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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In last meeting, RAN4 achieved agreements on most open issues. In this contribution, we continue to discuss the remaining issue on NES. 
2. SSB less SCell activation for inter-band collocated CA
Reception power difference side condition is one of the remaining open issues for the SSB less SCell activation side conditions. Receive power difference is dependent on the following factors.
· Different propagation conditions between and within carriers 
· Transmit power difference between different carriers
· BW and carrier frequency difference between different carriers. 
In RAN4#109 meeting, RAN4 agreed to define maximum EPRE difference between reference Cell and SSB-less SCell. Further, it was discussed that EPRE difference is based on power difference between TRS symbol on SSB-less SCell and SSB symbol on reference cell. To be more specific we think 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.  Since the BW of SSB and TRS can be quite different, EPRE will depend on BW and carrier frequency. Since the BW and carrier frequency is known at the UE for TRS and SSB, we think UE can compensate for the EPRE difference. 
Proposal 1:  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.
To simplify the side condition derivation for EPRE, we can assume same DL transmit power density for the reference cell and SSB-less SCell. With same transmit power density, even though the reference carrier and the carrier of the SSB-less SCell are co-located, there could be different propagation conditions experienced for the carriers of the reference Cell and SSB-less SCell. Due to different propagation conditions, the pathloss experienced in the reference cell and SCell can be different. In the real-world deployments, we observe that even in the same band, there could be more than 10 dB difference due to frequency selective fading. Considering that, we think it is reasonable to add additional margin to counter fast fading conditions. 
The side-condition on the power is the EPRE difference between the SSB-less SCell and the reference cell thus obtained. Given that carriers are collocated and the condition on the same DL transmit power density, an EPRE difference of the order of 10-12 dB appears reasonable for setting minimum requirements considering frequency selectivity across the band and the different measurement (averaging) SSB/TRS bandwidths and different measurement occasions in time.    
Proposal 2:  RAN4 to agree that EPRE side condition for reference cell and SSB-less SCell as 12 dB.

3. SSB less SCell activation for intra-band non-contiguous CA 
In last few meetings, requirements for intra-band non-contiguous CA are discussed without consensus on the requirements. Following WF is agreed in last meeting. 
· 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
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Description automatically generated with medium confidence]As shown in figure 1, We can have collocated intra-band deployment which is supposed to cover different sites. For example, let’s assume band 1 has three CC and each RU serves one sector. In this scenario, since RU are different, we might need to consider this as inter-band deployment. Since NW may have different deployments scenarios for different cases, we think having a separate set of requirements based on the UE architecture makes NW scheduling more difficult. We prefer supporting the NCCA with multiple RF chain by considering the worst-case scenario from NW side. Figure 1: Example of intra-band NCCA

Cosnidering the above analysis, we prefer Option 6 from the above WF. If this feature is introduced, we think it may be an optional with capability signalling from UE perspective.  Since the NW deployment scenario could be same for inter-band SSB less and intra-band NCCA, we prefer reusing same deployment assumptions, requirements, and side conditions as inter-band SSB less SCell.
Proposal 3:  For intra-band NCCA, RAN4 to agree on following
· Specify only assuming separate RF 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 RF chain implementation does not indicate support for intra-band NCCA SSB-less SCell operations and does not need to meet the requirements.

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)
Since this is already maintenance phase, we are fine with option 3.
Proposal 4:  Do not discuss the neighbor cell measurement on the carrier of SSB-less SCell

4. Summary
[bookmark: _Hlk23953093]In this contribution, we have discussed the MUSIM gaps requirements. Based on the discussions, we have made following proposals and observations:
Proposal 1:  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.

Proposal 2:  RAN4 to agree that EPRE side condition for reference cell and SSB-less SCell as 12 dB.
Proposal 3:  For intra-band NCCA, RAN4 to agree on following
· Specify only assuming separate RF 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 RF chain implementation does not indicate support for intra-band NCCA SSB-less SCell operations and does not need to meet the requirements.
Proposal 4:  Do not discuss the neighbor cell measurement on the carrier of SSB-less SCell.
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