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1 Introduction

Rel-18 NR CA enhancements have been discussed several rounds in RAN Rel-18 Workshop and post meeting discussion after RAN#93. So far a summary report is provided in [1] and a draft WID has been provided in [2] with main objectives listed below. 
	1. Specify a solution for multi-cell PUSCH/PDSCH scheduling (one PDSCH/PUSCH per cell) with a single DCI [RAN1]

· Identify the maximum number of cells that can be scheduled simultaneously

· Consider both intra-band and inter-band CA operation

· Consider both FR1 and FR2

2. Introduce support for Scells without SSB in inter-band CA (so that an SSB in one band can provide DL timing/ frequency synchronization for a Scell in a different band), via the following steps:

· identify for which bands this is feasible and the related UE requirements [RAN4]

· introduce the related UE capability and signalling support [RAN2]
3. [controversial] Based on SSB in one band providing DL timing/frequency synchronization for another band, specify solutions for latency improvement (not requiring temporary RS) on (de)activation procedure for non-contiguous frequency resources in different bands, e.g. BWP switching/ (de)activation, SCell (de)activation.

4. [maybe not too controversial] Study feasibility and implications (e.g. that legacy devices cannot access a SSB/SIB-less cell) to use SSB/SIB in one cell to provide information (including e.g. RACH configuration) to allow Idle/Inactive UEs to perform initial access in another (intra-band or inter-band) cell [RAN2]




In this contribution, our views on Rel-18 CA enhancements are provided so that a concrete and specific CA enhancement can be realized in Rel-18.
2 Discussions
2.1 On Support of unlicensed spectrum
Unlicensed spectrum is more and more important for hot spot scenarios, e.g., using unlicensed spectrum to provide communications can not only improve the data rate via using the wide unlicensed spectrum but also offload the traffic from licensed spectrum and reduce the operation cost. For Rel-16 NR-based access on unlicensed spectrum (NR-U), the unlicensed spectrums of highest interest for specification include the 5GHz unlicensed band and the 6GHz band for unlicensed use (e.g., US 5925 – 7125 MHz, or European 5925 – 6425 MHz, or parts thereof), which can provide several hundreds of MHz bandwidth or even about 1GHz bandwidth. For Rel-17 above 52.6GHz, more unlicensed spectrum on 60GHz has been specified which can provide tens of GHz bandwidth.

Based on the standardization outcome of Rel-16 NR-U and Rel-17 above 52.6GHz, 3GPP has already agreed to extend the designed NR-U technologies to other scenarios, e.g., using unlicensed spectrum for URLLC in controlled environments in Rel-17, or using unlicensed spectrum for sidelink communication in Rel-18. It is necessary to further extend the designed NR-U technologies to any other new features. 

As a result, it is straightforward to extend unlicensed spectrum to CA enhancement in Rel-18. This is especially true for Rel-18 CA enhancement that a single DCI on licensed spectrum can schedule multiple carriers on unlicensed spectrum. In that way, the risk of LBT failure for DCI transmission on unlicensed spectrum can be avoided.

Based on analysis above, we have below proposal:

Proposal 1: Unlicensed spectrum is supported in Rel-18 CA enhancement.
2.2 On DCI format design
Regarding the DCI format design for multiple PDSCH/PUSCH scheduling, if the new DCI format which can schedule multiple carriers can be also used for scheduling a single carrier, then there are too many carrier-specific fields which have to be left unused, e.g., MCS/NDI/RV/TDRA/FDRA etc.; if the new DCI format can be used only for scheduling multiple carriers and the existing DCI format is used for scheduling single carrier, “3+1” DCI size budget may not be maintained since UE has to monitor one DCI format for single carrier scheduling, one DCI format for multiple carrier scheduling and one fallback DCI format. 

In order to avoid extra blind detection effort for a UE, existing “3+1” DCI size budget should be maintained.

Proposal 2: Existing “3+1” DCI size budget should be maintained when designing the DCI format for multi-carrier scheduling in Rel-18 CA enhancement.
2.3 On SSB/SIB reduction
Based on current objectives, there are several controversial issues on using SSB in one band for providing DL timing/frequency synchronization for another band and use SSB/SIB in one cell to provide information (including e.g. RACH configuration) to allow Idle/Inactive UEs to perform initial access in another (intra-band or inter-band) cell. 
Generally, SSB/SIB reduction has less relevance to CA enhancement. Since the motivation of SSB/SIB reduction is more focused on saving energy of network, e.g., transmitting SSB/SIB on one band and skipping SSB/SIB on another band, etc. Therefore, SSB/SIB reduction is better to be included in SI/WI of network energy saving.
Based on analysis above, we have below proposal:

Proposal 3: SSB/SIB reduction is included in Rel-18 Network energy saving.
2.4 Updated objective for Rel-18 CA enhancement
Based on above discussion, the objectives for Rel-18 CA enhancement can be simplified as below:

	1. Specify a solution for multi-cell PUSCH/PDSCH scheduling (one PDSCH/PUSCH per cell) with a single DCI [RAN1]

· Identify the maximum number of cells that can be scheduled simultaneously

· Consider both intra-band and inter-band CA operation

· Consider both FR1 and FR2
· Consider licensed spectrum and unlicensed spectrum
· Note: Existing “3+1” DCI size budget should be maintained.

· 
· 





Proposal 4: Objectives of Rel-18 CA enhancement is updated as above.
3 Conclusion
In this paper, regarding Rel-18 CA enhancement, our views on detailed objectives are present. Based on above discussion, we have below proposals:

 Proposal 1: Unlicensed spectrum is supported in Rel-18 CA enhancement.
Proposal 2: Existing “3+1” DCI size budget should be maintained when designing the DCI format for multi-carrier scheduling in Rel-18 CA enhancement.
Proposal 3: SSB/SIB reduction is included in Rel-18 Network energy saving.
Proposal 4: Objectives of Rel-18 CA enhancement is updated as below:
	1. Specify a solution for multi-cell PUSCH/PDSCH scheduling (one PDSCH/PUSCH per cell) with a single DCI [RAN1]

· Identify the maximum number of cells that can be scheduled simultaneously

· Consider both intra-band and inter-band CA operation

· Consider both FR1 and FR2
· Consider licensed spectrum and unlicensed spectrum
· Note: Existing “3+1” DCI size budget should be maintained.

· 
· 
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