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1 [bookmark: _Ref118271349]	Introduction
RAN plenary discussed the topic BWP operation without restrictions in Meeting RAN#100 and defined a new WI [1]. In this contribution paper, we provide analysis and discussion on remaining issues from the WF, also, we discuss the incoming reply-LS from RAN2.  
2 Discussion 
2.1. Discussion on the supporting for multiple options 
RAN4 has discussed the supporting of multiple options and the following agreement and way forward are captured in the way forward [2]:
	Sub-topic 1-1: Requirements for joint options
Issue 1-1: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· FFS following options
· Option 1a: 
· 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 additional requirements/ UE behaviour.
· Option 1b: 
· For UE supporting both option B-1-1 and A, if configured by NW, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
· Option 2:
· For UE supporting both option B-1-1 and A, if CSI-RS is configured within the active BWP for L1 measurements, then UE is NOT expected to perform RLM/BFD/BM based on CD-SSB outside active BWP.
· It is clarified in the SSB based L1 measurement requirements that if UE supports both option B-1-1 and option A then the UE is not required to measure the SSB if it is outside active BWP.
Issue 1-3: Requirements/UE behaviour for UE supporting both option C and B-1-1
· FFS following options
· Option 1: 
· For UE supporting both option B-1-1 and C, if both CD-SSB and NCD-SSB are configured outside active BWP, then UE is expected to perform RLM/BFD/BM following NW configuration based on TS 38.331. No additional requirements will be defined for such scenario.
· Option 2: 
· For UE supporting both option B-1-1 and C, if the active BWP that does not contain CD- or NCD-SSB, UE should perform L1 measurement on CD-SSB. No additional requirements will be defined for such scenario.



Issue 1-1: In existing requirements there are requirements for both CD-SSB and CSI-RS, and UE simply follows network configurations for measurements. Therefore, following similar approach, RAN4 shall not define any restrictions on which reference signals the UE should use when the UE support Option C and Option A, and/or the UE support Option B-1-1 and Option A.  
Issue 1-3: Based on the feature defined for NCD-SSB, it is already assumed that the NCD-SSB is within the active BWP. Hence, it is not clear to us the reason to discuss the UE behaviour when the NCD-SSB is outside the active BWP. 
Proposal 1: [bookmark: _Ref134902549][bookmark: _Ref146402222]RAN4 shall not specify any restriction on which reference signals (i.e. CSI-RS or CD-SSB) the UE should use when the UE supports Option B-1-1 and Option A. UE simply follows network configurations for measurements. 
Proposal 2: [bookmark: _Ref146402229]For UE supporting Option C, RAN4 doesn’t need to discuss the scenario of having NCD-SSB outside the active BWP.
2.2. Discussion on incoming reply-LS from RAN2 [R2-2313951]
During the R4#108 meeting, RAN4 sent an LS to RAN2 with the agreement on NCD + CA topic [3]. RAN2 has responded with the following LS [4]:
	Overall Description:
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. 



Our view regarding the issue:
During the May meeting and during the online session, RAN4 RRM discussed this issue already and captured intermediate agreement for down-selected options and final agreement in the chairman notes, as shown below. 
	Further discuss: 
· Option 1: NCD only for single cell scenario (MTK)
· Opiton 2: NCD + CA, NCD only in PCell and PScell (E///, HW, Apple, QC, vivo, Vodafone)
· Option 3: NCD + CA, NCD can be in both PCell/PScell and Scell (vivo)
Agreement: 
· The following scenario is supported from RAN4 requirement perspective:
· NCD + CA, NCD only in Pcell
· Inform RAN1/2 the above agreement


From the options, it is clear PScell was already discussed and captured in both option 2 and 3. However, the final agreement was made after compromising to remove PScell and keep PCell only. Nevertheless, if most of the companies see benefits in extending Option C to cover ‘Activated PScell’ for EN-DC scenario then we can compromise it the majority views. 
[bookmark: _Ref142663937]Observation: PScell was already discussed and captured in both option 2 and 3. However, the final agreement was made after compromising to remove PScell and keep PCell only.
Proposal 3: RAN4 should follow the majority views on whether Option C is applicable for ‘Activated PScell’ for EN-DC scenario.

2. Discussion on CSI-ResourceConfig
During the last meeting, RAN4 discussed the ambiguity of whether SSB resources outside a BWP can be configured within CSI-ResourceConfig settings for the BWP or not if UE supports option B-1-1 and the issue is captured as below:
	Issue 1-5: Configuration of SSB resources within CSI-ResourceConfig settings for option B-1-1
· 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.


Our view regarding the issue:
To further understand the issue, RAN4 should further check 38.331 and 38.214 spec prior sending an LS. From RAN2 spec (i.e. 38.331): 
	[bookmark: _Toc60777219][bookmark: _Toc146781266]–	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.

	csi-IM-ResourceSetList
List of references to CSI-IM resources used for CSI measurement and reporting in a CSI-RS resource set. Contains up to maxNrofCSI-IM-ResourceSetsPerConfig resource sets if resourceType is 'aperiodic' and 1 otherwise (see TS 38.214 [19], clause 5.2.1.2).

	csi-ResourceConfigId
Used in CSI-ReportConfig to refer to an instance of CSI-ResourceConfig.

	csi-SSB-ResourceSetList, csi-SSB-ResourceSetListExt
List of references to SSB resources used for CSI measurement and reporting in a CSI-RS resource set (see TS 38.214 [19], clause 5.2.1.2). The csi-SSB-ResourceSetListExt provides additional references and can only be configured if csi-SSB-ResourceSetList is configured and groupBasedBeamReporting-v1710 is configured in the CSI-ReportConfig that indicates this CSI-ResourceConfig as resourcesForChannelMeasurement. If groupBasedBeamReporting-v1710 is configured in the IE CSI-ReportConfig that indicates this CSI-ResourceConfig as resourceForChannelMeasurement, the network configures 2 resource sets, which may be two CSI SSB resource sets (see TS 38.214 [19], clause 5.2.1.2 and 5.2.1.4.2). In this case, in TS 38.212 [17] Table 6.3.1.1.2-8B, the first resource set is indicated by a resource set indicator set to 0 and the second resource set by a resource set indicator set to 1.






While RAN1 spec (i.e. 38.214) provide further details as below: 
	[bookmark: _Toc11352110][bookmark: _Toc20318000][bookmark: _Toc27299898][bookmark: _Toc29673165][bookmark: _Toc29673306][bookmark: _Toc29674299][bookmark: _Toc36645529][bookmark: _Toc45810574][bookmark: _Toc162184906]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.



Our understanding based on the spec sections captured above that the UE is configured to measure SSB within DL BWP, where the latter is identified by higher layer parameter BWP-id. Which in turn, the BWP-id is not necessarily to be the active BWP. Therefore, our view is that the SSB resources can be configured outside the active BWP when the UE support option B-1-1. 
Observation: The UE can be configured for csi-SSB-ResourceSetList linked to SSB outside the active BWP and identified by BWP-id.
Proposal 4: [bookmark: _Ref163475525]RAN4 should further clarify what is the ambiguity part of the other WG spec before sending an LS requesting for further details.

3 Summary
[bookmark: _Ref92572437]In this contribution, we have the following proposal: 
Proposal 1: RAN4 shall not specify any restriction on which reference signals (i.e. CSI-RS or CD-SSB) the UE should use when the UE supports Option B-1-1 and Option A. UE simply follows network configurations for measurements.
Proposal 2: For UE supporting Option C, RAN4 doesn’t need to discuss the scenario of having NCD-SSB outside the active BWP.
Proposal 3: RAN4 shall inform RAN2 that the requirements are only applicable for PCell and NOT applicable for PScell.
Proposal 4: RAN4 should further clarify what is the ambiguity part of the other WG spec before sending an LS requesting for further details.
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