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1. Introduction
In last meeting, RAN4 discussed some leftover issues, the WF has been approved in [1]. However, some leftovers have not achieved any consensus so far, which need to be further discussed in this meeting. In this contribution, we focus on these FFS maintenance issues.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Issue 1-1-3: Requirements applicability when multiple P-TRS are configured
Proposals
· Option 1: For P-TRS based SSB-less SCell activation, do not define the SCell activation delay requirement if multiple TRSs are configured in SSB-less SCell. (Nokia)
According to the current spec, the P-TRS based SSB-less SCell activation delay requirement is as follows:
	Tactivation_time is
-	Tfirst_TRS + TTRS +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation or UE do not support [ATRS based SSB-less operation]]


Based on our understanding of the current spec, even though multiple TRSs are configured, the requirements will focus on the first complete periodic CSI-RS burst and its periodicity, there is no ambiguity. Therefore, the current requirement without further clarification is workable in multiple P-TRSs scenario.
Observation 1: In multiple P-TRSs configured scenario, the current requirement without further clarification is workable.
Meanwhile, we are thinking about whether some optimization can be studied in this scenario. For example, two P-TRS are configured. P-TRS-1 comes first with a large periodicity. P-TRS-2 comes later with a short periodicity, we illustrate this case in the figure below:
[image: ]
In such case, The activation delay can be improved if UE using P-TRS-2 to perform the sync and AGC. The delay requirement can be enhanced to Tactivation_time =min(Tfirst_TRS_1 + TTRS_1, ... , Tfirst_TRS_n + TTRS_n) +5 ms, Tfirst_TRS_n is the time to the end of the first complete nth periodic CSI-RS burst for SCell activation after slot n + .  TTRS is the periodicity of the nth periodic CSI-RS burst for SCell activation.
Considering the core part of R18 NES WI is closed, we would like to raise this improvement to see if further discussion is desirable. If new discussion is not pursued, we are fine to keep the current requirement.
Proposal 1: In multiple P-TRSs configured scenario, the activation delay can be further improved to Tactivation_time = min(Tfirst_TRS_1 + TTRS_1, ... , Tfirst_TRS_n + TTRS_n) +5 ms, which Tfirst_TRS_n is the time to the end of each first complete nth periodic CSI-RS burst for SCell activation after slot n + . TTRS_n is the periodicity of the nth periodic CSI-RS burst for SCell activation. If such improvement is not pursued, then current requirement without further clarification is also workable. 

Issue 1-1-5: Intra-band non-contiguous CA
Proposals
· Option 1 For FR1 intra-band non-contiguous CA, reuse the SSB-less SCell activation delay requirement defined for FR1 collocated inter-band CA with the same RTD side condition i.e. RTD within CP (Nokia, Intel)
· Option 1a: Introduce the optional with capability signalling with per FS granularity for UE supporting intra-band NCCA SSB-less SCell operation in Rel-18. (Intel)
· Option 2: The delay requirements of SSB-less SCell activation for intra-band non-contiguous CA can be same as that for legacy intra-band contiguous CA provided the UE impelmentation architecture are same for the two scenarios. The exact side conditions for intra-band non-contiguous CA can be further discussed. (ZTE)
· Option 3: RAN4 will not consider SSBless SCell operation for intra-band NCCA in R18. (QC)
· Option 4: (Apple, Huawei)
· For FR1 intra-band NCCA with SSB-less operation, EPRE difference at UE side shall be NOT larger than 6dB
· For FR1 intra-band NCCA with SSB-less operation, RTD between the target SCell and the intra-band NCCA collocated reference serving cell can be within CP
· Option 5: (CMCC)
· Define two sets of requirement and side condition, reuse the intra-band contiguous CA case and inter-band CA case respectively.
· Define two UE capabilities for intra-band NCCA scenario, which corresponding to two set of requirements respectively, the granularity could be per FS indication 
· Option 6: 
· Specify only assuming separate chains and reuse largely the requirements specified for inter-band cases;
· Specify UE optional capability signalling for intra-band NCCA SSB-less SCell operations in a similar way as for inter-band cases;
· UE with single chain implementation does not indicate support for intra-band NCCA SSB-less SCell operations and does not need to meet the requirements.
· Option 7:
· Specify two sets of requirements respectively assuming single and separate chains, where one of the sets reuse largely the requirements specified for inter-band cases;
· Specify UE optional capability signalling for two different implementations separately;
· Different UE implementations are required to meet different sets of requirements correspondingly.
· Other options are not precluded
Based on the discussion of several past meetings, we got the information that RAN4 assume that UE is able to use two separate RF chains in NCCA case, while in practical, based on UE implementation, UE may use one single or two separate RF chain to process the signal on two carriers.
Considering different UE may have different implementation, when we define the requirement, we can define requirement, side condition and related UE capability for different implementation (single or separate RF chain). Besides, the granularity of UE capability could be same as inter-band case, which is per FS indication.
If UE use one single RF chain to process the signal on two carriers, then we have two way to go:
· Way 1: Reuse the side condition and SSB-less activation delay requirement of intra-band contiguous CA.
· Way 2: Reuse the SSB-less activation delay requirement of inter-band CA with following side condition:
· EPRE difference at UE side shall be NOT larger than 6dB
· RTD between the target SCell and the intra-band NCCA collocated reference serving cell can be within CP
Way 1 has minimum workload since all conditions are reused. Way 2 leads to a union SSB-less activation delay requirement for different UE implementation. 
If UE use two separate RF chains to process the signal on two carriers, then the side condition and SSB-less activation delay requirement of inter-band CA should be reused.
Proposal 2: Two ways to define the requirement:
· Alt 1: Define two sets of requirement and side conditions, reuse the intra-band contiguous CA case (for single RF chain) and inter-band CA case (for separate RF chain) respectively. 
· Alt 2:  Define one set of requirement which reusing the SSB-less activation delay requirement of inter-band CA, and two sets of side conditions as follows:
· Set 1 (for single RF chain): 
· EPRE difference at UE side shall be NOT larger than 6dB
· RTD between the target SCell and the intra-band NCCA collocated reference serving cell can be within CP
· Set 2 (for separate RF chain): Reusing the side condition of inter-band CA case.
Proposal 3: Define two UE capabilities for intra-band NCCA scenario, which corresponding to different UE implementation of single and separate RF chain, the granularity could be per FS indication.

Issue 1-1-6: Neighbour cells on carrier of SSB-less SCell
Proposals
· Option 1: If neighbor cells on carrier of SSB-less SCell have SSB transmission, the measurement for those neighbor cells shall be treated as inter-frequency measurement without MG as long as the SSBs from those neighbor cells can be contained in the active BWP of SSB-less SCell (Apple)
· Option 2: For the case of the neighbour cell(s) is on the carrier of SSB-less SCell and the SSB from neighbour cell(s) can be contained in the active BWP of SSB-less SCell, the measurement for such neighbour cell(s) can be treated as intra-frequency measurement. (CMCC, ZTE)
· Option 3: Do not discuss the neighbor cell measurement on the carrier of SSB-less SCell. (Nokia, Huawei)
In the current spec, the definition of intra-frequency measurement is as follows:
	A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.


For SSB-less SCell, network will not provide the SSB and related absoluteFrequencySSB information, the legacy definition of intra/inter frequency measurement is not valid. 
For the case of the SSB from one neighbour cell can be contained in the active BWP of SSB-less SCell, due to UE is not needed to monitor the SSB from SSB-less SCell, we think the measurement for such neighbour cell can be treated as intra-frequency measurement.
For the case of the SSBs from multiple neighbour cells can be contained in the active BWP of SSB-less SCell, we think UE still have the capability to receive and process all the SSBs in one SMTC without resource sharing.  The measurement for these neighbour cells can be treated as intra-frequency measurement as well.
Proposal 4: For the case of the neighbour cell(s) is on the carrier of SSB-less SCell and the SSB from neighbour cell(s) can be contained in the active BWP of SSB-less SCell, the measurement for such neighbour cell(s) can be treated as intra-frequency measurement.
However, as mentioned by companies last meeting, this issue is not only exist in R18 inter-band CA SSB-less SCell activation scenario, but also exist in R15 intra-band contiguous CA SSB-less SCell activation scenario.  We also support to address this issue in up to R16 maintenance WI.

[bookmark: _Hlk163640590]Issue 1-1-7: Multiple SSB-less SCells activation
Agreement:
· When to-be-activated SSB-less SCells are in different bands
· Existing single CC requirement can apply to each to-be-activated SSB-less SCells respectively.
· The reference cell to the multiple SSB-less Scells in difference bands may or may not be different. 
In last meeting, RAN4 specified the multiple SSB-less SCells activation delay requirement when SCells are in different bands. However, we think the scenario that the SCells are in same band with contiguous CC is more common in practical network, it is more worth to define the requirement for this scenario.
As analyzed by Apple[2], when multiple to-be activated SSB-less SCells are operated in intra-band contiguous CCs, the signals of SCells are typically sent by same antenna, and go through same propagation condition. We think it is sensible that two/multiple SCells share same timing/frequency sync and AGC information, similar as intra-frequency contiguous CA scenario. Then the requirement for these SSB-less SCells operating in intra-band contiguous CCs should be the minimum value among them. Therefore, the activation delay requirement for multiple SSB-less SCells should be defined as:
If all to-be activated SSB-less SCells are operated in intra-band contiguous CCs:
Tactivation_time = min(Tactivation_time_SCell1, ... , Tactivation_time_SCelln),  n = 1, .. , the number of to-be-activated SSB-less SCells
· Tactivation_time_SCelln = Tfirst_TRS_Scelln + TTRS_Scelln + 5ms. [if aperiodic CSI-RS resources are not configured for SCell activation for the nth SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
· Tactivation_time_SCelln =Tfirst_ATRS_Scelln + Tgap_Scelln + TATRS_Scelln + 5ms. [if aperiodic CSI-RS resources are configured for Scell activation for the nth SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
· Tfirst_TRS_Scelln is the time to the end of the first complete periodic CSI-RS burst for the nth SCell activation after slot n + . 
· TTRS_Scelln is the periodicity of the periodic CSI-RS burst for the nth SCell activation.
· Tfirst_ATRS_Scelln is the time to the end of the first complete CSI-RS burst for the nth SCell activation after slot n +  where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots. 
· TATRS_Scelln is the CSI-RS burst for the nth SCell activation where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots. 
· Tgap_Scelln is the gap length between two aperiodic CSI-RS bursts for the nth SSB-less SCell. 
Proposal 5:  The multiple SSB-less SCells operated in intra-band contiguous CCs shall be studied and specified.  The side condition from single SSB-less SCell case can be reused, the requirement could be defined as: 
Tactivation_time = min(Tactivation_time_SCell1, ... , Tactivation_time_SCelln),  n = 1, .. , the number of to-be-activated SSB-less SCells
· Tactivation_time_SCelln = Tfirst_TRS_Scelln + TTRS_Scelln + 5ms. [if aperiodic CSI-RS resources are not configured for SCell activation for the nth SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
· Tactivation_time_SCelln =Tfirst_ATRS_Scelln + Tgap_Scelln + TATRS_Scelln + 5ms. [if aperiodic CSI-RS resources are configured for Scell activation for the nth SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
· Tfirst_TRS_Scelln is the time to the end of the first complete periodic CSI-RS burst for the nth SCell activation after slot n + . 
· TTRS_Scelln is the periodicity of the periodic CSI-RS burst for the nth SCell activation.
· Tfirst_ATRS_Scelln is the time to the end of the first complete CSI-RS burst for the nth SCell activation after slot n +  where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots. 
· TATRS_Scelln is the CSI-RS burst for the nth SCell activation where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots. 
· Tgap_Scelln is the gap length between two aperiodic CSI-RS bursts for the nth SSB-less SCell. 

Issue 1-2-2: When CHO condition is not met anymore
Discuss in the CR directly.
In last meeting, for this issue, all related CRs are postponed. RAN2 achieved following agreements:
	Agreements on CHO
Understanding is that “The fulfilment of the event includes the case that the NES mode indication has been received and the entry condition is now fulfilled”.  No need to update the specifications
No further clarification to continue measurement and CHO evaluation is necessary for the case UE now receives NES mode-enabled indication while NES CHO event is not yet fulfilled, and for the case NES CHO event is now fulfilled and UE has received a NES mode-enabled indication.


Based on the ongoing discussion in RAN4 and agreement from RAN2, both group have common understanding that UE should execute the NES-based CHO when entry condition is fulfilled and NES mode indication is received or has been received.
However, the current requirement is not clear enough, which may cause the misunderstanding that UE could execute the NES-based CHO when entry condition is fulfilled before but not fulfilled at the moment when NES mode indication is received. For instance, T2 in the following case.
[image: ]
To avoid such ambiguity, companies bring a few solutions to further refine the requirement. To maximum reuse the current structure of DCHO, we propose a candidate solution as following:
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the earliest time of 
· a condition exists at the measurement reference point which not earlier than Tidentify before UE successfully decodes DCI 2-9 with NES-mode indication, and keeps existing before UE successfully decodes DCI 2-9 with NES-mode indication which will trigger the NES-based conditional handover, otherwise,
· a condition exists at the measurement reference point after UE successfully decodes DCI 2-9 command with NES-mode indication which will trigger the NES-based conditional handover
For NES-based conditional intra-frequency handover:
· the measurement time delay equal to Tidentify_intra_with_index or Tidentify_intra_without_index
For NES-based conditional inter-frequency handover:
· the measurement time delay equal to Tidentify_inter_with_index or Tidentify_inter_without_index
Proposal 6: A candidate solution to refine the NES CHO requirement is 
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the earliest time of 
· a condition exists at the measurement reference point which not earlier than Tidentify before UE successfully decodes DCI 2-9 with NES-mode indication, and keeps existing before UE successfully decodes DCI 2-9 with NES-mode indication which will trigger the NES-based conditional handover
· a condition exists at the measurement reference point after UE successfully decodes DCI 2-9 command with NES-mode indication which will trigger the NES-based conditional handover
For NES-based conditional intra-frequency handover:
· the measurement time delay equal to Tidentify_intra_with_index or Tidentify_intra_without_index
For NES-based conditional inter-frequency handover:
· the measurement time delay equal to Tidentify_inter_with_index or Tidentify_inter_without_index
3. Conclusion
Based on the discussion above, the following proposals are concluded. 
Observation 1: In multiple P-TRSs configured scenario, the current requirement without further clarification is workable.
Proposal 1: In multiple P-TRSs configured scenario, the activation delay can be further improved to Tactivation_time = min(Tfirst_TRS_1 + TTRS_1, ... , Tfirst_TRS_n + TTRS_n) +5 ms, which Tfirst_TRS_n is the time to the end of each first complete nth periodic CSI-RS burst for SCell activation after slot n + . TTRS_n is the periodicity of the nth periodic CSI-RS burst for SCell activation. If such improvement is not pursued, then current requirement without further clarification is also workable. 
Proposal 2: Two ways to define the requirement:
· Alt 1: Define two sets of requirement and side conditions, reuse the intra-band contiguous CA case (for single RF chain) and inter-band CA case (for separate RF chain) respectively. 
· Alt 2:  Define one set of requirement which reusing the SSB-less activation delay requirement of inter-band CA, and two sets of side conditions as follows:
· Set 1 (for single RF chain): 
· EPRE difference at UE side shall be NOT larger than 6dB
· RTD between the target SCell and the intra-band NCCA collocated reference serving cell can be within CP
· [bookmark: _GoBack]Set 2 (for separate RF chain): Reusing the side condition of inter-band CA case.
Proposal 3: Define two UE capabilities for intra-band NCCA scenario, which corresponding to different UE implementation of single and separate RF chain, the granularity could be per FS indication.
Proposal 4: For the case of the neighbour cell(s) is on the carrier of SSB-less SCell and the SSB from neighbour cell(s) can be contained in the active BWP of SSB-less SCell, the measurement for such neighbour cell(s) can be treated as intra-frequency measurement.
Proposal 5:  The multiple SSB-less SCells operated in intra-band contiguous CCs shall be studied and specified.  The side condition from single SSB-less SCell case can be reused, the requirement could be defined as: 
Tactivation_time = min(Tactivation_time_SCell1, ... , Tactivation_time_SCelln),  n = 1, .. , the number of to-be-activated SSB-less SCells
· Tactivation_time_SCelln = Tfirst_TRS_Scelln + TTRS_Scelln + 5ms. [if aperiodic CSI-RS resources are not configured for SCell activation for the nth SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
· Tactivation_time_SCelln =Tfirst_ATRS_Scelln + Tgap_Scelln + TATRS_Scelln + 5ms. [if aperiodic CSI-RS resources are configured for Scell activation for the nth SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
· Tfirst_TRS_Scelln is the time to the end of the first complete periodic CSI-RS burst for the nth SCell activation after slot n + . 
· TTRS_Scelln is the periodicity of the periodic CSI-RS burst for the nth SCell activation.
· Tfirst_ATRS_Scelln is the time to the end of the first complete CSI-RS burst for the nth SCell activation after slot n +  where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots. 
· TATRS_Scelln is the CSI-RS burst for the nth SCell activation where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots. 
· Tgap_Scelln is the gap length between two aperiodic CSI-RS bursts for the nth SSB-less SCell. 
Proposal 6: A candidate solution to refine the NES CHO requirement is 
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the earliest time of 
· a condition exists at the measurement reference point which not earlier than Tidentify before UE successfully decodes DCI 2-9 with NES-mode indication, and keeps existing before UE successfully decodes DCI 2-9 with NES-mode indication which will trigger the NES-based conditional handover
· a condition exists at the measurement reference point after UE successfully decodes DCI 2-9 command with NES-mode indication which will trigger the NES-based conditional handover
For NES-based conditional intra-frequency handover:
· the measurement time delay equal to Tidentify_intra_with_index or Tidentify_intra_without_index
For NES-based conditional inter-frequency handover:
· the measurement time delay equal to Tidentify_inter_with_index or Tidentify_inter_without_index
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