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1. Introduction
In last meeting, RAN4 focus on the discussion of UE feature, some leftover issues need to be further discussed. In addition, companies raised several issues about NES based CHO, which need to be further discussed in this meeting.[1] In this contribution, we focus on these FFS maintenance issues.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK2][bookmark: OLE_LINK1]Discussion
Issue 1-1-1: Power difference conditions 
Proposals
· Option 1: keep “EPRE after pre-compensation for AGC” in the spec text. (Apple, Ericsson, Huawei, Nokia, Vivo, ZTE)
· Option 1a: RAN4 to agree that EPRE side condition for reference cell and SSB less SCell as [12] dB. (Ericsson, Nokia)
· Option 1b: RAN4 to agree that the EPRE should be defined as the power per RE at the antenna connector as averaged over the respective SSB and TRS bandwidth and then normalized to the SCS. (Ericsson)
· Option 1c: 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. (Vivo)
· Option 1d: The side condition of power difference can be captured as “post-power difference”, which is interpreted as the power difference between TRS/A-TRS symbol on the SSB-less SCell and SSB symbol on the reference serving cell after the compensation for AGC. (ZTE)
· Option 2: No need to further clarify EPRE comparison whether it is performed after AGC. No need to capture in spec. (QC)
We think the description of ‘after pre-compensation for AGC’ should be kept in the spec. Otherwise, it will be unclear whether the receiving power difference can be larger than [9dB] or not. As for the specific wording of ‘EPRE after pre-compensation for AGC’, the concept of ‘EPRE’ and the power difference value, we are fine to further discuss, the input from UE/ chipset vendor is needed.
Proposal 1: Keep the“EPRE after pre-compensation for AGC” in the spec text.

Issue 1-3-1: Intra-band NCCA
Agreement:
· Regarding FR1 intra-band NCCA with SSB-less operation, further study whether we can reuse or not the SSB-less activation delay requirement specified for FR1 inter-band CA.
· The study does not impact the completion timeline of the WI. 
We support to study Intra-band NCCA scenario. Regarding whether the SSB-less activation delay requirement and side conditions specified for FR1 inter-band CA could be reused or not, we have following considerations:
If non-contiguous carriers between reference cell and SSB-less SCell are somehow closed to each other, UE may use one RF chain to process the signal on two carriers, then the side condition and SSB-less activation delay requirement of intra-band contiguous CA should be reused.
If non-contiguous carriers between reference cell and SSB-less SCell are far away from each other, UE may use two 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.
Considering different UE may have different implementation, we can define two sets of requirement, side condition and related UE capability for intra-band NCCA scenario. Besides, the granularity of two UE capabilities should could be same as inter-band case, which is per FS indication.
Proposal 2: Define two sets of requirement and side condition, reuse the intra-band contiguous CA case and inter-band CA case respectively.
Proposal 3: Define two UE capabilities for intra-band NCCA scenario, which corresponding to two set of requirements respectively, the granularity could be per FS indication.

Issue 1-3-2: Neighbor cells on carrier of SSB-less SCell.
Proposals
· Option 1: If the neighbour cell’s SSB is contained in the active BWP of SSB-less Cell, it is treated as intra-frequency. (CMCC, ZTE)
· Option 2: If the neighbour cell’s SSB is contained in the active BWP of SSB-less Cell, it is treated as inter-frequency without gap. (Apple, Vivo)
· Option 3: No need to further discuss on neighbor cells on carrier of SSB-less SCell in R18 inter-band SSB less. (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.

Issue 1-3-3: Multiple SSB-less cells activation
Proposals
· Option 1: RAN4 to discuss the multiple SSB-less SCell activation requirement in R18 maintenance stage. (Apple)
Currently, RAN4 has not specified the SCell activation requirement for multiple downlink SSB-less SCells case. We support to extend the WI scope to also cover multiple SSB-less SCell scenario. 
If we merge the logic of both Multiple SCell case and Single SSB-less SCell case, the requirement for multiple case should be as follows, provided that all SSB-less SCells could fulfill the side condition for inter-band SSB-less SCell case:
-	Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation for all SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for all SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
-	max(Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells, Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells ) + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for part of SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
However, as analyzed by Apple[2], there is one special case that the multiple to-be activated SSB-less SCells are operated in intra-band contiguous CCs. In this case, 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:
-	Tfirst_TRS_MIN_multiple_scells + TTRS_MIN_multiple_scells +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation for all SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS_MIN_multiple_scells + Tgap + TATRS_MIN_multiple_scells + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for all SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
-	min(Tfirst_TRS_MIN_multiple_scells + TTRS_MIN_multiple_scells, Tfirst_ATRS_MIN_multiple_scells + Tgap + TATRS_MIN_multiple_scells ) + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for part of SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
Otherwise:
-	Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation for all SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for all SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
-	max(Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells, Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells ) + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for part of SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
Proposal 5: Support to further study the multiple SSB-less SCells case. The side condition from single SSB-less SCell case can be reused, the requirement could be defined as:
If all to-be activated SSB-less SCells are operated in intra-band contiguous CCs:
-	Tfirst_TRS_MIN_multiple_scells + TTRS_MIN_multiple_scells +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation for all SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS_MIN_multiple_scells + Tgap + TATRS_MIN_multiple_scells + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for all SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
-	min(Tfirst_TRS_MIN_multiple_scells + TTRS_MIN_multiple_scells, Tfirst_ATRS_MIN_multiple_scells + Tgap + TATRS_MIN_multiple_scells ) + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for part of SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
Otherwise:
-	Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation for all SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for all SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
-	max(Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells, Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells ) + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for part of SSB-less SCells and UE supporting [ATRS based SSB-less operation]]

Issue 2-3-1 Cell switch off
Proposals
· Option 1: Before going into the detailed discussion, RAN4 needs to double confirm if DCI2-9 can also indicate cell turning off. (Apple)
· Option 2: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met. (Ericsson).
We support the Option 1, before going into the detailed discussion, it is important to check whether DCI 2-9 can also indicate the cell turning off.
In RAN2#123bis meeting, RAN2 achieved the related agreements, and sent the LS to RAN1 to request the signaling design[3], we copy the content of the LS for information.
	1. Overall Description:
RAN2 discussed network energy saving in RAN2#123bis, and made below agreement related to Conditional Handover (CHO) enhancement:
Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.
The intention of the additional one bit (instead of reusing Cell DTX/DRX activation indication in DCI 2-X) is to decouple CHO enhancement for NES from Cell DTX/DRX activation. 
2. Actions:
To RAN1.
ACTION: 	RAN2 respectfully requests RAN1 to specify signaling support corresponding to the above RAN2 agreement related to CHO enhancement.



After receiving the LS, RAN1 designed the DCI 2-9 signaling as follows [3 Clause 7.3.1.3.10, TS38.212]:
	[bookmark: _Toc156204758][bookmark: _Toc146188123]Format 2_9
[bookmark: OLE_LINK11]DCI format 2_9 is used for activating or de-activating the cell DTX and/or DRX configuration of one or multiple serving cells for one or more UEs, and/or for providing NES-mode indication of the primary cell for one or more UEs. 
The following information is transmitted by means of the DCI format 2_9 with CRC scrambled by cellDTRX-RNTI:
-	block number 1, block number 2,…, block number N
	where the starting position of a block associated with a serving cell is determined by the parameter positionInDCI-cellDTRX provided by higher layers for the UE.
If the UE is configured to monitor DCI 2_9 with CRC scrambled by cellDTRX-RNTI, one or more blocks are configured for the UE by higher layers, with the following fields defined for each block:
-	Cell DTX/DRX indication - number of bits determined by the following:
-	If higher layer parameter cellDTXDRX-L1activation is configured
-	2 bits as defined in Clause 11.5 of [5, TS38.213] if cellDTXDRXconfigType is configured to dtxdrx for the associated serving cell of the block, with the MSB corresponding to cell DTX configuration and the LSB corresponding to cell DRX configuration; 
-	1 bit as defined in Clause 11.5 of [5, TS38.213] if cellDTXDRXconfigType is configured to either dtx or drx for the associated serving cell of the block;
-	0 bit otherwise. 
-	NES-mode indication – 1 bit indicating NES-specific CHO execution condition as defined in Clause 11.5 of [5, TS38.213], if the higher layer parameter nesEvent is configured and the associated serving cell of the block is primary cell; 0 bit otherwise.
The size of DCI format 2_9 is indicated by the higher layer parameter sizeDCI-2-9.




In RAN2’s LS, one additional bit can indicate the NES-specific CHO, and trigger both use cases of Cell DTX/DRX activation and cell turning off. While from the description of DCI format 2_9, this one additional bit (NES-mode indication) could only indicate the NES-specific CHO execution condition, instead of could also trigger both use cases of Cell DTX/DRX activation and cell turning off. Even though we assume this additional bit could trigger both use cases of Cell DTX/DRX activation and cell turning off implicitly, which specific scenario is still not clear, Cell DTX/DRX or cell turning off?
Hence, at current stage, we are not clear whether DCI 2-9 could indicate the cell turning off and how does DCI 2-9 indicate the cell turning off. Before going into the detailed discussion, RAN4 needs to double confirm.
Proposal 6: Before going into the detailed discussion, RAN4 needs to double confirm whether DCI 2-9 could indicate the cell turning off and how does DCI 2-9 indicate the cell turning off.

Issue 2-3-2 CHO condition is not any more fulfilled when receiving the DCI 2-9.
Proposals
· Option 1: (Nokia)
· For the case DCI 2-X command comes after TEvent_DU + Tidentify_intra_with_index, the NES-based CHO shall be executed only if the condition of NES-based CHO is still met when receiving the DCI 2-X command.
· RAN4 to wait for RAN2 conclusion and decides if defining the handover delay requirement if the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-X command.
Currently, as long as UE successfully decodes DCI 2-9 command later than the time at the end of TEvent_DU + Tidentify, the measurement time delay equals to the time from the end of Tevent_DU until UE successfully decodes DCI 2-9 command, then UE will start to perform CHO execution.
However, in the practical network, considering the changing wireless condition, the NES CHO event may be not fulfilled anymore when UE receiving the DCI 2-9. At this timing point, UE should wait the new measurement reference point which will trigger the NES-based conditional handover, rather than start the CHO execution. We think it is a valid scenario which should be captured in the spec, following CR wording could address such issue.
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until 
-	a condition exists at the measurement reference point which will trigger the conditional handover, or 
-	a condition exists at the measurement reference point when later than UE successfully decodes DCI 2-9 command or not earlier than Tidentify before UE successfully decodes DCI 2-9 which will trigger the NES-based conditional handover 
Proposal 7: Capture the scenario that CHO condition is not fulfilled anymore when receiving the DCI 2-9 into the spec by using following revised content:
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until 
-	a condition exists at the measurement reference point which will trigger the conditional handover, or 
-	a condition exists at the measurement reference point when later than UE successfully decodes DCI 2-9 command or not earlier than Tidentify before UE successfully decodes DCI 2-9 which will trigger the NES-based conditional handover 

3. Conclusion
Based on the discussion above, the following proposals are concluded. 
Proposal 1: Keep the“EPRE after pre-compensation for AGC” in the spec text.
Proposal 2: Define two sets of requirement and side condition, reuse the intra-band contiguous CA case and inter-band CA case respectively.
Proposal 3: Define two UE capabilities for intra-band NCCA scenario, which corresponding to two set of requirements respectively, 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: Support to further study the multiple SSB-less SCells case. The side condition from single SSB-less SCell case can be reused, the requirement could be defined as:
If all to-be activated SSB-less SCells are operated in intra-band contiguous CCs:
-	Tfirst_TRS_MIN_multiple_scells + TTRS_MIN_multiple_scells +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation for all SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS_MIN_multiple_scells + Tgap + TATRS_MIN_multiple_scells + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for all SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
-	min(Tfirst_TRS_MIN_multiple_scells + TTRS_MIN_multiple_scells, Tfirst_ATRS_MIN_multiple_scells + Tgap + TATRS_MIN_multiple_scells ) + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for part of SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
Otherwise:
-	Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells +5 ms, [if aperiodic CSI-RS resources are not configured for SCell activation for all SSB-less SCells or UE do not support [ATRS based SSB-less operation]]
-	Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for all SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
-	max(Tfirst_TRS_MAX_multiple_scells + TTRS_MAX_multiple_scells, Tfirst_ATRS_MAX_multiple_scells + Tgap + TATRS_MAX_multiple_scells ) + 5 ms [if aperiodic CSI-RS resources are configured for Scell activation for part of SSB-less SCells and UE supporting [ATRS based SSB-less operation]]
Proposal 6: Before going into the detailed discussion, RAN4 needs to double confirm whether DCI 2-9 could indicate the cell turning off and how does DCI 2-9 indicate the cell turning off.
Proposal 7: Capture the scenario that CHO condition is not fulfilled anymore when receiving the DCI 2-9 into the spec by using following revised content:
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until 
-	a condition exists at the measurement reference point which will trigger the conditional handover, or 
-	a condition exists at the measurement reference point when later than UE successfully decodes DCI 2-9 command or not earlier than Tidentify before UE successfully decodes DCI 2-9 which will trigger the NES-based conditional handover 
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