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[bookmark: _Ref178064866]1	Introduction
This contribution is the pre-meeting feature-lead summary of the 8 documents submitted for the AI7.2.10.6 on cross-carrier scheduling with different numerologies.
2	Summary of issues addressed in the Tdocs
	Issue #
	Description
	Source

	1
	Codebook for more than 1 DCI per monitoring occasion
· The PDSCH starting time in addition to the existing MO and Cell index is introduced to order the HARQ-ACK feedback [ZTE]
· Type-2 HARQ-ACK codebook and PUCCH resource determination: use CCE index [Huawei]
· C-DAI is used as a third dimension of HARQ-ACK bits ordering in Type2 HARQ-ACK CB [Intel]
· The (counter) DAI values need to be determined according to some factor such as CCE index used for the PDCCH resource conveying the DCI [LG]
· Update HARQ-ACK codebook and PUCCH resource determination to enable reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook [Ericsson]
	ZTE, Huawei, Intel, LG, Ericsson

	2
	Cross-carrier SPS PDSCH release: Need to update the type-1 HARQ-ACK codebook to determine HARQ-ACK bit-location?
	vivo, CATT

	3
	The “HARQ codebook blocking” issue of UE supporting only one unicast PDSCH slot can be handled by gNB scheduler, no spec change is needed.
	vivo

	4
	[bookmark: _Hlk40736258]Whether to introduce separate UE capability to indicate the support of the DCI format 1_2 for cross-carrier scheduling (FG 18-5e).
	MediaTek



3	Discussion on the scope of the RAN1#101 
Issue #1: [ZTE, Huawei, Intel, LG Electronics, Ericsson]
· Codebook for more than 1 DCI per monitoring occasion
FL proposal: Discuss how to handle the > 1 DCI per MO in RAN1#101
Comments on the FL proposal
	Company
	Comment on FL proposal wrt. issue #1

	ZTE
	We support this FL proposal.
As pointed out by many companies, allowing >1 DCI per MO is beneficial for low-to-high cross-carrier scheduling. Besides, the PDCCH monitoring is very important for initial system design/implementation. We suggest to discuss and conclude this issue in this meeting in order to facilitate the initial design/implementation of cross-carrier scheduling.

	vivo
	OK to discuss this issue.

	Samsung
	Agree with proposal from FL.

	CATT
	OK to discuss this issue

	MTK
	We thinks it’s a little late for Rel-16 to discuss this issue. However, if clear majority of companies want to discuss this issue, we are open to follow the majority.

	LG
	Agree with FL’s proposal.

	Ericsson
	OK with FL proposal. 

	Intel
	We support the FL proposal



Intermediate outlook of the discussion outcome (Wednesday May 20th 21:00 CEST):
· Discuss the issue in RAN1#101 e-meeting


Issue #2: [vivo, CATT]
· Type-1 HARQ-ACK codebook determination update for SPS-PDSCH release
FL proposal: The issue has been debated for several meetings with no consensus. Suggest no further discussions on the topic and NOT to discuss the issue in RAN1#101.
Comments on the FL proposal
	Company
	Comment on FL proposal wrt. Issue #2

	ZTE
	We are open to discuss this issue if majority companies believe it is necessary.

	Vivo
	We are OK with FL’s proposal.

	Samsung
	Agree with proposal from FL. 
It is neither an essential correction nor will it make any material difference to justify any spec change. The issue is of no consequence, is infrequent, exists in Rel-15, and it is a simple matter for a network to address.

	CATT
	We already made a conclusion in the last meeting that the type-1 codebook is associated with the last slot (on SPS PDSCH carrier) overlapping with the PDCCH providing SPS release. It is not captured in the current specification. There is a risk that gNB and UE has different understanding on the codebook. We think it should be addressed in the specification.

	MTK
	We agree with CATT that RAN1 should at least make sure the conclusion in last meeting is captured in spec to avoid confusion.

	LG
	Agree with FL’s proposal.

	Ericsson
	OK with FL proposal. 

	Intel
	We support the FL proposal



Intermediate outlook of the discussion outcome (Wednesday May 20th 21:00 CEST):
· Initiating an email discussion on the topic does not appear likely to produce any specification change. Still suggest NOT to discuss the issue in the RAN1#101 e-meeting


Issue #3: [vivo]
· The “HARQ codebook blocking” issue of UE supporting only one unicast PDSCH slot can be handled by gNB scheduler, no spec change is needed.
FL proposal: The proposed solution for the raised issue does not require any specification changes, and no other proposals have been made. Thus suggest NOT to discuss the issue in RAN1#101. 
Comments on the FL proposal
	Company
	Comment on FL proposal wrt. issue #3

	ZTE
	We are open to discuss this issue if majority companies believe it is necessary.

	vivo
	Our intention is this issue is discussed together with the issue#2. Thus if issue#2 would not be discussed, we don't have to discuss this issue.

	Samsung
	Agree with proposal from FL. 
It seems that the proposal in the Tdoc (maybe it should had been ‘observation‘) is anyway that no spec change is needed.

	CATT
	It is not only the HARQ-ACK codebook blocking issues on the SPS PDSCH carrier but also the scheduling restriction issue on the SPS PDSCH release issue. Both of them are introduced by the cross-carrier SPS release. In the other words, they are highly identified under the umbrella of CCS and should be fixed under CCS agenda accordinlgy.
Companies argue that it can be handled by proper gNB implementation. But we cannot simply leave the issues we already identify to gNB implemenation. Especially the similar issue is already specified in Rel-15, i.e. UE is not expect to receive both unicast PDSCH and SPS PDSCH release in the same slot if the UE doesn’t not support more than one PDSCHs in a slot. 
The same logic should be applied in order to achieve a better system performance.

	MTK
	We are open to discuss this issue if majority companies believe it is necessary.

	LG
	Agree with FL’s proposal.

	Ericsson
	OK with FL proposal. 

	Intel
	We support the FL proposal



Intermediate outlook of the discussion outcome (Wednesday May 20th 21:00 CEST):
· Do NOT discuss the issue in RAN1#101 e-meeting


Issue #4: [MediaTek]
· Whether to introduce separate UE capability to indicate the support of the DCI format 1_2 for cross-carrier scheduling (FG 18-5e).
FL proposal: The issue is on the list of topics to discuss under the MR-DC UE feature and is not functional in nature. Suggest to defer the discussion to the MR-DC UE feature agenda and avoid parallel discussion threads.
Comments on the FL proposal
	Company
	Comment on FL proposal wrt. issue #4

	ZTE
	We support this FL proposal.
This issue can be discussed under MR-DC UE feature.

	vivo
	We support FL’s proposal.

	[bookmark: _GoBack]Samsung
	Agree with proposal from FL. 

	CATT
	Agree with proposal from FL. 

	MTK
	We are fine with the FL proposal.

	LG
	Agree with FL’s proposal.

	Ericsson
	OK with FL proposal. 

	Intel
	We support the FL proposal



Intermediate outlook of the discussion outcome (Wednesday May 20th 21:00 CEST):
· Defer the discussion to the AI 7.2.11.10, not to be discussed under the AI 7.2.10.

4	Conclusion on the scope of the RAN1#101
Drafted Friday May 22nd ~11 am UTC – no further comments received since.
Issue #1: (ZTE, Huawei, Intel, LG, Ericsson)
Codebook for more than 1 DCI per monitoring occasion
· The PDSCH starting time in addition to the existing MO and Cell index is introduced to order the HARQ-ACK feedback [ZTE]
· Type-2 HARQ-ACK codebook and PUCCH resource determination: use CCE index [Huawei]
· C-DAI is used as a third dimension of HARQ-ACK bits ordering in Type2 HARQ-ACK CB [Intel]
· The (counter) DAI values need to be determined according to some factor such as CCE index used for the PDCCH resource conveying the DCI [LG]
· Update HARQ-ACK codebook and PUCCH resource determination to enable reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook [Ericsson]
FL summary: Seven companies wish to discuss the issue in RAN1#101, while one company thinks that it maybe a little late for Rel-16, but is OK to discuss if majority so prefers.
 FL Proposal: Discuss Issue #1 in RAN1#101

Issue #2: [vivo, CATT]
· Type-1 HARQ-ACK codebook determination update for SPS-PDSCH release
FL summary: Two companies wish to discuss he topic in RAN1#101, while one company expresses a view this is not needed. Additionally 4 companies are OK not to discuss and one company is OK to discuss if the majority sees it necessary 
 FL proposal is NOT to discuss Issue #2 in RAN1#101

Issue #3: [vivo]
· The “HARQ codebook blocking” issue of UE supporting only one unicast PDSCH slot can be handled by gNB scheduler, no spec change is needed.
FL summary: The proponent is of the view that if Issue #2 is not discussed, then this is not needed either. One company wishes to discuss he topic in RAN1#101 and two companies are OK to discuss if majority believe it is necessary. 4 companies are of a view that there is no need to discuss the matter.
 FL proposal is NOT to discuss Issue #3 in RAN1#101

Issue #4: [MediaTek]
· Whether to introduce separate UE capability to indicate the support of the DCI format 1_2 for cross-carrier scheduling (FG 18-5e).
FL summary: All commenting companies support deferring this discussion to the UE features agenda
 FL proposal is NOT to discuss Issue #4 in RAN1#101 in this agenda item, defer it to the UE features
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Annex – Proposals of the submitted Tdocs
[bookmark: _Hlk40734183]R1-2003328, Remaining Issues on Cross-carrier Scheduling with Mixed Numerologies, ZTE
Proposal 1: If the maximum number of unicast DCIs per MO per scheduled cell is increased to larger than one, the PDSCH starting time in addition to the existing MO and Cell index is introduced to order the HARQ-ACK feedback.

R1-2003414, Remaining issues on cross-carrier scheduling with mix numerologies, vivo
Proposal 1: Spec update to derive bit location in type-1 HARQ-ACK Codebook for cross-carrier SPS release is not necessary.
Proposal 2: The “HARQ codebook blocking” issue of UE supporting only one unicast PDSCH slot can be handled by gNB scheduler, no spec change is needed.

R1-2003508, Remaing issues on cross-carrier scheduling with different numerology, Huawei, HiSilicon
Proposal 1: CCE index is introduced to further determine the Type-2 HARQ-ACK codebook and PUCCH resource.
Proposal 2: Adopt the TP1 and TP2 in the appendix.

R1-2003602, Discussion on HARQ-ACK feedback for SPS PDSCH release with cross-carrier scheduling, CATT
Observation 1: Cross-carrier SPS PDSCH release will introduce scheduling restrictions for the carrier with SPS PDSCH release in case a UE doesn’t support more than one unicast PDSCHs within one slot.
Observation 2: If a UE doesn’t support more than one PDSCH receptions within a slot, the UE behavior is unclear when a unicast PDSCH is scheduled in a slot on the SPS PDSCH carrier and the HARQ-ACK of SPS release is associated with the slot.
Proposal: For cross-carrier SPS PDSCH release, the specification corresponding to HARQ-ACK generation of SPS PDSCH release should be updated. The above text proposal should be endorsed.

R1-2003675, Remaining issues on cross-carrier scheduling with different numerology, MediaTek Inc.
Proposal 1: Discuss whether to introduce separate UE capability to indicate the support of the DCI format 1_2 for cross-carrier scheduling (FG 18-5e).

R1-2003751, Remaining issues on cross-carrier scheduling with different numerology, Intel Corporation
Proposal 1: Assuming X>1 DL DCIs scheduling unicast PDSCHs per scheduled cell can be transmitted in a PDCCH MO, C-DAI is used as a third dimension of HARQ-ACK bits ordering in Type2 HARQ-ACK CB.

R1-2004037, Remaining issue on cross-carrier scheduling with different numerology, LG Electronics
Proposal: DAI counting rule needs to be defined for the multiple DCIs scheduling a same serving cell transmitted within a same MO, to avoid potential misalignment on the ordering of HARQ-ACK bits in the HARQ-ACK payload for dynamic codebook between UE and gNB.
· The (counter) DAI values need to be determined according to some factor such as CCE index used for the PDCCH resource conveying the DCI.
· The following is the TP for TS38.213 based on the CCE index.

R1-2004366, Remaining issues for cross-carrier scheduling with different numerologies, Ericsson
Proposal 1: Release-16 supports reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook. 
Proposal 2: Update HARQ-ACK codebook and PUCCH resource determination to enable reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook.
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