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1. Introduction
This contribution summarizes the following email discussion in AI 9.3.1.2 regarding Multi-carrier enhancements for NR for GTW session on 14th Wednesday Sept. 2022.
	[97e-19-R18-Multicarrier]
	RP-222066, 2148, 2180, 2244, 2251, 2304, 2360, 2130, 2131
	Hiroki Harada, DOCOMO
	9.3.1.2, 9.1.5
	Yes



2. References
[1]	RP-222066	Views on scope for Multi-carrier enhancements WI	Qualcomm Incorporated
[2]	RP-222148	Discussion on Multi-carrier enhancements for NR WI	vivo
[3]	RP-222180	Clarification on UL CA configuration for multi-carrier enhancements	Apple
[4]	RP-222244	Discussion on target scenarios for Rel-18 UL Tx switching in NR Multi-carrier enhancements WI	CMCC
[5]	RP-222251	Revised WID on Multi-carrier enhancements	NTT DOCOMO, INC.
[6]	RP-222252	Status report for WI: Multi-carrier enhancements for NR	NTT DOCOMO, INC.
[7]	RP-222304	On the scenario of NR Multi-carrier enhancements WI	China Telecom, China Unicom
[8]	RP-222360	On the status of Rel-18 multi-carrier enhancements work in RAN WG1	Samsung Electronics Benelux BV
[9]	RP-222130	New WID: NR CA band combinations with dual SUL bands in Rel-18	CMCC
[10]	RP-222131	Motivation on NR CA band combinations with dual SUL bands in Rel-18	CMCC

3. Discussions on the WID update(s)

(Almost stable) Updated proposal 3.1:
· Clarify that the number of TAGs is limited to up to 2 for both 2 bands switching and more than 2 bands switching cases
· Apply the proposed WID update in [5]
· Capture following conclusion in the meeting report of RAN#97-e.
· Conclusion: for the work on UL Tx switching with 2 TAGs, RAN1/2 discussion can be triggered by RAN4 LS

	Summary of intermediate round feedbacks:
· Fine with the updated proposal 3.1: Nokia, Samsung, OPPO, New H3C, Spreadtrum, CATT, China Telecom, vivo, Intel, ZTE, DOCOMO, LG, MediaTek, Ericsson (14)
· Modify the conclusion as “for the work on UL Tx switching across 3 or 4 bands with 2 TAGs, RAN1/2 discussion can be triggered by RAN4 LS”: Huawei (1)

Moderator’s suggestion: The updated proposal 3.1 seems agreeable to most of companies.



4. Discussions on objective 1: multi-cell PUSCH/PDSCH scheduling

(possible) Updated proposal 4.1:
Alt.1
· Deprioritize any optimization for unlicensed spectrum operation for designing the multi-cell PUSCH/PDSCH scheduling in Rel-18.
Alt.2
· Deprioritize any optimization for designing a DCI format for unlicensed spectrum operation for multi-cell PUSCH/PDSCH scheduling in Rel-18.
	Summary of intermediate round feedbacks:
· Fine with Alt.1: Samsung, OPPO, New H3C, Spreadtrum, Lenovo, DOCOMO, Intel, vivo, ZTE, Nokia, Huawei, MediaTek, Vodafone, CATT, Ericsson, CableLabs, CMCC (17)
· Fine with Alt.2: Qualcomm, LG, MediaTek (3)
· Neither:
· Exclude unlicensed spectrum operation support in Rel-18: Apple, DOCOMO, Intel (3)

Moderator’s suggestion: Whether Alt.1 can be acceptable to all can be checked quickly.



(possible) Updated proposal 4.2:
· Enhanced Type-2 HARQ-ACK codebook is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.
· Type-1 HARQ-ACK codebook is supported only for the case where co-scheduled cells by a DCI format 1_X have same SCS/carrier type/duplex mode in Rel-18.
· Additional restriction(s) can be discussed in RAN1

	Summary of intermediate round feedbacks:
· Fine with the updated proposal 4.2: Samsung, OPPO, Qualcomm, CATT, DOCOMO, Intel, ZTE, Huawei, MediaTek, Ericsson, CableLabs (11)
· Fine with 1st bullet, prefer to continue discussing 2nd bullet in RAN1: Nokia, Samsung, OPPO, New H3C, Spreadtrum, Lenovo, vivo, DOCOMO, LG, MediaTek, Ericsson, CMCC (12)
· Fine with 1st bullet, prefer to exclude Type-1 HARQ-ACK codebook support in Rel-18: Apple (1)

Moderator’s suggestion: Whether the updated proposal 4.2 can be acceptable to all can be checked quickly.



(possible) Updated proposal 4.3:
· Configuring more than one scheduling cell for DCI format 0_X/1_X for each scheduled cell is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.
· Configuring one scheduling cell for DCI format 0_X/1_X for each scheduled cell while configuring another scheduling cell for legacy DCI format for each scheduled cell is supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18 with following condition.
· Scheduling cell for legacy DCI format for each scheduled cell is limited to either self-carrier or the same scheduling cell as for DCI format 0_X/1_X
	Summary of intermediate round feedbacks:
· Fine with 1st bullet only: Apple, OPPO, New H3C, Spreadtrum, Lenovo, vivo, DOCOMO, LG, MediaTek, CATT, Ericsson, CableLabs, CMCC (13)
· Fine with both 1st and 2nd bullets: Qualcomm, Lenovo, DOCOMO, Intel, ZTE, Nokia (6)
· Fine with 2nd bullet only: Huawei (1)

Moderator’s suggestion: Only 1st bullet of the updated proposal 4.3 would be possible for now and can be checked quickly.



(stable/possible) Updated proposal 4.5:
· Followings are excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18.
· SCell schedules multiple cells including P(S)Cell
· Different SCS among co-scheduled cells
· Different carrier type (FDD or TDD, licensed or unlicensed, FR1 or FR2-1 or FR2-2) among co-scheduled cells
· Configuration of both multi-cell PDSCH scheduling and multi-slot PDSCH scheduling for the same or different cell within a PUCCH group
· Configuration of both multi-cell PDSCH/PUSCH scheduling and multi-TRP for a scheduled cell
· Support for any sidelink scheduling
· Support for SUL for DCI format 0_X
	Summary of intermediate round feedbacks:
· Fine with the updated proposal 4.5: Apple, Samsung, OPPO, New H3C, Qualcomm, Lenovo, vivo, DOCOMO, MediaTek, CMCC (10)
· 2nd last sub-bullet can be updated to “Support for any sidelink scheduling”: OPPO, Lenovo (2)
· Also exclude the case where PCell schedules multiple cells by DCI format 0_X/1_X when a sSCell is configured to schedule PCell: vivo, MediaTek (2)
· Also exclude the case with different SCS among scheduling and co-scheduled cells: Intel (1)
· Fine with the updated proposal 4.5 except for …
· 1st bullet: ZTE (1)
· 2nd bullet: LG (1)
· 3rd bullet (FDD or TDD part): Intel, Nokia, Huawei, Ericsson (4)
· 4th bullet: DOCOMO, Intel, LG (3)
· 7th bullet: LG, Huawei (2)

Moderator’s suggestion: the updated proposal 4.5 seems agreeable (except for removed parts), and it would be good if 1st and 2nd bullets can also be agreed if time allows.



5. Discussions on objective 2: multi-carrier UL Tx switching

Proposal 5.1
· If Rel-18 UL Tx switching is supported, RAN1/2/4 shall work on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands including the scenarios with {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}.
	Summary of intermediate round feedbacks:
· Fine with the proposal 5.1: Apple, New H3C, China Telecom, Huawei, vivo, CMCC, MediaTek, CATT (8)
· Not fine the proposal 5.1: Samsung, Qualcomm, Intel, ZTE, Nokia, Ericsson (6)
· Fine with the proposal 5.1 if simultaneous transmission between SUL and SUL and between SUL and any NUL are excluded: DOCOMO (1)

Moderator’s suggestion: Companies still have different views on whether it is already included or not, and whether/how the support of this scenario will cause additional workload in RAN1/2/4.



Updated proposal 5.2:
· If Rel-18 UL Tx switching is supported, RAN1/2/4 shall work on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands including the scenarios with simultaneous transmission across 2 NUL bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and any NUL).
	Summary of intermediate round feedbacks:
· Fine with the updated proposal 5.2: Apple, Samsung, New H3C, Qualcomm, Intel, LG, DOCOMO, CMCC, MediaTek, CATT (10)
· Not fine with the updated proposal 5.2 (prefer original proposal 5.2): China Telecom, Huawei, vivo (3)
· Not fine with the updated proposal 5.2 and also the original proposal 5.2: ZTE, Nokia, Ericsson (3)

Moderator’s suggestion: Like the proposal 5.1, companies have different views on whether/how the support of simultaneous transmission between SUL and non-corresponding NUL will cause additional workload in RAN1/2/4.



(dropped) Updated proposal 5.4-1:
· If Rel-18 UL Tx switching is supported, scenarios with mixing switched UL and dual UL (i.e., supporting dual UL only for some band pair(s) in the band combination of 3 or 4 bands) are excluded.
· Note: it means the complexity reduction option 1 in RAN1 working assumption made at RAN1#110 is excluded.
	Summary of intermediate round feedbacks:
· Not fine with the updated proposal 5.4-1: Ericsson, Apple, Samsung, New H3C, Qualcomm, China Telecom, Huawei, Intel, vivo, DOCOMO, LG, CMCC, MediaTek, CATT (14)
· Fine with the updated proposal 5.4-1: ZTE, Nokia (2)

Moderator’s suggestion: It seems better to continue discussion in WG.



(dropped) Updated proposal 5.4-2:
· Rel-18 UL Tx switching is supported at least for switched UL case with 3 or 4 bands
· Note: scenarios without SUL and scenarios with one SUL band are at least included and scenarios with two SUL bands are under discussion in Proposal 5.1
	Summary of intermediate round feedbacks:
· Not fine with the updated proposal 5.4-2: Ericsson, OPPO, Qualcomm, China Telecom, Intel, vivo, ZTE, CMCC, Nokia, CATT (10)
· Fine with the updated proposal 5.4-2: Apple, Samsung, New H3C, DOCOMO, LG (5)
· Fine with the updated proposal 5.4-2 with removing note: Huawei (1)

Moderator’s suggestion: It seems better to continue discussion in WG.



6. Discussions on new WID for NR CA band combinations with dual SUL bands in Rel-18

Justification in RP-222130
	Summary of intermediate round feedbacks:
· Fine with the justification: China Telecom, China Unicom, CMCC, Huawei
· Not fine with the justification (concern on late introduction of such large WI, it requires functional support in addition to the band combinations): Qualcomm, Apple, ZTE, Nokia, Ericsson

Moderator’s suggestion: Companies still have different views on whether/how the support of the band combinations with dual SUL bands will cause the work in RAN1/2/4.



Objectives in RP-222130
	Summary of intermediate round feedbacks:
· Fine with the objectives: CMCC, Huawei
· With some conditions such as co-location single TAG, not to mandate simultaneous Rx/Tx for the UE supporting these CA band combinations with dual SUL bands: MediaTek
· Not fine with the objectives (more work necessary in RAN4, and RAN1/2 work may also be necessary): Qualcomm, ZTE, Nokia, Ericsson

Moderator’s suggestion: Companies still have different views on whether/how the support of the band combinations with dual SUL bands will cause the work in RAN1/2/4.




7. Summary of proposals

(Almost stable) Updated proposal 3.1:
· Clarify that the number of TAGs is limited to up to 2 for both 2 bands switching and more than 2 bands switching cases
· Apply the proposed WID update in [5]
· Capture following conclusion in the meeting report of RAN#97-e.
· Conclusion: for the work on UL Tx switching with 2 TAGs, RAN1/2 discussion can be triggered by RAN4 LS

(possible) Updated proposal 4.1:
· Deprioritize any optimization for unlicensed spectrum operation for designing the multi-cell PUSCH/PDSCH scheduling in Rel-18.

(possible) Updated proposal 4.2:
· Enhanced Type-2 HARQ-ACK codebook is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.
· Type-1 HARQ-ACK codebook is supported only for the case where co-scheduled cells by a DCI format 1_X have same SCS/carrier type/duplex mode in Rel-18.
· Additional restriction(s) can be discussed in RAN1

(possible) Updated proposal 4.3:
· Configuring more than one scheduling cell for DCI format 0_X/1_X for each scheduled cell is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.

(stable/possible) Updated proposal 4.5:
· Followings are excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18.
· SCell schedules multiple cells including P(S)Cell
· Different SCS among co-scheduled cells
· Different carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2) among co-scheduled cells
· Configuration of both multi-cell PDSCH/PUSCH scheduling and multi-TRP for a scheduled cell
· Support for any sidelink scheduling
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