[UE indicates at most one of FG 53-1 and FG 53-2.]

FFS: candidate component values
This FG is not applicable to RedCap UEs.
	Optional with capability signalling




	Vodafone [7]
	An extended discussion on the restriction of the location of the CD-SSB outside active BWP was held over email in RAN1#112-bis-e. In general, two different solutions were greatly discussed based on the following proposals:
From Huawei [3]:
· Introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions.
· Candidate values can be (a subset of) current UE channel BWs.	
From Qualcomm [4]:
· (…)
· For Option B-1-1, clarify that the SSB outside the active DL BWP is still within a bandwidth of at least one DL BWP of the carrier.
· If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP
· If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs
· (…)
The current description within the feature groups for Option B-1-1 and B-1-2 for the location of the CD-SSB outside the active DL BWP is relatively general, as it just indicates that it should be within the bandwidth of the corresponding carriers(s) to be measured. This statement is aligned with the WI objectives, and it allows for different implementations.
Observation 1: The current statement in squared brackets with yellow highlight for the description of Options B-1-1 and B-1-2 is aligned with the WI objectives, and it allows for different implementations.
From an operator perspective on this topic, we are keen on having a feature that can be implementable and tested accordingly. Having a large array of different implementations goes against this principle, and the whole point of this WI is to fix the legacy “BWP Without Restriction” feature which was deemed “broken” due to interoperability device testing issues. 
When comparing the proposals from [3] and [4] only, we would prefer the latter as from our understanding the former would require extra coordination between the gNB and the UE in order to: 1) Assess the reported maximum value from the UE; 2) Schedule the active DL BWP without SSB in such a way that the SSB can be covered when the BW is widened, in accordance with the reported maximum value. From this perspective, the solution stated in [4] seems simpler to implement and to test, as it builds on the existing BWP and BWP switching framework. We would be open to other solutions but being conscious of the timelines to send the LS to RAN2 by the end of RAN1#113, we propose to accept the location restriction of the CD-SSB to be within a bandwidth of at least one DL BWP of the carrier with the conditions as stated in [4]. 
Proposal 1: Accept the location restriction of the CD-SSB outside of the active DL BWP to be within a bandwidth of at least one DL BWP of the carrier. If there is only one UE specific DL BWP configured, the CD-SSB can be located within the bandwidth of either the initial DL BWP or the UE specific DL BWP. If there is more than DL BWP configured, the CD-SSB can be located within the bandwidth of either of the UE specific DL BWPs.

From the previous RAN4#105 discussion it was already agreed that Options B-1-3 and B-1-4, referring to the usage of a separate RF chain without and with interruptions respectively, were deprioritized [5]. All further discussions proceeded without considering these two options, as they were clearly removed during the RAN4 task requested by RAN. As it is captured on the description of the WID itself [1], Options B-1-1 and B-1-2 are based on using a larger BW covering SSB outside active BWP without and with interruptions respectively. Considering these aspects, our understanding is that Options B-1-1 and B-1-2 are separate from employing a separate RF chain, and thus “per band” type should be accepted as the granularity reporting for the two features.
Proposal 2: FG 53-1 and FG3-2 should be reported on a "per band" basis.

We share the same views as other companies during the last RAN1 meeting on having the two features to be mutually exclusive. As Nokia stated in [6], the definition of Option B-1-2 in the WID objectives was such that it would only be allowed by the network if no other alternative is available for the UE, such as performing measurements based on CSI-RS, NCD-SSB and CD-SSB in the active BWP of the corresponding carrier(s) to be measured. We also do not see why a UE should indicate the support of BM/RLM/BFD measurements with interruptions (Option B-1-2) if it has the capability to support the same measurements without interruptions (Option B-1-1). With this reasoning, we propose to keep the note and remove the squared brackets and yellow highlighting.
Proposal 3: FG 53-1 and FG 53-2 should be mutually exclusive. Squared brackets and yellow highlighting should be removed.

	Apple [8]
	One FFS aspect commonly for FG 53-1 and FG 53-2 is how to define the feature type. Two options were brought up in RAN1 112bis e-meeting, one is to define as ‘per band’ and the other is to define as ‘per FSPC’ . Our preference is to define them as ‘per FSPC’ due to the reasoning below. 
As concluded in RAN4 study, FG 53-1 is applicable when a UE is either capable of using larger BW covering SSB outside of active BWP or is equipped with a separate RF chain. For the former implementation choice (i.e., large BW to support FG 53-1), the UE FG. 53-1 or 53-2 should be indicated on a per CC granularity i.e., per FSPC. The reason is that, in practice there are a few factors that UE needs to consider whether to use a  larger BW or not to cover SSB, such as the entire CC bandwidth, the associated power consumption and the aggregated BW across multiple CCs within the band.
· For example, for a band Comb, with a trade-off between power consumption and throughput performance, a UE may indicate support of FG 53-1 for a CC#1 if it has a smaller BW. On the other hand, due to RF or baseband processing constrains, the UE may indicate FG 53-2 for a CC#2 with larger BW even it is in the same band.  
Proposal 1: 
· The feature type for FG 53-1 and FG 53-2 should be defined as ‘per FSPC’. 

Another FFS aspect is whether to introduce the restriction of ‘UE indicates at most one of FG 53-1 and FG 53-2.’ As elaborated above, if FG 53-2/53-2 are defined as ‘per FSPC’, a UE should be allowed to indicate support one of them on a per CC basis. Therefore, the sentence should be removed or change the wording as ‘UE indicates at most one of FG 53-1 and FG 53-2 for a CC in a band combination’. 
Proposal 2: 
· Remove the sentence of ‘UE indicates at most one of FG 53-1 and FG 53-2’. 

	Qualcomm Incorporated [9]
	Component 1: Remaining issue on CD-SSB location ([the corresponding carrier(s) to be measured.])
Clarification of this point was controversial at RAN1#112bis-e meeting. However, it must be common understanding that CD-SSB is located still within the bandwidth of the carrier of the serving cell. As the first step, we propose to make a common understanding on this before further discussion. 
Proposal 1:
· CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig
· If the UE is configured with multiple SCS-SpecificCarrier for the carrier, CD-SSB is within any of the bandwidths provided by the multiple SCS-SpecificCarrier

The controversial aspect was following; for the case when a UE is configured with multiple UE-specific DL BWP configurations (i.e., for a UE supporting FG6-2, 6-3, or 6-4), whether there is a scenario where any of the UE-specific DL BWP configurations do not cover the CD-SSB of the cell as illustrated in Fig. 1. In the email discussion during RAN1#112bis-e meeting, some companies pointed out following are envisioned in the real deployment. 
[image: ]
Fig. 1	Cases where CD-SSB is not w/in any of the multiple UE-specific DL BWPs 
First, there are issues to utilize the 20MHz spectrum marked as initial BWP in the configurtions of Fig. 1 for various cases:
· For a UE supporting FG6-2 (up to 2 UE-specific BWP configurations and active BWP switch between them), it is not possible to utilize the 20MHz bandwidth of the initial BWP in the figure, since this requires UE to manage “the third BWP (= the initial BWP)”, in addition to the 2 UE-specific BWP configuartions, which is beyond the UE’s capability. Eventually, the 20MHz spectrum marked as initial BWP has to be wasted. 
· For a UE supporting FG6-3/6-4 (up to 4 UE-specific BWP configurations and active BWP switch among them), it is not possible to utilize the 20MHz bandwidth of the initial BWP when the UE is configured with 4 UE-specific BWP configuations and none of them cover the 20MHz bandwidth of the initial BWP due to the same reason as in the previous bullet for a UE supporting FG6-2. Eventually, the 20MHz spectrum maked as initial BWP has to be wasted.
· For a UE supporting FG6-3/6-4 (up to 4 UE-specific BWP configurations and active BWP switch among them), it is very hard or unrealistic to utilize the 20MHz bandwidth of the initial BWP if UE-specific configurations are not provided for the initial BWP (i.e., if it is based on BWP configuration option #1 in Fig. B2-1 of TS38.331), when the UE is configured with up to 3 UE-specific BWP configuations and none of them cover the 20MHz bandwidth of the initial BWP. This is because there is no non-fallback DCI format in the initial BWP in this case and hence various UE-specific features are not available for the initial BWP, including active BWP switch by BWP indicator. Eventually, the 20MHz spectrum maked as initial BWP has to be wasted.
Due to the above, we believe network does not want to configure BWPs as in Fig. 1.

Second, the benefit from BWP without restriction is achievable at both network and UE when the BWP configurations are as in Figs. 2 and 3. Each UE is configured with active BWP switch between a wide UE-specific DL BWP and a narrow UE-specific DL BWP to enable (1) dynamic adaptation of bandwidth for UE power saving, and (2) BWP distribution of different UEs in a carrier for network cell-load balancing. Since configurations in Figs. 2 and 3 achieve full of benefits from BWP without restriction, there is no reason for network to configure BWPs as in Fig. 1.
[image: ]
Fig. 2	Case 1 where CD-SSB is w/in at least one UE-specific DL BWP
[image: ]
Fig. 3	Case 2 where CD-SSB is w/in at least one UE-specific DL BWP

Due to the two points described above, we still believe UE does not need to accommodate the configurations in Fig. 1 and the proposed clarification is valid.
Proposal 2:
· If a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations.

Type
Same as any of the legacy BWP related FGs, we think ‘Per-band’ is appropriate.
Note
Regarding [UE indicates at most one of FG 53-1 and FG 53-2], we do not think this note is necessary. Rel-15 feature groups, FG 6-1, 6-2, 6-3, and 6-4, must be exclusive each other but there was no such note.
	53. NR_BWP_wor
	53-1
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	1. UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig, and if a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations [the corresponding carrier(s) to be measured.] 

Note: If a UE is configured with multiple SCS-SpecificCarrier in downlinkChannelBW-PerSCS-List of ServingCellConfig, CD-SSB is within all the bandwidths configured by all the SCS-SpecificCarrier in the downlinkChannelBW-PerSCS-List

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	[Per band]
	No

	No
	n/a
	[UE indicates at most one of FG 53-1 and FG 53-2.]

FFS: candidate component values
This FG is not applicable to RedCap UEs.
	Optional with capability signalling




	MediaTek Inc. [10]
	To support RLM/BM/BFD measurements using CD-SSB outside active BWP without any interruption, as discussed in RAN4 previously [R4-2214355], UE can operate using larger BW covering SSB outside active BWP or UE can utilize a additional separate RF chain [R4-2214355]. Whether UE has any spare RF to support B-1-1 depends on its band combination signalled by the NW. In this regard, FG 53-1 in the table below should be supported as “Per-FSPC” type.
Take a UE with a peak envelope of 4 CCs for example. When it is configured with a band combination that has 3CCs, then it can support B-1-1 in one (and only one) of the 3 configured CCs. However, when it is configured with a band combination with 4 CCs which reach its peak enveople, then it cannot support B-1-1 on any of the configured CCs. Therefore, “per FSPC” should be supported.
In addition, it is our understanding, for an option for L1 measurements (chosen from Option A, B-1-1, B-1-2, and Option C), there should be a comanion method(s) for L3 measurements. In fact, there was a high interest in this at last RAN4#106bis-e meeting and the following agreements were made.  
	Agreement
· It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.
Agreement
· It is a common RAN4 understanding that L3 measurements requirements impact for options B-1-1 and B-1-2 are not explicitly included in the WI objectives.
· RAN4 work will focus on enabling L1 measurements for option B-1-1 and B-1-2 in Q2’2023
· In RAN4 #107 RAN4 can continue discussion on whether any further clarifications are needed on intra-frequency measurements for UEs supporting options B-1-1 and B-1-2



For B-1-1 and B-1-2, the candidate companion L3 measurement techniques are Rel-16 NeedForGap and/or Rel-17 NCSG. Both features have adopted the dynamic capability reporting framework which was introduced in NR. In this dynamic capability reporting framework, the measurement gap requirement information (eg.:{gap, nogap} for Rel-16 NeedForGap, or {gap, NCSG, or nogap-noNCSG} for Rel-17 NCSG) is reported back by the UE in the UE’s RRC Response message to a NW configuration RRC message. See an example in Figure 1 for detailed signaling. Please note that the reporting is based on the resultant band combination configured to the UE. With this dynamic reporting framework, it can achieve a good trade-off between NW’s signaling overhead and UE’s design flexibility. 
[bookmark: _Ref135070028]Observation 1: For the counterpart of B-1-1 and B-1-2 for L3 measurements, both candidate features, Rel-16 NeedForGaps and Rel-17 NCSG, apply the dynamic UE capability reporting framework which provides good trade-off between signalling overhead and UE flexibility. 
[bookmark: _Ref135070055]Proposal 1: Regarding the types of FG 53-1 (B-1-1) and FG 53-2 (B-1-2), RAN1 down-selects one of the following options:
· Option 1: Hand over the discussion to RAN4 and let RAN4 decide 
· Send L4 to RAN4 
· Option 2: Adopt the “dynamic” UE reporting capability framework” to align with Rel-16 NeedForGap and Rel-17 NCSG (i.e. the potential counterparts for L3 measurements for B-1-1 and B-1-2)
· Details left to RAN2. Send LS to RAN2
· Option 3: RAN1 adopts “per FSPC” for FG53-1 (B-1-1) and “per band” for FG53-2 (B-1-2). 
 

[image: ]
[bookmark: _Ref135063141]Figure 1: Illustrating of the Dynamic Capability Reporting framework with Rel-16 NeedForGap
Two options have been made on this issue: 
· Option 1 (from [3]): In FG53-1 & FG53-2 component 1 about the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] at least one DL BWP of the carrier, where:
· (Case 1) if the UE has one UE-specific DL BWP configuration, the CD-SSB is within the bandwidth of either initial DL BWP or UE-specific DL BWP; 
· (Case 2) if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs. 
· Option 2 (from [4]): Introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions. 
· Candidate values can be (a subset of) current UE channel BWs.

As we explained at the last meeting, we have not been able to understand the motivation behind Option1 from at least the following aspects: IODT, UE implementation complexity, and test cases. Praticullarly, we don’t understand why it may be challenging to UE implementation to have CD-SSB falling within the initial DL BWP but not any of the UE-specific DL BWPs in Case 2? 
Observation 2: About the constraint(s) of CD-SSB within the carrier to be measured, it is not clear to us why/how Option 1 would ease UE’s implementation or IODT. 
On the other hand, we think Option 2 is reasonable proposal which provides a good trade off and flexibility for UE. This WI was originally motivated for UE power saving and gNB’s configuration flexibility. Without sufficient reporting flexibility, UE may be forced either to give up the support for B-1-1 entirely or to be “over-capable” at the cost power consuming and UE comoplexity. We hence support Option 2 for this issue. 
Proposal 2: At least for FG53-1 (B-1-1), introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions. 
· Candidate values can be (a subset of) current UE channel BWs

[bookmark: _Ref134989121]There is a note in FG 6-1a saying “6-1a is applicable to 6-1, 6-2, 6-3, or 6-4.” A similar note was added to FG53-1, FG53-2, and FG53-3 in the original proposed table from the moderator. But it was decided to remove at last RAN1 meeting. The difference between FG 6-1, 6-2, 6-3, and 6-4 mainly include two aspects:
· Number of RRC-configured BWPs that UE can support 
· Same or different numerologies between the current (active) BWP and the target BWP

For FG 53-1 and 53-2, the number of concerned BWPs is always 2. Hence, the first aspect is clear. But for the second aspect on numerology, it needs some clarification. We are fine with either of the following options though we have preference for the first option. 
· Option 1: Add the following component to both FG53-1 and FG53-2
· UE assumes the same numerology between the active BWP and the CD-SSB.
· Option 2: Add the following notes to FG 53-1 and FG 53-2
· FG 53-1 (FG53-2) is applicable to 6-1, 6-2, 6-3, or 6-4.
· For example, if UE indicates the support for FG 6-4 and FG 53-1, it means UE can support FG 53-1 with different numerologies between the active BWP and CD-SSB. Otherwise, it can only support the same numerology.
[bookmark: _Ref135070098]Proposal 3: Add the following component to both FG53-1 and FG53-2
· UE assumes the same numerology between the active BWP and the CD-SSB. 

On [UE indicates at most one of FG 53-1 and FG 53-2.]
As to FG53-1 (B-1-1) and FG53-2 (B-1-2), we don’t see a need for a UE to indicate the support for both UE feature groups. If a UE is capable of supporting B-1-1 without any interruption, why does it want to indicate the support for B-1-2 with interruption? And vice versa, why would a NW want to configure B-1-2 to a UE that can support both features? 
Proposal 4: UE can indicate at most one of FG 40-1 (i.e. B-1-1) and FG 40-2 (i.e. B-1-2).

	Nokia/Nokia Shanghai Bell [11]
	· FFS on [the corresponding carrier(s) to be measured.]: it is important to keep a generic enough text to cover all scenarios, so that definition is future-proof. Propose to revise it as follows:
· (...) of a BWP in the same carrier, which is known to the UE (either initial bandwidth part of configured BWP).
· FFS on candidate values: no candidate values are needed to be reported in this FG
· Confirm the text “UE indicates at most one of FG 53-1 and FG 53-2.” This is essential part of the agreement reached in RAN#99 to start this WI. If UE indicates both FG53-1 and 53-2, the network has no means to know which behavior the UE is applying, and hence the network needs to assume the worst case, which is 53-2. Hence, there is no benefit of doing such dual reporting for these FGs. 
· Per band indication is a reasonable compromise.





	53. NR_BWP_wor
	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions
	1. UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured]

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell
	[1-7, 2-24, 2-31, 53-3]

	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP and meet interruptions requirements
	[Per band]
	No

	No
	n/a
	This feature only applies if there is no CSI-RS, no NCD- SSB, and no CD-SSB configured for RLM/BM/BFD in the active BWP of [the corresponding carrier(s) to be measured.]

[UE indicates at most one of FG 53-1 and 53- 2.]

FFS: candidate component values

This FG is not applicable to RedCap UEs.
	Optional with capability signalling




	Company
	Summary

	Vivo [2]
	About following in the Components and the Note Column for FG53-1 and FG53-2: 
2. UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] 
FFS: candidate component values
It is related to whether/how to define/restrict the location for CD-SSB outside the active BWP. There are two options discussed in the last RAN1 meeting. 
· Option 1: the CD-SSB is outside active DL BWP, but is within the bandwidth of at least one DL BWP of the carrier.
· Option 2: Introduce candidate values, i.e., (a subset of) current UE channel BWs, for indicating the total frequency span of CD-SSB and an active BWP on which a UE can perform measurement based on CD-SSB without interruptions.
For Option 1, the main motivation calimed by the proponent is to avoid allowing impractical combinations/scenarios of DL BWP configuration(s) and the CD-SSB location so that a UE can implement and be tested appropriately.
For Option 2, the main motivation calimed by the proponent is to accomadate different UE implementations e.g. keep larger RF bandwidth or use separate RF chain to realize Option B-1-1 and for UE power saving. For example, in case of using separate RF chain, certain BW range for handling SSB may be needed. 
During the discussion for above two options, there was different views on whether the separate RF chain can be used for realizing Option B-1-1. According to following RAN4 agreements made in section 11.5 in [2], per our understanding, the option of separate RF chain was already precluded and it is not included in the approved WID as shown in appendix.  
	· Agreement
· Deprioritize the following options B-1-3, B-1-4, B-2-1
· Candidate options 
· 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



Observation 1: Using a separate RF chian for Option B-1-1 and B-1-2 was already precluded by RAN4.
Based on such understanding, for option 2, defining the frequency span may be mainly for reducing UE power consumption and seems not to be a UE capability issue. In addition, different frequency spans may creat many sub-options between Option B-1-1 and Option B-1-2. In summary, if defining the CD-SSB location outside the active BWP is necessary from UE implementation and/or test perspective, Option 1 is more straightforward and preferred.
Proposal 1: If restriction on the CD-SSB location outside the active BWP is necessary, Option 1 that the CD-SSB is outside active DL BWP, but is within the bandwidth of at least one DL BWP of the carrier is preferred.

About the Type of “Per band” vs. “Per FSPC”:
The type of “Per FSPC” is proposed for using a separate RF for Option B-1-1 and Option B-1-2. Based on our Observation 1, we think Per band is sufficient.
Proposal 2:  For FG53-1 and FG53-2, the Type is Per band. 

About the highlighted Note: “[UE indicates at most one of FG 53-1 and FG 53-2.]”:
For FG53-1 and FG53-2. It is related to the case whether a UE can support both Option B-1-1 and Option B-1-2. While, we think it is also necessary to discuss other cases on whether a UE can support both Option A and Option B-1-1, both Option A and Option B-1-2, both Option A and Option C, both Option B-1-1 and Option C as summarized in Table 1. Based on the WID, Option C is the prerequisite for Option B-1-2, hence a UE can support both Option C and Option B-1-2. 
Table 1. Support for BWP without restriction FGs
	
	Option A (FG1-7, 2-24, 2-31)
	Option B-1-1 (FG53-1)
	Option B-1-2 (FG53-2)
	Option C (FG53-3)

	Option A (FG1-7, 2-24, 2-31)
	\
	FFS
	Y
	Y

	Option B-1-1 (FG53-1)
	\
	\
	FFS [UE indicates at most one of FG 53-1 and FG 53-2.]
	Y

	Option B-1-2 (FG53-2)
	\
	\
	\
	Y


From our understanding, Option A can be supported by existing UE FG1-7 CSI-RS based RLM, FG2-24 SSB/CSI-RS for beam measurement and FG2-31 Beam failure recovery. 
Option A (FG1-7, 2-24, 2-31) + Option B-1-1 (FG53-1)
About whether a UE can indicate the support of both Option A and FG53-1 (Option B-1-1), from UE implementation perspective, it seems feasible to support both. From network perspective, a UE supporting both Option A and FG53-1 provides more flexibility and adaptivity to the network deployment. Therefore, it is beneficial to support both Option A and FG53-1. However, there may be different understanding that Option B-1-1 is proposed to replace Option A, Option A and Option B-1-1 should be exclusive. Therefore, it is necessary to discuss whether a UE can indicate the support of both Option A and FG53-1 (Option B-1-1). If the answer is Yes, then the next question is whether the NW can configure the UE to work using both Option A and Option B-1-1, e.g. for beam management that SSB is configured for corse beam measurement and CSI-RS is for finer beam measurement.
Proposal 3: Clarify whether a UE can support both Option A and Option B-1-1. 
· If the UE can indicate the support of both Option A and Option B-1-1, discuss whether network can configure the UE to operate with both Option A and Option B-1-1 for RLM/BM/BFD measurements.

Option A (FG1-7, 2-24, 2-31) + Option B-1-2 (FG53-2)
Based on the WID description for Option B-1-2 that “The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and […]”, it can be concluded that UE can support both Option A and Option B-1-2. Only when network deos not configure the CSI-RS based RLM/BM/BFD measurement, Option B-1-2 can be used.
Proposal 4: Clarify that a UE can indicate the support of both Option A and Option B-1-2. 
· If the UE indicate the support of both Option A and Option B-1-2, network can configure the UE to operate with either Option A or FG 53-2 for RLM/BM/BFD measurements.

Option A (FG1-7, 2-24, 2-31) + Option C (FG53-3)
The case that a UE indicates the support of both Option A and FG53-3 (Option C) is the same as legacy UE using CD-SSB within the active BWP and CSI-RS for RLM//BM/BFD measurements. Therefore, a UE can indicate the support of both Option A and FG53-3 (Option C) and network can also configure the UE to operate with both Options.
Proposal 5: Clarify that a UE can indicate the support of both Option A and FG53-3 (Option C) and network can configure the UE to operate with Option A and/or FG53-3 (Option C) for for RLM/BM/BFD measurements.

Option B-1-1 (FG53-1) + Option B-1-2 (FG53-2)
This is related to the highlighted Note: “[UE indicates at most one of FG 53-1 and FG 53-2.]” For a UE supporting FG53-1, it can also support FG53-2. So, from UE impelementaion perspective, it is feasible to support both FGs. From network perspective, it is beneficial for NW to decide which capability to use depending on the UE’s power status, SSB locations etc.  
Proposal 6: Clarify whether a UE can indicate the support of both FG 53-1 and FG 53-2. 
· If the UE can support both FG 53-1 and FG 53-2, network can configure the UE to operate with either FG 53-1 or FG 53-2 for RLM/BM/BFD measurements, i.e., the UE works with option B-1-1 or option B-1-2 exclusively.

Option B-1-1 (FG53-1) + Option C (FG53-3)
It is highly likely that UE would support both option B-1-1 and C. In deployment where NCD-SSB is configured, the UE should operate as option C. In deployment without NCD-SSB, the UE operates as option B-1-1. There is no need to support the case that UE works with larger BW i.e., Option B-1-1 even when there is NCD-SSB is configured within active BWP does not make sense.
Proposal 7: Clarify that a UE can indicate the support of both FG 53-1 and FG 53-3. 
· If the UE can support both FG 53-1 and FG 53-3, network can configure the UE to operate with either FG 53-1 or FG 53-3 for RLM/BM/BFD measurements as follows
· If the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.  

About the highlighted Prerequisite feature groups for FG53-2:
[bookmark: _Hlk134809402]At least FG53-3 should be kept as stated in the WID that “UE shall support option (C) NCD-SSB (subject to IoDT availability)”. For FG1-7, 2-24 and 2-31, we think it can also be kept because of following indicated in the WID for Option B-1-2, which means the UE should support the CSI-RS based RLM/BM/BFD in the active BWP.
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· [bookmark: _Hlk134809469][bookmark: _Hlk134809372]The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.

Proposal 8: For FG53-2, at least FG53-3 should be kept. FG1-7, 2-24 and 2-31 can also be kept. 

	ZTE [3]
	The remaining issue is whether to add further restriction on top of the existing three UE features. At least the following three alternatives were discussed in RAN1#112bis-e meeting. 
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.
· Alt.2: FG53-1 & FG53-2 component 1:
[..] the CD-SSB is outside active DL BWP but is within the bandwidth of at least one DL BWP of the carrier, where:
· if the UE has one UE-specific DL BWP configuration, the CD-SSB can be outside the bandwidth of this UE specific DL BWP but within the bandwidth of the configured UE-specific carrier
· if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs
· Alt.3:
For FG53-1, introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions.
Candidate values can be (a subset of) current UE channel BWs

From network perspective, Alt.1 is our first preference and is most aligned with the WID. Based on the proponents’ clarification, Alt.2 and Alt.3 are trying to ease the UE implementation burden. However, some companies don’t agree with the argument that Alt.2 and Alt.3 can ease the UE implementation burden based on the discussion in [112bis-e-R18-UE_features-04]. Below are some detailed comments from our side.
· Alt.2: Alt.2 has two bullets, the first bullet doesn’t introduce any additional restriction. However, the second bullet introduce some additional restriction, i.e., if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs. We also think some more clarification is needed to clarify why this bullet can ease the UE implementation burden. 
If Alt.2 is going to be introduced, it should be only applied to FG53-1 since anyway FG 53-2 requires a measurement gap, the gap can already ease the UE implementation already. 
· Alt.3: If different UEs indicates different UE capabilities regarding the total frequency span, it complicates the network implementation, especially on the BWP arrangement and scheduling. Thus, Alt.3 is not preferred from network perspective.
Thus, we propose to go with Alt.1.
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.

Proposal 1: Update FG 53-1/2 as following.
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.

Regarding the report granularity, it seems “per band” is the majority view. We can go with majority view and make it as “per band”.
Proposal 2: Update the report type as “per band” for FG 53-1/2.

The following two issues were briefly discussed during RAN1#112bis-e meeting, 
· whether the CD-SSB outside the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source; (related to FG53-1/53-2)
· whether the NCD-SSB within the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source;(related to FG53-3, similar issue as above, although it was not discussed during the online session)

We propose to add the following components for FG53-1/53-2.
· Add the following component for FG53-1 and FG53-2:
· CD-SSB outside active DL BWP but within the bandwidth of [the corresponding carrier(s) to be measured] can be used as the QCL source for other reference signal. 

Perfectly, it would be better if we can include something like "UE uses this CD-SSB outside active DL BWP for the purpose for which it would otherwise have used the CD-SSB within the active BWP" in the component. But considering that whether the CD-SSB outside the active BWP can be used for RRM or not may be discussing in RAN4. Let's first address the QCL source issue and then come back to other remaining issues if necessary. 

Proposal 3: Add the following components for FG53-1/53-2/53-3.
· Add the following component for FG53-1 and FG53-2:
· CD-SSB outside active DL BWP but within the bandwidth of [the corresponding carrier(s) to be measured] can be used as the QCL source for other reference signal. 

	Dell Technologies [4] 
	

	Huawei/HiSilicon [5]
	On Prerequisite feature groups [1-7, 2-24, 2-31, 53-3] for FG 53-1 and FG 53-2
Components of FG 1-7/2-24/2-31 may include the case of both SSB based and CSI-RS based measurement. Apart from the need of clarification of each of the components to be SSB or CSI-RS based measurement, it may also need clarification on other compoenents of the corresponding FGs when applying to FG 53-1/53-2. For example, when the SSB is outside active DL BWP, our view is that the Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality in FG 2-31 for operation within a BWP remains for the operation of measurement outside the active BWP. 
On the other hand, the current description of FG 53-1 and 53-2 is focused such that no additional functions than the point of “outside” the active BWP is introduced. It may be easier to remove all candidate prerequisite FGs to reduce the specification work. The assumption based on this is above – thus, the capability of e.g. BFR by FG 2-31 remains if a UE reports so, and with support of FG 53-1/53-2, the only delta is that the SSB can be now outside the active BWP.
Observation 2: With the assumption that the only delta of FG53-1/53-2 is to enable SSB outside active BWP, prerequisite feature groups for FG 53-1 and FG 53-2 may not be necessary.

On [UE indicates at most one of FG 53-1 and 53- 2] for FG 53-1 and FG 53-2
As discussed in the first issue, a range for the bandwidth on which a UE can perform measurement based on SSB without interruptions is needed. Only when the total frequency span of the SSB and active DL BWP is no larger than the limitation, UE can perform related measurements without interruptions; otherwise, the UE should rely on other schemes to perform related measurement, such FG 53-2, etc. So in our view, both FG 53-1 and FG 53-2 can be supported by a UE. And these two FGs can be used for different scenarios.
Proposal 2: Remove the whole of [UE indicates at most one of FG 53-1 and 53- 2] from both FG 53-1 and FG 53-2.

	Ericsson [6]
	In a few places, the statement “the corresponding carrier(s) to be measured.” is included. We think this is a valuable clarification, and we think that can be included:
Remove the brackets around the corresponding “carrier(s) to be measured. “
Regarding the type, we prefer to remove the brackets around “Per band”. We note that similar features, such as 1-7, 2-24 and 2-31 are reported per band or per UE.
The type for FG 53-1 and 53-2 is “per band”.
In practice, if the UE reports that is supports FG 53-1, it is irrelevant what the UE reports regarding FG 53-2: the NW could anyway configure an active BWP without SSB and CORESET#0, and the UE would perform the related measurements without interrupt. However, we do not see that the specification needs to forbid that the UE reports both: now when we have two FGs, the natural thing is to allow them both to be reported:
Remove the text “UE indicates at most one of FG 53-1 and FG 53-2.”
There is an FFS for candidate component values. We do not see what those component values would be: the UE either supports or does not support FG 53-x.
There are no candidate component values for FG 53-1 and FG 53-2.
Finally, there are prerequisite feature groups only for FG 53-2. The introduction of FG 1-7 and FG 53-3 could be motivated by the note in FG 53-2 (the UE must first support the “better” options), but we do not see why FG 2-24 and FG 2-31 should be there. We propose to remove those FGs:
[bookmark: _Toc134773031]Remove FG 2-24 and FG 2-31 from the prerequisite FGs for FG 53-2.
The resulting FG is depicted in Table 1.
	53. NR_BWP_wor
	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions
	1. UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured]

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell
	[1-7, 2-24, 2-31, 53-3]

	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP and meet interruptions requirements
	[Per band]
	No

	No
	n/a
	This feature only applies if there is no CSI-RS, no NCD- SSB, and no CD-SSB configured for RLM/BM/BFD in the active BWP of [the corresponding carrier(s) to be measured.]

[UE indicates at most one of FG 53-1 and 53- 2.]

FFS: candidate component values

This FG is not applicable to RedCap UEs.
	Optional with capability signalling




	Vodafone [7]
	An extended discussion on the restriction of the location of the CD-SSB outside active BWP was held over email in RAN1#112-bis-e. In general, two different solutions were greatly discussed based on the following proposals:
From Huawei [3]:
· Introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions.
· Candidate values can be (a subset of) current UE channel BWs.	
From Qualcomm [4]:
· (…)
· For Option B-1-1, clarify that the SSB outside the active DL BWP is still within a bandwidth of at least one DL BWP of the carrier.
· If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP
· If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs
· (…)
The current description within the feature groups for Option B-1-1 and B-1-2 for the location of the CD-SSB outside the active DL BWP is relatively general, as it just indicates that it should be within the bandwidth of the corresponding carriers(s) to be measured. This statement is aligned with the WI objectives, and it allows for different implementations.
Observation 1: The current statement in squared brackets with yellow highlight for the description of Options B-1-1 and B-1-2 is aligned with the WI objectives, and it allows for different implementations.
From an operator perspective on this topic, we are keen on having a feature that can be implementable and tested accordingly. Having a large array of different implementations goes against this principle, and the whole point of this WI is to fix the legacy “BWP Without Restriction” feature which was deemed “broken” due to interoperability device testing issues. 
When comparing the proposals from [3] and [4] only, we would prefer the latter as from our understanding the former would require extra coordination between the gNB and the UE in order to: 1) Assess the reported maximum value from the UE; 2) Schedule the active DL BWP without SSB in such a way that the SSB can be covered when the BW is widened, in accordance with the reported maximum value. From this perspective, the solution stated in [4] seems simpler to implement and to test, as it builds on the existing BWP and BWP switching framework. We would be open to other solutions but being conscious of the timelines to send the LS to RAN2 by the end of RAN1#113, we propose to accept the location restriction of the CD-SSB to be within a bandwidth of at least one DL BWP of the carrier with the conditions as stated in [4]. 
Proposal 1: Accept the location restriction of the CD-SSB outside of the active DL BWP to be within a bandwidth of at least one DL BWP of the carrier. If there is only one UE specific DL BWP configured, the CD-SSB can be located within the bandwidth of either the initial DL BWP or the UE specific DL BWP. If there is more than DL BWP configured, the CD-SSB can be located within the bandwidth of either of the UE specific DL BWPs.

From the previous RAN4#105 discussion it was already agreed that Options B-1-3 and B-1-4, referring to the usage of a separate RF chain without and with interruptions respectively, were deprioritized [5]. All further discussions proceeded without considering these two options, as they were clearly removed during the RAN4 task requested by RAN. As it is captured on the description of the WID itself [1], Options B-1-1 and B-1-2 are based on using a larger BW covering SSB outside active BWP without and with interruptions respectively. Considering these aspects, our understanding is that Options B-1-1 and B-1-2 are separate from employing a separate RF chain, and thus “per band” type should be accepted as the granularity reporting for the two features.
Proposal 2: FG 53-1 and FG3-2 should be reported on a "per band" basis.

We share the same views as other companies during the last RAN1 meeting on having the two features to be mutually exclusive. As Nokia stated in [6], the definition of Option B-1-2 in the WID objectives was such that it would only be allowed by the network if no other alternative is available for the UE, such as performing measurements based on CSI-RS, NCD-SSB and CD-SSB in the active BWP of the corresponding carrier(s) to be measured. We also do not see why a UE should indicate the support of BM/RLM/BFD measurements with interruptions (Option B-1-2) if it has the capability to support the same measurements without interruptions (Option B-1-1). With this reasoning, we propose to keep the note and remove the squared brackets and yellow highlighting.
Proposal 3: FG 53-1 and FG 53-2 should be mutually exclusive. Squared brackets and yellow highlighting should be removed.

As stated in the previous section, the definition of Option B-1-2 in the WID objectives restricts its applicability in the scenarios where there is CSI-RS, NCD-SSB and CD-SSB configured in the active BWP of the corresponding carrier(s) to be measured, to perform BM/RLM/BFD measurements. We thus prefer to have the corresponding features groups FG 1-7, 2-24, 2-31 for CSI-RS measurements, and FG 53-3 for NCD-SSB measurements as prerequisite feature groups. Looking back at the discussion itself in the RAN1#112-bis-e meeting [6], this issue does not even seem to be controversial as the only comments by the companies were in regard to having FG 6-1a as a prerequisite feature group, and this legacy FG was already removed from FG 53-1, FG 53-2, and FG 53-3.
Proposal 4: FG 53-2 should have FG 1-7, FG 2-24, FG 2-31, and FG 53-3 as prerequisite feature groups. Squared brackets and yellow highlighting should be removed.

	Apple [8]
	One FFS aspect commonly for FG 53-1 and FG 53-2 is how to define the feature type. Two options were brought up in RAN1 112bis e-meeting, one is to define as ‘per band’ and the other is to define as ‘per FSPC’ . Our preference is to define them as ‘per FSPC’ due to the reasoning below. 
As concluded in RAN4 study, FG 53-1 is applicable when a UE is either capable of using larger BW covering SSB outside of active BWP or is equipped with a separate RF chain. For the former implementation choice (i.e., large BW to support FG 53-1), the UE FG. 53-1 or 53-2 should be indicated on a per CC granularity i.e., per FSPC. The reason is that, in practice there are a few factors that UE needs to consider whether to use a  larger BW or not to cover SSB, such as the entire CC bandwidth, the associated power consumption and the aggregated BW across multiple CCs within the band.
· For example, for a band Comb, with a trade-off between power consumption and throughput performance, a UE may indicate support of FG 53-1 for a CC#1 if it has a smaller BW. On the other hand, due to RF or baseband processing constrains, the UE may indicate FG 53-2 for a CC#2 with larger BW even it is in the same band.  
Proposal 1: 
· The feature type for FG 53-1 and FG 53-2 should be defined as ‘per FSPC’. 

Another FFS aspect is whether to introduce the restriction of ‘UE indicates at most one of FG 53-1 and FG 53-2.’ As elaborated above, if FG 53-2/53-2 are defined as ‘per FSPC’, a UE should be allowed to indicate support one of them on a per CC basis. Therefore, the sentence should be removed or change the wording as ‘UE indicates at most one of FG 53-1 and FG 53-2 for a CC in a band combination’. 
Proposal 2: 
· Remove the sentence of ‘UE indicates at most one of FG 53-1 and FG 53-2’. 

	Qualcomm Incorporated [9]
	Component 1: Remaining issue on CD-SSB location ([the corresponding carrier(s) to be measured.])
Clarification of this point was controversial at RAN1#112bis-e meeting. However, it must be common understanding that CD-SSB is located still within the bandwidth of the carrier of the serving cell. As the first step, we propose to make a common understanding on this before further discussion. 
Proposal 1:
· CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig
· If the UE is configured with multiple SCS-SpecificCarrier for the carrier, CD-SSB is within any of the bandwidths provided by the multiple SCS-SpecificCarrier

The controversial aspect was following; for the case when a UE is configured with multiple UE-specific DL BWP configurations (i.e., for a UE supporting FG6-2, 6-3, or 6-4), whether there is a scenario where any of the UE-specific DL BWP configurations do not cover the CD-SSB of the cell as illustrated in Fig. 1. In the email discussion during RAN1#112bis-e meeting, some companies pointed out following are envisioned in the real deployment. 
[image: ]
Fig. 1	Cases where CD-SSB is not w/in any of the multiple UE-specific DL BWPs 
First, there are issues to utilize the 20MHz spectrum marked as initial BWP in the configurtions of Fig. 1 for various cases:
· For a UE supporting FG6-2 (up to 2 UE-specific BWP configurations and active BWP switch between them), it is not possible to utilize the 20MHz bandwidth of the initial BWP in the figure, since this requires UE to manage “the third BWP (= the initial BWP)”, in addition to the 2 UE-specific BWP configuartions, which is beyond the UE’s capability. Eventually, the 20MHz spectrum marked as initial BWP has to be wasted. 
· For a UE supporting FG6-3/6-4 (up to 4 UE-specific BWP configurations and active BWP switch among them), it is not possible to utilize the 20MHz bandwidth of the initial BWP when the UE is configured with 4 UE-specific BWP configuations and none of them cover the 20MHz bandwidth of the initial BWP due to the same reason as in the previous bullet for a UE supporting FG6-2. Eventually, the 20MHz spectrum maked as initial BWP has to be wasted.
· For a UE supporting FG6-3/6-4 (up to 4 UE-specific BWP configurations and active BWP switch among them), it is very hard or unrealistic to utilize the 20MHz bandwidth of the initial BWP if UE-specific configurations are not provided for the initial BWP (i.e., if it is based on BWP configuration option #1 in Fig. B2-1 of TS38.331), when the UE is configured with up to 3 UE-specific BWP configuations and none of them cover the 20MHz bandwidth of the initial BWP. This is because there is no non-fallback DCI format in the initial BWP in this case and hence various UE-specific features are not available for the initial BWP, including active BWP switch by BWP indicator. Eventually, the 20MHz spectrum maked as initial BWP has to be wasted.
Due to the above, we believe network does not want to configure BWPs as in Fig. 1.

Second, the benefit from BWP without restriction is achievable at both network and UE when the BWP configurations are as in Figs. 2 and 3. Each UE is configured with active BWP switch between a wide UE-specific DL BWP and a narrow UE-specific DL BWP to enable (1) dynamic adaptation of bandwidth for UE power saving, and (2) BWP distribution of different UEs in a carrier for network cell-load balancing. Since configurations in Figs. 2 and 3 achieve full of benefits from BWP without restriction, there is no reason for network to configure BWPs as in Fig. 1.
[image: ]
Fig. 2	Case 1 where CD-SSB is w/in at least one UE-specific DL BWP
[image: ]
Fig. 3	Case 2 where CD-SSB is w/in at least one UE-specific DL BWP

Due to the two points described above, we still believe UE does not need to accommodate the configurations in Fig. 1 and the proposed clarification is valid.
Proposal 2:
· If a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations.

Type
Same as any of the legacy BWP related FGs, we think ‘Per-band’ is appropriate.
Note
Regarding [UE indicates at most one of FG 53-1 and FG 53-2], we do not think this note is necessary. Rel-15 feature groups, FG 6-1, 6-2, 6-3, and 6-4, must be exclusive each other but there was no such note.

Prerequisite feature groups
Currently prerequisite FGs for FG53-2 includes 1-7, 2-24, 2-31, and 53-3. According to the WID, the UE shall be allowed to use B-1-2 only if there is no CSI-RS configured for RLM/BM/BFD. However, this would not mean CSI-RS based RLM/BM/BFD are prerequisite. We suggest to delete 1-7, 2-24, and 2-31, from the prerequisite feature groups.
	53. NR_BWP_wor
	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions
	1. UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig, and if a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations: [the corresponding carrier(s) to be measured]

Note: If a UE is configured with multiple SCS-SpecificCarrier in downlinkChannelBW-PerSCS-List of ServingCellConfig, CD-SSB is within all the bandwidths configured by all the SCS-SpecificCarrier in the downlinkChannelBW-PerSCS-List

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

	[1-7, 2-24, 2-31, 53-3]

	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP and meet interruptions requirements
	[Per band]
	No

	No
	n/a
	This feature only applies if there is no CSI-RS, no NCD- SSB, and no CD-SSB configured for RLM/BM/BFD in the active BWP of [the corresponding carrier(s) to be measured.]

[UE indicates at most one of FG 53-1 and 53- 2.]

FFS: candidate component values

This FG is not applicable to RedCap UEs.
	Optional with capability signalling




	MediaTek Inc. [10]
	To support RLM/BM/BFD measurements using CD-SSB outside active BWP without any interruption, as discussed in RAN4 previously [R4-2214355], UE can operate using larger BW covering SSB outside active BWP or UE can utilize a additional separate RF chain [R4-2214355]. Whether UE has any spare RF to support B-1-1 depends on its band combination signalled by the NW. In this regard, FG 53-1 in the table below should be supported as “Per-FSPC” type.
Take a UE with a peak envelope of 4 CCs for example. When it is configured with a band combination that has 3CCs, then it can support B-1-1 in one (and only one) of the 3 configured CCs. However, when it is configured with a band combination with 4 CCs which reach its peak enveople, then it cannot support B-1-1 on any of the configured CCs. Therefore, “per FSPC” should be supported.
In addition, it is our understanding, for an option for L1 measurements (chosen from Option A, B-1-1, B-1-2, and Option C), there should be a comanion method(s) for L3 measurements. In fact, there was a high interest in this at last RAN4#106bis-e meeting and the following agreements were made.  
	Agreement
· It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.
Agreement
· It is a common RAN4 understanding that L3 measurements requirements impact for options B-1-1 and B-1-2 are not explicitly included in the WI objectives.
· RAN4 work will focus on enabling L1 measurements for option B-1-1 and B-1-2 in Q2’2023
· In RAN4 #107 RAN4 can continue discussion on whether any further clarifications are needed on intra-frequency measurements for UEs supporting options B-1-1 and B-1-2



For B-1-1 and B-1-2, the candidate companion L3 measurement techniques are Rel-16 NeedForGap and/or Rel-17 NCSG. Both features have adopted the dynamic capability reporting framework which was introduced in NR. In this dynamic capability reporting framework, the measurement gap requirement information (eg.:{gap, nogap} for Rel-16 NeedForGap, or {gap, NCSG, or nogap-noNCSG} for Rel-17 NCSG) is reported back by the UE in the UE’s RRC Response message to a NW configuration RRC message. See an example in Figure 1 for detailed signaling. Please note that the reporting is based on the resultant band combination configured to the UE. With this dynamic reporting framework, it can achieve a good trade-off between NW’s signaling overhead and UE’s design flexibility. 
Observation 1: For the counterpart of B-1-1 and B-1-2 for L3 measurements, both candidate features, Rel-16 NeedForGaps and Rel-17 NCSG, apply the dynamic UE capability reporting framework which provides good trade-off between signalling overhead and UE flexibility. 
Proposal 1: Regarding the types of FG 53-1 (B-1-1) and FG 53-2 (B-1-2), RAN1 down-selects one of the following options:
· Option 1: Hand over the discussion to RAN4 and let RAN4 decide 
· Send L4 to RAN4 
· Option 2: Adopt the “dynamic” UE reporting capability framework” to align with Rel-16 NeedForGap and Rel-17 NCSG (i.e. the potential counterparts for L3 measurements for B-1-1 and B-1-2)
· Details left to RAN2. Send LS to RAN2
· Option 3: RAN1 adopts “per FSPC” for FG53-1 (B-1-1) and “per band” for FG53-2 (B-1-2). 
 

[image: ]
Figure 1: Illustrating of the Dynamic Capability Reporting framework with Rel-16 NeedForGap
Two options have been made on this issue: 
· Option 1 (from [3]): In FG53-1 & FG53-2 component 1 about the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] at least one DL BWP of the carrier, where:
· (Case 1) if the UE has one UE-specific DL BWP configuration, the CD-SSB is within the bandwidth of either initial DL BWP or UE-specific DL BWP; 
· (Case 2) if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs. 
· Option 2 (from [4]): Introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions. 
· Candidate values can be (a subset of) current UE channel BWs.

As we explained at the last meeting, we have not been able to understand the motivation behind Option1 from at least the following aspects: IODT, UE implementation complexity, and test cases. Praticullarly, we don’t understand why it may be challenging to UE implementation to have CD-SSB falling within the initial DL BWP but not any of the UE-specific DL BWPs in Case 2? 
[bookmark: _Ref135070040]Observation 2: About the constraint(s) of CD-SSB within the carrier to be measured, it is not clear to us why/how Option 1 would ease UE’s implementation or IODT. 
On the other hand, we think Option 2 is reasonable proposal which provides a good trade off and flexibility for UE. This WI was originally motivated for UE power saving and gNB’s configuration flexibility. Without sufficient reporting flexibility, UE may be forced either to give up the support for B-1-1 entirely or to be “over-capable” at the cost power consuming and UE comoplexity. We hence support Option 2 for this issue. 
[bookmark: _Ref135070078]Proposal 2: At least for FG53-1 (B-1-1), introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions. 
· Candidate values can be (a subset of) current UE channel BWs

On [UE indicates at most one of FG 53-1 and FG 53-2.]
As to FG53-1 (B-1-1) and FG53-2 (B-1-2), we don’t see a need for a UE to indicate the support for both UE feature groups. If a UE is capable of supporting B-1-1 without any interruption, why does it want to indicate the support for B-1-2 with interruption? And vice versa, why would a NW want to configure B-1-2 to a UE that can support both features? 
[bookmark: _Ref131708698]Proposal 4: UE can indicate at most one of FG 40-1 (i.e. B-1-1) and FG 40-2 (i.e. B-1-2).


There is a note in FG 6-1a saying “6-1a is applicable to 6-1, 6-2, 6-3, or 6-4.” A similar note was added to FG53-1, FG53-2, and FG53-3 in the original proposed table from the moderator. But it was decided to remove at last RAN1 meeting. The difference between FG 6-1, 6-2, 6-3, and 6-4 mainly include two aspects:
· Number of RRC-configured BWPs that UE can support 
· Same or different numerologies between the current (active) BWP and the target BWP

For FG 53-1 and 53-2, the number of concerned BWPs is always 2. Hence, the first aspect is clear. But for the second aspect on numerology, it needs some clarification. We are fine with either of the following options though we have preference for the first option. 
· Option 1: Add the following component to both FG53-1 and FG53-2
· UE assumes the same numerology between the active BWP and the CD-SSB.
· Option 2: Add the following notes to FG 53-1 and FG 53-2
· FG 53-1 (FG53-2) is applicable to 6-1, 6-2, 6-3, or 6-4.
· For example, if UE indicates the support for FG 6-4 and FG 53-1, it means UE can support FG 53-1 with different numerologies between the active BWP and CD-SSB. Otherwise, it can only support the same numerology.
Proposal 3: Add the following component to both FG53-1 and FG53-2
· UE assumes the same numerology between the active BWP and the CD-SSB. 

On [UE indicates at most one of FG 53-1 and FG 53-2.]
As to FG53-1 (B-1-1) and FG53-2 (B-1-2), we don’t see a need for a UE to indicate the support for both UE feature groups. If a UE is capable of supporting B-1-1 without any interruption, why does it want to indicate the support for B-1-2 with interruption? And vice versa, why would a NW want to configure B-1-2 to a UE that can support both features? 
Proposal 4: UE can indicate at most one of FG 40-1 (i.e. B-1-1) and FG 40-2 (i.e. B-1-2).

According to the following RAN agreements, we think the listed FGs should be prerequisites for FG 53-2 (B-1-2).
	· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.



[bookmark: _Ref135070175]Proposal 5: Support FGs 1-7, 2-24, 2-31, and 53-3 to be prerequisites for FG 53-2 (B-1-2). 

	Nokia/Nokia Shanghai Bell [11]
	· FFS on [the corresponding carrier(s) to be measured.]: Same comment as for 53-1 applies here.
· FFS on candidate values: no candidate values are needed to be reported in this FG
· Confirm the text “UE indicates at most one of FG 53-1 and FG 53-2.” Same comment as for 53-1 applies here.
· Confirm the pre-requisites
· Per band indication is a reasonable compromise.





	53. NR_BWP_wor
	53-3
	Support RLM/BM/BFD measurements based on NCD-SSB within active BWP
	1. UE performs RLM/BM/BFD measurements based on NCD-SSB, where the NCD-SSB is within the active DL BWP.
2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for Scell
	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on NCD-SSB within active BWP 
	Per band
	No

	No
	n/a
	This FG is not applicable to RedCap UEs.
	Optional with capability signalling




	Company
	Summary

	Vivo [2]
	

	ZTE [3]
	The following two issues were briefly discussed during RAN1#112bis-e meeting, 
· whether the CD-SSB outside the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source; (related to FG53-1/53-2)
· whether the NCD-SSB within the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source;(related to FG53-3, similar issue as above, although it was not discussed during the online session)

We propose to add the following components for FG 53-3.
· Add the following component for FG53-3:
· NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal. 

Perfectly, it would be better if we can include something like "UE uses this CD-SSB outside active DL BWP for the purpose for which it would otherwise have used the CD-SSB within the active BWP" in the component. But considering that whether the CD-SSB outside the active BWP can be used for RRM or not may be discussing in RAN4. Let's first address the QCL source issue and then come back to other remaining issues if necessary. 

Proposal 3: Add the following components for FG53-1/53-2/53-3.
· Add the following component for FG53-3:
· NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal. 

	Dell Technologies [4] 
	

	Huawei/HiSilicon [5]
	

	Ericsson [6]
	

	Vodafone [7]
	

	Apple [8]
	

	Qualcomm Incorporated [9]
	

	MediaTek Inc. [10]
	

	Nokia/Nokia Shanghai Bell [11]
	




Other

	Company
	Summary

	Vivo [2]
	

	ZTE [3]
	

	Dell Technologies [4] 
	Option A:
We do not see any noticeable RAN1 impact from UE capabilities of Option A. UE capabilities for supporting CSI-RS based beam management (BM) and radio link failures (RLF) within active BWP are already defined, and hence, no need for defining new UE capabilities for supporting Option A. 
Observation 1: Option A has not new impact on RAN1 and existing UE capability support signaling.  
Option B-1-1:
For devices to support SSB-based measurements outside the active BWP without measurement interruptions, they must:
· Have multiple RF chains for simultaneously receiving different active BWPs. As concluded in RAN4, this option is possible but would come at the expense of a worse device power consumption. 
· Have an effective bandwidth configured for both the active BWP and the BWP carrying the SSB and required for measurements. The configured effective bandwidth must be in line with the maximum bandwidth supported by the UE, as depicted by below Figure. Since the frequency distance among the SSB carrying BWP and active BWP can be dynamically variable, due to the different SCS of each BWP and the time-variant BWP allocations and switching, the UEs must report their maximum allowable frequency distance (or maximum effective bandwidth), of the SSB carrying BWP from the active BWP. 
[image: Graphical user interface

Description automatically generated with medium confidence]
Figure 1: Effective bandwidth of a UE, for active BWP and SSB BWP, respectively.
Observation 2: Assuming a baseline scenario of multiple RF chain UEs to enable SSB measurements outside active BWP leads to a significant device power consumption. 
Proposal 1: RAN1 to support the radio signaling of the maximum allowable effective bandwidth, or the maximum frequency distance from the SSB frequency span (outside active BWP) to the active BWP. 

	Huawei/HiSilicon [5]
	

	Ericsson [6]
	

	Vodafone [7]
	Option A
There was a discussion point regarding Option A and its relationship with existing FG 6-1a referring to the legacy feature group for the “BWP Without Restriction” legacy operation. From our point of view, we believe there should be a common understanding that the existing FG 6-1a should refer to the operation of “BWP Without Restriction” performing BM/RLM/BFD measurements based on CSI-RS, as explicitly stated in the latest Stage 2 specifications (prior to RAN1#112-bis-e) [7]. Whether or not it has ASN.1 impact can be continued to be discussed and if no agreement is reached in RAN1 it should be left to RAN2 to decide this aspect.
Observation 2: A common understanding that Legacy FG 6-1a is the “de facto” feature group for the BWP Without Restriction operation with BM/RLM/BFD measurements based on CSI-RS (Option A) should be reached in RAN1.
Option C
From all options that were discussed on the last RAN1 meeting, Option C was the one that achieved the quicker stability both in UE Features and Higher Layer Parameters lists. From our point of view any further details should be discussed in RAN2 and RAN4, and no RAN1 further discussion is needed in regards to BM/RLM/BFD measurements based on NCD-SSB. Nonetheless, as there is already a common understanding in RAN4 that L3 measurements based on NCD-SSB for Option C can be beneficial, but not explicitly included in the WI objectives, if time allows there should be an initial discussion on these aspects, but the priority should be first on the open issues stated in Section 2 of this contribution.  
Observation 3: No further discussion seems needed in regards to BM/RLM/BFD measurements based on NCD-SSB in RAN1. An initial discussion on including L3 measurements based on NCD-SSB for Option C can be held if time allows, but the priority should be on the open issues from the last RAN1 meeting.

	Apple [8]
	

	Qualcomm Incorporated [9]
	

	MediaTek Inc. [10]
	The following FFS point was captured at last meeting: 
· FFS: further clarify relationship to existing FG 6-1a for Option A (RLM/BM/BFD measurements based on CSI-RS within active BWP)

For this issue, based on RAN agreements, Option A is the existing solution to FG 6-1a. Therefore, UE can indicate its support for Option A via FG 6-1a. 
[bookmark: _Ref135070182]Proposal 6: For Option A, UE uses FG6-1a to indicate the support for RLM/BM/BFD measurements based on CSI-RS within active BWP.

	Nokia/Nokia Shanghai Bell [11]
	During the RAN1#112bis discussion the question on the new features’ applicability to RRM measurements was raised, with some companies indicating reluctance to discuss the matter because the WID specifically refers to BM/RLM/BFD measurements. However, the features will still remain incomplete unless the relation to intra-frequency mobility measurements has been answered. 
The neighbour cell detection and measurements are by definition intra-frequency measurements if the (cell-defining) SSB is on the same frequency on the current cell and the neigbhour candidate. This leads to questions to be answered:
· Option A UE: Does the UE meet intra-frequency neighbour detection requirements, or would it need measurement gaps to even detect neighbour cells. If the UE doesn’t have the cell-defining SSB within its RF Rx BW, it would seem to mean that intra-freq neighbour cell detection is not possible and inter-frequency measurement gaps would be needed. This in itself would be problematic as inter-frequency measurements are triggered on a need basis, whereas the UE is expected to detect intra-frequency neighbours without MGs
· Option B-1-1 UE: As this UE is assumed to have the cell-defining SSB within its RF Rx BW it should also be able to do all L3 measurements “normally”, i.e. as if the SSB was within the active BWP. Option B-1-1 UE should be allowed to perform intra-frequency measurements based on “normal” intra-frequency measurement requirements.
· Option B-1-2 UE: Similar to Option A UE, it seems likely that this UE type would need to interrupt the normal data traffic operation when it is searching or measuring intra-frequency neighbours, and it would likely not be able to meet the intra-frequency measurement requirements as defined today. This UE type’s mobility performance would need to be assessed. 
· Option C UE: Option C UE could either be seen as running its intra-frequency neighbour cell detection and measurements based on CD-SSB similar to Option A and Option B-1-2 UE, or it could rely on the network deploying NCD-SSB on the same frequency on all the cells where the UE might be finding. However, as of now it is unclear which of the two assumptions holds for Option C UE.
The original reason why the new features spell out RM/RLM/BFD and omit L3 meeasurement is because this was what the original RAN2 LS from February 2022 was asking RAN1 about. However, it should be clear that not addressing the question related to how L3 measurements are supposed to work, these features will still remain incomplete.
Observation 1: Option A and Option B-1-2 UEs can’t meet intra-frequency cell search/measurement performance requirements and will likely require either measurement gaps or interruptions also for intra-frequency mobility 
Observation 2: Option B-1-1 UE can be assumed to meet the same intra-frequency cell search/measurement performance as the UEs that have the CD-SSB within their active BWP
Observation 3: Option C UE: It is not clear if the intra-frequency cell search/measurements would be based on assuming that the neighbours transmit NCD-SSB on the same frequency as the NCD-SSB of the currently active BWP, or if L3 measurements would work (or rather not work) the same way as Option A and Option B-1-2 UEs.
Proposal 2: Clarify for Option A and Option B-1-2 UE what is the L3 intra-frequency measurement assumption and how the UE finds intra-frequency neighbours when the SSB is not within the currently active BWP.
Proposal 3: Clarify that Option B-1-1 UE must meet all the L3 intra-frequency measurement requirements as if the SSB was within the currently active BWP also when the SSB is NOT within the currently active BWP
Proposal 4: Clarify whether the Option C UE is basing its L3 intra-frequency measurements on assumptions that neighbour cells deploy same-frequency NCD-SSB as the NCD-SSB in the currently active BWP, or if these are based on CD-SSB and the behaviour follows that of the Option A an Option B-1-2 UEs.
Proposal 5: Add information about L3 measurement assumptions to the corresponding FGs once the issues above have been clarified.




1. Discussion Items during RAN1 #113 — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #113 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #113.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 53-1
After review of contributions submitted to RAN1 #113 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	53. NR_BWP_wor
	53-1
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	1. UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] 

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

3. CD-SSB outside active DL BWP but within the bandwidth of the corresponding carrier(s) to be measured can be used as the QCL source for other reference signal.

4. UE assumes the same numerology between the active BWP and the CD-SSB.
	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	[Per band]
	No

	No
	n/a
	[UE indicates at most one of FG 53-1 and FG 53-2.]

FFS: candidate component values
This FG is not applicable to RedCap UEs.
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Qualcomm
	On component 1, it is unclear what “the corresponding carrier(s) to be measured” mean. We believe it should be UE dedicated channel bandwidth but the text sounds like the carrier bandwidth that the UE may not know. As a first step, we propose to clarify that all companies have the same understanding on the following.
Clarification 1: The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig
Then, the question is whether we need further restriction on the locations between CD-SSB and DL BWPs. We propose to clarify from RAN1#112bis-e meeting that for the case where more than one UE-specific DL BWP configurations are configured, CD-SSB is still within at least one UE-specific DL BWP configuration. We see problems s to allow this due to the following reasons.
1. For a UE with FG6-2/3/4 (more than one UE-specific DL BWP configurations), there is no real use-case where none of UE-specific DL BWP configurations include CD-SSB. 
2. For a UE with FG6-2/3/4 (more than one UE-specific DL BWP configurations), a UE has a capability of handling a limited number of UE-specific DL BWP configurations. CD-SSB, outside any of the UE-specific DL BWP configurations, requires UE to handle one extra bandwidth to monitor CD-SSB. It is true that FG53-1 indicates support of CD-SSB outside the active DL BWP, but it should not indicate support of extra bandwidth to deal with CD-SSB.
Therefore, we propose following.
Clarification 2: If a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations.

On component 3, similar clarification is necessary. 

On component 4, we disagree to include this. It is possible to have different numerologies between the active BWP and the CD-SSB when the UE has such capability. Indeed, different numerologies is typical for FR2.
Proposal on component 4: Delete component 4

	vivo
	For component 1, we are open to discuss about the restriction on the location for CD-SSB.
We are fine with adding component 3.
For component 4, we are not clear whether it is necessary. It already covered by current UE capabilities, see following:
simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].

simultaneousRxDataSSB-DiffNumerology-Inter-r16
Indicates whether the UE supports concurrent SSB based inter-frequency measurement without measurement gap on neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5]. UE indicates support of this indicates support of interFrequencyMeas-NoGap-r16. If this parameter is indicated for FR1 and FR2 differently, each indication corresponds to the frequency range where the SSB and PDCCH/PDSCH are received.

We are fine to support the Type is per band and support to delete the red bullets in the Notes Column. 

	Ericsson
	Support.
Like vivo, it is not clear to us why component 4 is needed.
We do not see why the CD-SSB must be in one of the (inactive) BWP. As we see it, there is a use case where none of the UE-specific DL BWP configurations include CD-SSB

	Nokia, NSB
	Removal of the square brackets on its own should be clear enough – CD-SSB needs to be within the actually usable carrier. If we are to be more specific, then we could refer to the SCS-SpecificCarrier or that the SSB is within at least one BWP known to the UE. We can’t rule out the case where the initial BWP is the “full carrier”, and the UE-specific BWP is the narrow-band BWP.
Could use something like:”…f a BWP in the same carrier, which is known to the UE (either initial bandwidth part of configured BWP).”

OK with component 3 with the possible additional clarification as is discussed for component 1
Component 4: As explained by QC and vivo, this component should be deleted.

	ZTE
	We support this proposal in general.
Regarding the last bullet “UE assumes the same numerology between the active BWP and the CD-SSB.”, it may be ok for FR1. However, the candidate SCS for BWP is 60KHz and 120KHz while the candidate SCS for SSB is 120KHz and 240KHz, the SCS for BWP and SSB are likely to be different in FR2. If this bullet is kept, it will restrict the usecase of this FG for FR2.

	NTT DOCOMO
	We also propose to remove component 4.
We are fine with component 3.

	Spreadtrum
	Fine for component 1/2.
Not sure whether component 3 is necessary. It seems QCL related to SSB is not restricted to inside of active BWP in 38.213.
Remove component 4



2. Issue 2: FG 53-2
After review of contributions submitted to RAN1 #113 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	53. NR_BWP_wor
	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions
	1. UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured]

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

3. CD-SSB outside active DL BWP but within the bandwidth of the corresponding carrier(s) to be measured can be used as the QCL source for other reference signal.

4. UE assumes the same numerology between the active BWP and the CD-SSB.
	[1-7, 2-24, 2-31, 53-3]
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP and meet interruptions requirements
	[Per band]
	No

	No
	n/a
	This feature only applies if there is no CSI-RS, no NCD- SSB, and no CD-SSB configured for RLM/BM/BFD in the active BWP of [the corresponding carrier(s) to be measured.]

[UE indicates at most one of FG 53-1 and 53- 2.]

FFS: candidate component values

This FG is not applicable to RedCap UEs.
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Qualcomm
	On component 1, it is unclear what “the corresponding carrier(s) to be measured” mean. We believe it should be UE dedicated channel bandwidth but the text sounds like the carrier bandwidth that the UE may not know. As a first step, we propose to clarify that all companies have the same understanding on the following.
Clarification 1: The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig
Then, the question is whether we need further restriction on the locations between CD-SSB and DL BWPs. We propose to clarify from RAN1#112bis-e meeting that for the case where more than one UE-specific DL BWP configurations are configured, CD-SSB is still within at least one UE-specific DL BWP configuration. We see problems s to allow this due to the following reasons.
1. For a UE with FG6-2/3/4 (more than one UE-specific DL BWP configurations), there is no real use-case where none of UE-specific DL BWP configurations include CD-SSB. 
1. For a UE with FG6-2/3/4 (more than one UE-specific DL BWP configurations), a UE has a capability of handling a limited number of UE-specific DL BWP configurations. CD-SSB, outside any of the UE-specific DL BWP configurations, requires UE to handle one extra bandwidth to monitor CD-SSB. It is true that FG53-1 indicates support of CD-SSB outside the active DL BWP, but it should not indicate support of extra bandwidth to deal with CD-SSB.
Therefore, we propose following.
Clarification 2: If a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations.

On component 3, similar clarification is necessary. 

On component 4, we disagree to include this. It is possible to have different numerologies between the active BWP and the CD-SSB when the UE has such capability. Indeed, different numerologies is typical for FR2.
Proposal on component 4: Delete component 4

On prerequisite, our reading of WID objective is that Option A is not required to support Option B-1-2. We propose to delete 1-7, 2-24, and 2-31, from the prerequisite field.
Proposal on prerequisite: Delete 1-7, 2-24, 2-31


	vivo
	About the component 1, 3 and 4, we have the same comments as for FG53-1.
For the  prerequisite, we are fine to keep 1-7, 2-24, 2-31, based on the description in the WID that 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 

About Type, we support it as per band and support to delete the red bullets in the Notes Column.

	Ericsson
	Do not support component 4.
Propose to delete the prerequisites 2-24 and 2-31: it is possible to operate the system without 2-24 and 2-31, so why does the UE have to support them?

	Nokia, NSB
	Same comment as for Issue 1

	ZTE
	We support this proposal in general.
Regarding the last bullet “UE assumes the same numerology between the active BWP and the CD-SSB.”, it may be ok for FR1. However, the candidate SCS for BWP is 60KHz and 120KHz while the candidate SCS for SSB is 120KHz and 240KHz, the SCS for BWP and SSB are likely to be different in FR2. If this bullet is kept, it will restrict the usecase of this FG for FR2.

	NTT DOCOMO
	Same as for FG53-1, we propose to remove component 4.
We are fine with component 3.

	Spreadtrum
	Like FG 53-2




2. Issue 3: FG 53-3
After review of contributions submitted to RAN1 #113 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	53. NR_BWP_wor
	53-3
	Support RLM/BM/BFD measurements based on NCD-SSB within active BWP
	1. UE performs RLM/BM/BFD measurements based on NCD-SSB, where the NCD-SSB is within the active DL BWP.
2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for Scell
3. NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal.
	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on NCD-SSB within active BWP 
	Per band
	No

	No
	n/a
	This FG is not applicable to RedCap UEs.
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	OK

	ZTE
	We support this update.

	NTT DOCOMO
	We are fine with component 3.

	Spreadtrum
	QCL may be described in 38.213 and 214. Not sure why we need component 3.



1. Conclusion
Agreements reached during RAN1 #113 as part of this agenda item are summarized in [12].
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