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Introduction
In RAN4 #109, the WF for RRM requirements for NES is approved in [1]. After meeting, big CR is agreed in [2].
Based on all above information, we provide our views on the maintenance issues for R18 SSB-less SCells.
Discussion
<On UE compensation of AGC>
In RAN4 #109, the follow issue is left to maintenance discussion.
	Issue 1-1-2: Power difference conditions for scenario 1
< Agreement>:
· The requirements apply provided that [EPRE] difference at UE side is less than [9] dB.
· EPRE difference is based on power difference between TRS symbol on SSB-less SCell and SSB symbol on reference cell
· Capture in the WF that RAN4 assumes that UE carries out pre-compensation for AGC considering [BW difference and carrier frequency difference].
· Further discuss whether/how to capture the EPRE after pre-compensation in the spec.



Whether and how to perform UE pre-compensation to deal with the UE RF impairments that would EPRE difference, should be left to UE implementation. Such uncertainty can be excluded in the applicable conditions for SSB-less SCell activation since it is introduced by UE and needs to be dealt well by the UE.
Proposal 1  Capture the following in TS 38.133: 
· The EPRE difference at UE side is smaller than or equal to [9] dB, where, EPRE difference is the power difference between TRS/A-TRS symbol on the SSB-less SCell and SSB symbol on the reference serving cell, which excludes the uncertainty of power difference that caused by non-ideal UE compensation for AGC considering BW difference and carrier frequency difference between SSB-less SCell and the reference serving cell.

<On SCell activation requirements>
In RAN4 #109, the follow issue is left to maintenance discussion.
	Issue 1-2-1: SCell activation requirements
< Agreement>:
· Define both TRS and A-TRS based SCell activation requirements
· For TRS based Scell activation, Tactivation_time = Tfirst_TRS + TTRS + [3 or 5] ms;
· TTRS is periodicity of the TRS.
· For A-TRS based Scell activation, Tactivation_time = Tfirst_ATRS+Tgap + TATRS +[3 or 5] ms;
· The applicable conditions are discussed in sub-topic 1-1.



For the case of Tfirst_SSB, normally the additional 2ms is used for PBCH decoding, during which SSB index and SFN number are acquired by the UE. Moreover, during this 2ms, UE may perform time-frequency synchronization, if needed, based on the SSB provided. For TRS-based synchronization on the target SSB-less SCell, we do not see the need to acquire the SSB index and SFN, since it is synchronized at the subframe level to the timing reference cell. Given the RTD between cells are already no larger than CP, it would be possible for UE to consider less delay in processing TRS. We think 1ms would be enough.
In R17 fast SCell activation for known SCell, A-TRS is also used and the processing time there is 2ms. The usage of A-TRS in R17 is quite similar to the R18 case here. If RAN4 can achieve some conclusions in R18, we think it would be good to re-use them in R17 maintenance.
Proposal 2  For SCell activation delay of R18 SSB-less SCell, shorter TRS/A-TRS processing time, e.g. 1ms, can be considered. 
· If RAN4 makes conclusions in R18 SSB-less SCell, R17 Fast SCell activation delay is also revised accordingly in the next meeting.
<On other scenarios for SSB-less SCell>
In RAN4 #109, the follow issue is left to maintenance discussion.
	Issue 1-3-1: By default reference cell when the reference cell indication is not provided.
< Agreement>:
· For the case of one active QCLtypeC source cell, QCLtypeC source cell shall be the reference cell if the Rel-18 network indication is not provided.
Under the following contion:
· RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell, and the inter-band active serving cell shall be same as the reference cell.
· For the case of more than one QCLtypeC source cells
a) Option 1: UE is not expected to handle the scenario that: 1) If there are more than one QCL source cells and 2) the Rel-18 network indication is not provided. 
b) Option 2: up to UE to decide
c) Option 3: No requirement is applied for the case of more than one QCLtypeC source cells and without Rel-18 network indication in Rel-18. 
d) Other option is not precluded.
[bookmark: _Hlk159253853]Issue 1-3-5: Neighbor cells on carrier of SSB-less SCell.
Can be FFS in maintenance if needed.
· Option 1: If neighbor cells on carrier of SSB-less SCell have SSB transmission, the measurement for those neighbor cells shall be treated as intra-frequency measurement as long as the SSBs from those neighbor cells can be contained in the active BWP of SSB-less SCell. (Apple)



Regarding the cross-carrier QCL-C indication, it is R15 singaling, cited as follows:
	TS 38.331 v18.0.0
TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...,
    [[
    additionalPCI-r17                   AdditionalPCIIndex-r17                                      OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17          PathlossReferenceRS-Id-r17                                  OPTIONAL,   -- Cond JointTCI1
    ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL    -- Cond JointTCI
    ]],
    [[
    tag-Id-ptr-r18                      ENUMERATED {n0,n1}                                          OPTIONAL    -- Cond 2TA
    ]]
}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

	QCL-Info field descriptions

	bwp-Id
The DL BWP which the RS is located in. If the field is absent, the RS is located in the DL BWP in which the TCI-State is applied by the UE.

	cell
The UE's serving cell in which the referenceSignal is configured. If the field is absent, the referenceSignal is configured in the serving cell in which the TCI-State is applied by the UE. The RS can be located on a serving cell other than the serving cell for which the TCI-State is applied by the UE only if the qcl-Type is configured as typeC or typeD. If the referenceSignal is set to csi-rs and unifiedTCI-StateType is configured, either both cell and bwp-Id are present or both cell and bwp-Id are absent. See TS 38.214 [19] clause 5.1.5.






The TCI-state is configured for the TRS used by the UE in the SCell. We do not see the use case that TRSs from the same SCell need to be associated to different timing reference cells. Therefore, we prefer no requirements for this case.
Moreover, SSB-less SCell operation aims network energy saving. It could be activated by each gNB in the same network according to data traffic of each gNB. We do not see the need that UE performs L3 cell search in the carrier of SSB-less SCell. If there is one SSB frequency layer, we do not see the necessity to correlate the L3 measurement and the SSB-less SCell operation. Hence, we also prefer not to discuss neighbor cells on carrier of SSB-less SCell.
Proposal 3  For the case of more than one QCLtypeC source cells for SSB-less SCell, no RRM requirements.
Proposal 4  Prefer not to discuss L3 measurement for neighbor cells on carrier of SSB-less SCell, as these can already be supported by inter-frequency L3 measurement without gaps.

<On UE features for SSB-less SCell>
For the UE features of SSB-less SCell, the following remaining issues are left.
	Issue 1-4-1: UE capability indication for inter-band SSB-less
· Proposals
· Option 1: Introduce per BC UE capability. 
· Option 2: Introduce per FS UE capability.
· Option 3: Introduce per FSPC UE capability. 

Issue 1-4-2: UE capability indication for A-TRS based inter-band SSB-less SCell activation
· Proposals
· Option 1: Define a per band UE capability: whether ATRS based inter-band SSB-less SCell activation is supported. 



In legacy, intra-band contiguous SSB-less SCell is per FS capability. In our view, inter-band SSB-less SCell should also be per FS capability. In [2], the TRS-based SSB-less SCell activation is taken as baseline, while A-TRS based operation is taken as an additional optional feature. We prefer the same granularity for TRS-based solution and A-TRS based solution.
Proposal 5  Inter-band SSB-less SCell is a per-Feature-Set UE feature, and the granularity of TRS-based solution and A-TRS based solution should be the same.

Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  Capture the following in TS 38.133: 
The EPRE difference at UE side is smaller than or equal to [9] dB, where, EPRE difference is the power difference between TRS/A-TRS symbol on the SSB-less SCell and SSB symbol on the reference serving cell, which excludes the uncertainty of power difference that caused by non-ideal UE compensation for AGC considering BW difference and carrier frequency difference between SSB-less SCell and the reference serving cell.
Proposal 2  For SCell activation delay of R18 SSB-less SCell, shorter TRS/A-TRS processing time, e.g. 1ms, can be considered. 
· If RAN4 makes conclusions in R18 SSB-less SCell, R17 Fast SCell activation delay is also revised accordingly in the next meeting.
Proposal 3  For the case of more than one QCLtypeC source cells for SSB-less SCell, no RRM requirements.
Proposal 4  Prefer not to discuss L3 measurement for neighbor cells on carrier of SSB-less SCell, as these can already be supported by inter-frequency L3 measurement without gaps.
Proposal 5  Inter-band SSB-less SCell is a per-Feature-Set UE feature, and the granularity of TRS-based solution and A-TRS based solution should be the same.
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