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Introduction
In the RAN4#109 meeting, the core part of the Rel-18 BWP Without Restriction was deemed complete from RAN4 point of view, and companies were encouraged to analyse the following issues as captured in the WF [1] during the maintenance phase:
	Companies are encouraged to bring analysis on the following issues.
· Whether and how to define requirements/UE behaviour for UE supporting both option B-1-1 and A
· Whether and how to define requirements/UE behaviour for UE supporting both option C and A



The maintenance discussion in RAN4#110 also raised the topic of the configuration of SSB resources for Option B-1-1, with the following agreement in the RRM Session Chair notes [2]:
	<Agreement >:
· For Issue 1-5, the following agreement override the content in the WF
· Issue 1-5: Configuration of SSB resources within CSI-ResourceConfig settings for option B-1-1
· FFS: LS RAN2 to ask whether SSB resources outside a BWP can be configured within CSI-ResourceConfig settings for the BWP if UE supports option B-1-1.



Another topic that needs to be discussed is related to the reply LS sent over by RAN2 [3], where a question was posed regarding Option C requirements applicability for the PSCell:
	1. Overall Description:
[bookmark: OLE_LINK1]RAN2 would like to thank RAN4 on the LS on BWP_Wor. RAN2 has discussed the Option C (i.e. NCD-SSB) and concluded:
1	Capture the behavior that UE shall report no gap and no interruption/no NCSG for intra-frequency measurement in RRC specification. 
2	Capture the restriction for NCD-SSB measurement to be only applicable for PCell.

Besides, regarding RAN4 agreement below:
	· The following scenario is supported from RAN4 requirement perspective:
· For UE supporting option C and configured with CA, NCD-SSB based L1 and L3 intra-frequency measurement requirements are only applicable for the PCell.


RAN2 would like to check whether it is also applicable for the PSCell. 

2. Actions:
To RAN WG4:
RAN2 kindly request RAN4 to take the above information into account during the following work, and provide feedback on the question.



In this contribution, we will provide our views in the remaining open issues and on the reply LS coming from RAN2.
Maintenance issues
UE supporting both Option B-1-1 and A
In the RAN1#114-bis meeting [4], a new UE feature group was introduced to convey the support of Option A for CSI-RS based measurements for UEs operating in an active DL BWP without SSB. Since it is possible for the UE to report the support of multiple options, our view is that the UE shall perform the relevant measurements based on the network configuration, i.e as in legacy specification.
From the capability reporting from the UE, the network is capable to configure specific reference signals for the UE to perform L1 and L3 intra frequency measurements. Moreover, for some of these measurements, the network will configure exclusively a reference signal for the UE to perform measurements as detailed in previous contributions [5].
So, regarding Option A vs all other SSB-based options, the network configures specific RS to perform the measurements, and thus the UE will perform measurements based on the network configuration, fulfilling the existing requirements for the measurements and with no change from the legacy UE behaviour. Similar reasoning was already agreed for simultaneous support of both Option C and Option A:
	<Agreement >:
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, no additional requirements/ UE behaviour will be defined.
· Both NCD-SSB and CSI-RS within active BWP can be configured by network for L1 measurement.



We thus propose the following:
Proposal 1: Adopt the following WF for Requirements/UE behaviour UE supporting both option B-1-1 and A:
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Inform RAN2 about the outcome of this discussion.
A Draft LS is provided in Annex A of this contribution.
Configuration of SSB resources for option B-1-1
In the RAN4#110, a point on whether the SSB resources outside the active BWP could be configured within the CSI-ResourceConfig IE was raised.
Looking at the RAN1 specification (TS 38.214), one can see that each CSI resource setting is located in a DL BWP identified by the higher layer parameter BWP-id. Reviewing in turn the parameter BWP-id, we can see that there is no restriction to always indicate the active DL BWP, meaning that the BWP within the CSI-ResourceConfig can be any of one the DL BWPs configured for the UE.
	[bookmark: _Toc11352110][bookmark: _Toc20318000][bookmark: _Toc27299898][bookmark: _Toc29673165][bookmark: _Toc29673306][bookmark: _Toc29674299][bookmark: _Toc36645529][bookmark: _Toc45810574][bookmark: _Toc155777352]TS 38.214
5.2.1.2	Resource settings
Each CSI Resource Setting CSI-ResourceConfig contains a configuration of a list of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), where the list is comprised of references to either or both of NZP CSI-RS resource set(s) and SS/PBCH block set(s) or the list is comprised of references to CSI-IM resource set(s). Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter BWP-id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.

	[bookmark: _Toc60777219][bookmark: _Toc156130367]TS 38.331
–	CSI-ResourceConfig
The IE CSI-ResourceConfig defines a group of one or more NZP-CSI-RS-ResourceSet, CSI-IM-ResourceSet and/or CSI-SSB-ResourceSet.
CSI-ResourceConfig information element
-- ASN1START
-- TAG-CSI-RESOURCECONFIG-START

CSI-ResourceConfig ::=      SEQUENCE {
    csi-ResourceConfigId        CSI-ResourceConfigId,
    csi-RS-ResourceSetList      CHOICE {
        nzp-CSI-RS-SSB              SEQUENCE {
            nzp-CSI-RS-ResourceSetList  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF NZP-CSI-RS-ResourceSetId
                                                                                                                            OPTIONAL, -- Need R
            csi-SSB-ResourceSetList     SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSetsPerConfig)) OF CSI-SSB-ResourceSetId  OPTIONAL  -- Need R
        },
        csi-IM-ResourceSetList      SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSetsPerConfig)) OF CSI-IM-ResourceSetId
    },

    bwp-Id                      BWP-Id,
    resourceType                ENUMERATED { aperiodic, semiPersistent, periodic },
    ...,
    [[
    csi-SSB-ResourceSetListExt-r17      CSI-SSB-ResourceSetId                                                  OPTIONAL  -- Need R
    ]]
}

-- TAG-CSI-RESOURCECONFIG-STOP
-- ASN1STOP
	CSI-ResourceConfig field descriptions

	bwp-Id
The DL BWP which the CSI-RS associated with this CSI-ResourceConfig are located in (see TS 38.214 [19], clause 5.2.1.2.






With this understanding, in our view the existing signalling allows for SSB resources outside the active BWP to be configured within the CSI-ResourceConfig IE, and no LS to RAN1/2 is required.
Proposal 2: Configuration of SSB resources outside active BWP is allowed within CSI-ResourceConfig settings for UEs supporting option B-1-1
· No need to send an LS to RAN1/RAN2.
RAN2 reply LS handling
As seen in TS 38.133, the requirements for radio link monitoring are applicable on: 
-	PCell in SA NR, NR-DC and NE-DC operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode, when configured.
For the link recovery procedures, a similar statement is done such that the UE is able to assess the donwlink radio quality of a serving cell in order to detect beam failure on:
-	PCell in SA, NR-DC, or NE-DC operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	SCell in SA, NR-DC, NE-DC or EN-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode
Finally for L1-RSRP and L1-SINR measurements for reporting are to be performed for a serving cell, including PCell, PSCell, or Scell.
The RAN4 agreement referred by the RAN2 LS, stated that the scenario where NCD-SSB based L1 and L3 intra-frequency measurement requirements are only applicable to PCell, was supported from a RAN4 perspective, for a UE supporting Option C and configured with CA. To capture this agreement the following statement was added for each of the affected sections of TS 38.133:
	For UE supporting [FG 53-3], the SSB and SMTC in this section applies for both CD-SSB and NCD-SSB if it is not additional specified. If SSB in the active DL BWP of serving cell i is NCD-SSB, for serving cell i the requirements in clause X apply provided that serving cell i is PCell.



In our view, the change in terms of specification would be quite straightforward as it would be just a matter of removing the restriction of the requirements for PCell and include the applicability for the PSCell in dual connectivity scenarios. From a specification completeness perspective, extending the applicability seems to be a reasonable approach, and handle possible scope concerns we propose to have the requirements extended only for EN-DC scenario and for activated PSCell only.
Proposal 3: Applicability of L1 and L3 intra-frequency measurement requirements is extended for activated PSCell in EN-DC scenario, for UEs supporting Option C.
· Inform RAN2 about the outcome of this discussion.
A Draft LS is provided in Annex A of this contribution.
Summary
In this contribution, the following proposals are provided:
Proposal 1: Adopt the following WF for Requirements/UE behaviour UE supporting both option B-1-1 and A:
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Inform RAN2 about the outcome of this discussion.
Proposal 2: Configuration of SSB resources outside active BWP is allowed within CSI-ResourceConfig settings for UEs supporting option B-1-1
· No need to send an LS to RAN1/RAN2.
Proposal 3: Applicability of L1 and L3 intra-frequency measurement requirements is extended for activated PSCell in EN-DC scenario, for UEs supporting Option C.
· Inform RAN2 about the outcome of this discussion.
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Annex A – LS to RAN2/RAN4 on NR_BWP_wor
Title:	Draft Reply LS to RAN2 on BWP operation without restriction
Response to:	R2-2313951 (R4-2400021)
Release:	Rel-18
Work Item:	NR_BWP_wor

Source:	RAN4
To:	RAN2
Cc: 	RAN1

Contact Person:	
Name:	              Diogo Martins 
E-mail Address:	 diogo.martins@vodafone.com

1. Overall Description:
RAN4 has discussed the LS on the	applicability of Option C requirements for the PSCell in R2-2313951 (R4-2400021), and concluded the following:
· Applicability of L1 and L3 intra-frequency measurement requirements is extended for activated PSCell in EN-DC scenario, for UEs supporting Option C.

Additionally, RAN4 has made the following agreements for UEs supporting multiple options:
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.

2. Actions:
To RAN WG2:
RAN4 kindly request RAN2 to take the above information into account during their following work.

3. Date of Next RAN2 Meetings:
TSG RAN WG2 Meeting #126		20th May – 24th May 2024			Fukuoka, JP
TSG RAN WG2 Meeting #127		15th Aug. – 19th Aug. 2024		   Mastricht, Netherlands


