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Introduction
This is the summary document for 8.2.5 on PDSCH/PUSCH enhancements (especially for scheduling and HARQ) for NR above 52.6 GHz, based on the contributions listed in reference section.

The following email thread is assigned for discussion of this topic:
[106bis-e-NR-52-71GHz-06] Email discussion/approval on scheduling particularly w.r.t. multi-PDSCH/PUSCH with a single DCI, HARQ, with checkpoints for agreements on October 14 and 19 – Seonwook (LGE)


Multi-PDSCH/PUSCH scheduling
Multi-PDSCH scheduling for 120 kHz
	Company
	Views

	[1] Huawei
	Proposal 6: Confirm the WA that multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2. The maximum number of PDSCH that can be scheduled with a single DCI is 8 for SCS of 120、480 and 960 kHz.

	[13] Ericsson
	Proposal 1: Confirm the working assumption that scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2, with removal of the FFS bullet of further limitations on maximum number of PDSCHs.

	[23] LG Electronics
	Proposal #1: Confirm the following working assumption from RAN1#106-e by removing the FFS point.
· Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs

	[26] Qualcomm
	Proposal 7: Multi-PDSCH or multi-PUSCH scheduling with the same DCI should be applicable to 120kHz as well as 480 and 960kHz, though we don’t need to introduce multi-slot monitoring capability for 120kHz.



Summary on the applicability of 120 kHz SCS for multi-PDSCH scheduling:

Working assumption: (RAN1#106-e)
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs

Agreement: (RAN1#106-e)
· The maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 120, 480 and 960 kHz.

[Moderator’s note] At least 3 companies suggest to confirm the above working assumption and to remove FFS based on the agreement made in RAN1#106-e. This issue is indicated as “HIGH” since it can affect the discussion on RRC parameter and UE feature.

[HIGH] Proposal #2.1 (Support of 120 kHz for multi-PDSCH scheduling):
· Confirm the working assumption from RAN1#106-e with the following modification.
Working assumption: (RAN1#106-e)
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs

Companies are encouraged to provide views on Proposal #2.1.
	Company
	Views

	Lenovo, Motorola Mobility
	We are fine to confirm the working assumption and also support to have further limitations on the maximum number of PDSCHs for 120kHz and 480kHz

	Qualcomm 
	We are fine with the proposal 

	Ericsson
	Support Proposal #2.1 (including the proposed modification of the WA).

	Intel
	We are fine to confirm the working assumption. 

	Samsung
	We are generally fine with the main bullet to make a common design regardless of sub-carrier spacings. Regarding the FFS point, for a single CW transmission, we agree with no limitation. But for two CW transmission, we suggest to limit the maximum number of PDSCHs to 2 which can be discussed in Proposal #2.4.

	Xiaomi
	We are fine with the proposal 

	vivo
	We are fine with the proposal.

	Panasonic 
	We are fine to confirm the working assumption.

	OPPO
	We are fine with the proposal.

	Nokia/NSB
	We are fine with the proposal.

	Apple
	We are fine with the proposal.

	InterDigital
	We are fine with the proposal. 

	Fujitsu
	Support Proposal #2.1

	DOCOMO
	Support the proposal to confirm the working assumption and remove the FFS.

	NEC
	We are fine with the proposal.

	CATT
	We are fine with the proposal.

	WILUS
	We are fine with the proposal.

	ZTE, Sanechips
	We support to confirm the working assumption.

	Moderator
	All companies seem OK to confirm the working assumption but it is observed that a few companies consider to restrict the maximum number of PDSCHs in some cases. Thus, instead of FFS, the NOTE saying that the restriction on the number of PDSCHs can be separately discussed can be added.



[HIGH] Proposal #2.1a (Support of 120 kHz for multi-PDSCH scheduling):
· Confirm the working assumption from RAN1#106-e with the following modification.
Working assumption: (RAN1#106-e)
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs
· Note: Further limitations on the maximum number of PDSCHs or PUSCHs can be separately discussed.

Companies are encouraged to provide views on Proposal #2.1a.
	Company
	Views

	Huawei, HiSilicon
	The second agreement made at RAN1#106e already confirmed the working assumption. There is no need to spend any time on proposal #2.1 or 2.1a

	Transsion
	Agree with Huawei that the content of proposal #2.1a has been already confirmed at the last meeting. Only with the note, there seems no progress for this proposal. 

Agreement:
· The maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 120, 480 and 960 kHz.
· FFS: Whether UE capability is introduced for restricting the maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI


	DOCOMO
	Support to confirm the working assumption. Share similar view as Huawei that the note is not needed.

	Samsung
	We are fine with the proposal. 

	Qualcomm
	We support the proposal 

	Futurewei
	Support confirming the working assumption, preferably without the Note. 

	Intel
	We are fine with the proposal. 

	Lenovo, Motorola Mobility
	We support the proposal with the note

	Apple
	Are fine with the proposal

	Nokia/NSB
	Support the proposal

	vivo
	We support the proposal



On 10/14 GTW session, the following agreement was made:

Agreement:
Confirm the working assumption from RAN1#106-e with the following modification.
Working assumption: (RAN1#106-e)
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs
· Note: Further limitations (in addition to what was agreed earlier) on the maximum number of PDSCHs or PUSCHs can be separately discussed for all SCSs.


Handling of collision with semi-static DL/UL/flexible symbols
	Company
	Views

	[1] Huawei
	[bookmark: _Ref77337611]Proposal 7: If the scheduled PDSCH/PUSCH could be identified invalid between gNB and UE, HARQ process number increment is skipped. For example:
· The scheduled PxSCH resource collides with pre-configured resource like SPS or CG
If the HARQ process number for a scheduled PDSCH/PUSCH collides with the HARQ process number of pre-configured resource like SPS or CG
· HARQ process number increment continues until no such collision happens
If the scheduled PDSCH/PUSCH could not be identified valid or invalid between gNB and UE, HARQ process number increment continues. For example:
· The scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) and UE is not configured SPS or CG for those flexible symbols.
NACK corresponding to the above cases of scheduled PDSCH should be reported by the UE.

Proposal 8: HARQ process ID indicated in the DCI is corresponding to the first scheduled PDSCH/PUSCH whether the scheduled PDSCH/PUSCH is valid or not.

	[2] Futurewei
	Proposal 9. For the case when scheduled multi-PDSCH/PUSCH collides with UL/DL resources dynamically indicated by DCI format 2_0, it is recommended that HARQ process number increments for all PDSCH/PUSCHs including the ones that collides with UL/DL symbol(s), but a NACK is reported by the UE corresponding to the collided PDSCH.

	[4] ZTE
	Proposal 1: HARQ process number increment should not be skipped for the PDSCH/PUSCH which collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) even if the UE is configured to monitor DCI format 2_0.

	[7] OPPO
	Proposal 4: Clarify whether Rel-15 SFI cancel rule should be followed for multi-PDSCH scheduling. 
Proposal 5: HARQ process number increment should be kept for a dynamically dropped PDSCH if Type-1 HARQ-ACK codebook is configured.

	[8] NEC
	Proposal 2: If a UE is scheduled by a DCI format to receive/transmit multiple PDSCHs/PUSCHs over consecutive or non-consecutive slots, and a slot or some slots from the multiple slots are collided with flexible symbols indicated by SFI-index field in DCI format 2_0, the UE does not receive/transmit the PDSCH/PUSCH in the collision slot(s).

	[10] CATT
	Proposal 6：. When the time domain of the PDSCH scheduled is overlapping with flexible symbols that are defined by high layer message (such as tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated), the HARQ process ID is increased and HARQ-ACK is feedback.

	[12] Xiaomi
	Proposal 5: For multi-slot PDSCH scheduling, the HARQ ID for the PDSCH(s) exceeding the COT is/are still reserved.

	[13] Ericsson
	Proposal 5: If the UE is configured to monitor for DCI format 2_0 and one of multiple PDSCH/PUSCH(s) scheduled by a single DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated), the HARQ process number increment is not skipped for that PDSCH/PUSCH.

	[14] Nokia
	Proposal 3: Follow Rel-15/16 rules when determining the invalid slot(s) for PDSCH/PUSCH dropping and the corresponding HARQ process number skipping.

	[16] Samsung
	Proposal 9: HARQ process number field in a DCI scheduling multiple PDSCHs/PUSCHs applies to the first valid scheduled PDSCH/PUSCH.

	[18] Intel
	Proposal 4
· If a scheduled PUSCH is dropped due to collision with flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated with SSB transmission, HARQ process number increment is skipped for the PUSCH.
· If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL as indicated by dynamic SFI, UL CI or higher priority indication, HARQ process number increment is continued for the PDSCH/PUSCH.

	[23] LG Electronics
	Proposal #2: If a UE is configured to monitor DCI format 2_0 and a PDSCH/PUSCH (among multiple PDSCHs/PUSCHs that are scheduled by a single DCI) is collided with flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is applied for the PDSCH/PUSCH.

Proposal #3: If a PDSCH among multiple PDSCHs that are scheduled by a single DCI is collided with uplink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, NDI/RV fields corresponding to the PDSCH are absent in the DCI.

Proposal #4: If a PUSCH among multiple PUSCHs that are scheduled by a single DCI is collided with downlink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, NDI/RV fields corresponding to the PUSCH are absent in the DCI.

Proposal #5: Discuss in which PUSCH aperiodic CSI report is included if M-th or (M-1)-th scheduled PUSCH is cancelled due to the collision with semi-static DL symbols.

	[24] Apple
	Proposal 12: For the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0, increment the HPN in case there is an error in decoding the DCI format.

	[26] Qualcomm
	Proposal 6: The UE always considers the flexible symbols available for PDSCH/PUSCH transmissions scheduled by DCI format 1_1 or 0_1.

	[28] WILUS
	Proposal 2: We propose that HARQ process number increment should not be skipped for the scheduled PDSCH(s)/PUSCH(s) which collides with a flexible symbol if the UE is configured to monitor DCI format 2_0.



Issue 2.2-1) How to handle collision between PDSCHs or PUSCHs and semi-static flexible symbols:

Agreement: (RAN1#106-e)
If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s).
· FFS: HARQ process number determination for the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0.

Company views on how to handle collision between PDSCHs (or PUSCHs) and semi-static flexible symbols:
· Follow Rel-15/16 SFI rule, i.e., UE assumes semi-static flexible symbols are always available for scheduled PXSCH.
· Supported by OPPO?, Ericsson, Nokia, Qualcomm
· Exceptions
· Huawei: HARQ process number increment is skipped for the PDSCH/PUSCH collided with pre-configured resource like SPS or CG
· NEC: If a PDSCH/PUSCH is collided with flexible symbols indicated by SFI-index field in DCI format 2_0, the UE does not receive/transmit the PDSCH/PUSCH in the collision slot(s).
· Intel: If a PUSCH is collided with semi-static flexible symbols and with SSB transmission, the UE does not receive/transmit the PUSCH.
· Consequence: HARQ process number increment is not skipped for the PDSCH/PUSCH collided with semi-static flexible symbols
· Supported by Futurewei, ZTE, CATT, Ericsson, Nokia, LG Electronics, Apple, Qualcomm, WILUS

[Moderator’s note to Issue 2.2-1] It seems straight-forward to follow Rel-16 SFI rule for multiple PDSCHs/PUSCHs scheduled by a single DCI, which implies that UE assumes semi-static flexible symbols are always available for scheduled PDSCHs/PUSCHs. As a result, HARQ process number increment is not skipped for the PDSCH/PUSCH collided with semi-static flexible symbols. On the other hand, several companies suggest some exceptional cases where HARQ process number can be skipped even for the collision with semi-static flexible symbols (e.g., SPS/CG, indicated as flexible by DCI 2_0, SSB transmission, etc). Those exceptional cases can be discussed based on further comments from suggesting companies.

[MID] Proposal #2.2-1 (HARQ process numbering):
· For multiple PDSCHs (or PUSCHs) scheduled by a single DCI,
· UE follows Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI
· If one of multiple PDSCHs (or PUSCHs) scheduled by the DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated), the HARQ process number increment is not skipped for that PDSCH (or PUSCH).

Companies are encouraged to provide views on Proposal #2.2-1.
	Company
	Views

	Lenovo, Motorola Mobility
	We support the proposal

	Qualcomm
	We support the proposal

	Ericsson
	Support Proposal #2.2-1

	Intel
	We do not support this proposal. Our view is that HPN determination should be differentiated between semi-static configuration and dynamic signalling. For dynamic signalling, including dynamic SFI, UL CI, higher priority transmission, etc., HARQ process number increment is not skipped due to potential misunderstanding between gNB and UE side. For semi-static configuration, HPN increment should be skipping to allow potential over-dimensioning of HPN in the pool. This includes the case when a PUSCH is collided with semi-static flexible symbols and with SSB transmission. In this case, PUSCH is dropped, and HARQ process number increment is skipped for the PUSCH.


	Samsung
	We support the proposal.
As we discussed in our contribution, the HARQ process number issue also impacts UCI multiplexing. We think the issue should also be addressed. Coped below.

For Rel-16 intra UE multiplexing we have the following agreements in RAN1#104e.
	Agreement
To address collision with semi-static DL symbols and SSB, the following easy way is suggested:
· Step1: Perform intra UE prioritization (including multiplexing, overriding) according to related working assumption in 102 e-meeting and produce final PUCCHs/PUSCHs.
· Step 2: Final PUCCHs/PUSCHs is cancelled by semi-static DL symbols and SSB symbols.



If a HARQ-ACK PUCCH overlaps with an invalid PUSCH which has collision with semi-static DL symbols, following Rel-16 multiplexing rules, the HARQ-ACK will be multiplexed in the invalid PUSCH before checking DL collision and MAC layer will generate a MAC PDU for the invalid PUSCH. Then, the HARQ-ACK will be dropped with the invalid PUSCH. When MAC layer generates MAC PDU it will have an associated HARQ ID, however, HARQ process number increment is skipped for the invalid PUSCH. Determining of the HARQ ID for the invalid PUSCH is not defined. A simple solution could be check semi-static DL collision before multiplexing. Dropping HARQ-ACK can be avoided and MAC layer does not need to generate a MAC PDU.
Proposal 15: If a PUCCH overlaps with one of the multiple PUSCHs scheduled by a single DCI, UE checks DL collision for the overlapping PUSCH before UCI multiplexing.


	Xiaomi
	Support the proposal.but we are open to discuss how to solve the problem when a PUSCH is collided with SSB transmission in semi-static flexible symbols

	vivo
	We support the proposal.

	Panasonic 
	We support the proposal

	OPPO
	Support Proposal #2.2-1. 
Further we want to clarify whether the HPN increment should be skipped or not for an invalid PDSCH due to collision with a dynamically indicated rate matching pattern. 

	Nokia/NSB
	Support the proposal.

	Apple
	Support the proposal. From the discussion, we may want to identify additional conditions (e.g. raised by Xiaomi) and the corresponding UE behavior. 

	InterDigital
	We are fine with this proposal. 

	DOCOMO
	We support the proposal in general.
For Rel-15/16 behavior, gNB guarantees non-contradicted direction indication by PDSCH/PUSCH scheduling and SFI indication. If similar principle is reused, HPN for PDSCH/PUSCH overlaps with semi-static flexible symbol should not be skipped.
For collision with other semi-static transmission (e.g. SPS/CG, SSB):
· Based on Rel-15/16 principle, collision handling for collision with symbols configured for SSB should be treated same as handling for collision with semi-static DL symbol. Therefore, HPN should be skipped if the PUSCH collides with SSB symbol.
Based on Rel-15/16 principle, DCI scheduled transmission is always prioritized over semi-static CG/SPS transmissions. Therefore, no need to cancel any DCI scheduled PDSCH or PUSCH due to collision with CG PUSCH or SPS PDSCH.

	NEC
	We support the proposal #2.2-1 to follow the legacy Rel-16 SFI rule

	CATT
	We support the proposal.

	WILUS
	We support the Proposal #2.2-1.

	ZTE, Sanechips
	We support the Proposal #2.2-1

	Moderator
	Most companies seem to be OK but further issues are brought up as follows:
· Intel, Xiaomi, NTT DOCOMO: If SSB is transmitted on semi-static flexible symbols, a PUSCH overlapped with SSB is dropped and HARQ process number increment is skipped for the PUSCH.
· OPPO: Need to clarify whether or not HARQ process number increment is skipped for a PDSCH overlapped with symbols indicated by rate-matching indicator field.
Above two cases can be addressed by adding FFS points.

To Samsung,
Regarding the copied Proposal 15 from Samsung’s Tdoc, a detailed explanation on the motivation would be appreciated. From my understanding, the same problem may occur also for the case where CG-PUSCH (that would carry UCI piggyback) can be dropped due to the conflict with dynamic SFI. Assignment of HARQ process number to the dropped PUSCH (that would carry UCI piggyback) does not matter since UCI will not be retransmitted with that HARQ process number assigned for the droped PUSCH. Furthermore, if we can change the multiplexing order only for this specific case, it may lead to an inconsistent UE behavior.


	Samsung2
	To Moderator,
Regarding FL’s questions, we would like to clarify a bit. 
First of all, the DG PUSCH case is different from CG PUSCH, for CG PUSCH, the HARQ ID can be determined by predefined rule or up to UE implementation. For a DG PUSCH which conflicts with semi-static DL symbols, how to determine the HARQ ID is not clear. We already agreed HARQ ID is only assigned for a valid PUSCH. 
We don’t agree with FL on “Assignment of HARQ process number to the dropped PUSCH (that would carry UCI piggyback) does not matter”. If the HARQ-ACK is multiplexed in a PUSCH, MAC would generate a MAC PDU and MAC PDU is associated with a HARQ ID. If a new MAC PDU is generated the MAC PDU in the MAC buffer will be flushed. The UL data cannot be retransmitted in the PHY layer. Also, there might be misalignment between UE and gNB regarding the data in the HARQ buffer.
Regarding inconsistent UE behavior, we are also fine with changing the multiplexing rule in general by adding Step 0: PUSCHs are cancelled by semi-static DL symbols and SSB symbols.



[MID] Proposal #2.2-1a (HARQ process numbering):
· For multiple PDSCHs (or PUSCHs) scheduled by a single DCI,
· UE follows Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI
· If one of multiple PDSCHs (or PUSCHs) scheduled by the DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated), the HARQ process number increment is not skipped for that PDSCH (or PUSCH).
· FFS whether the following cases need to be handled differently from the above:
· A PUSCH among multiple PUSCHs scheduled by the DCI is collided with SSB transmission.
· A PDSCH resource among multiple PDSCHs scheduled by the DCI is collided with the resource indicated by rate matching indicator field by the DCI or the other DCI.

Companies are encouraged to provide views on Proposal #2.2-1a.
	Company
	Views

	Huawei, HiSilicon
	We support Proposal #2.2-1a. There could be exceptions on top of the rule e.g. when colliding with a pre-configured resource like SPS or CG, depending on other agreements.

In our Tdoc we proposed a generic rule that would allow handling HARQ process ID for all cases of invalid PDSCH/PUSCH, so we may not need to re-discuss whether a PDSCH/PUSCH is valid or invalid but but just follow the legacy rules.

If the scheduled PDSCH/PUSCH is invalid (e.g. according to legacy rules for cases of collision) then the HARQ process number increment is skipped.


	Transsion
	We support Proposal#2.2-1a. 

	DOCOMO
	We are generally OK with the proposal but we suggest to finalize the FFS issues in this meeting, since they are already covered by the first bullet “UE follows Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI”.
Regarding PUSCH collision with SSB symbol, it is clear in Rel-15/16 that SSB symbol is treated in the same manner as semi-static DL symbol for collision handling. 
Regarding rate matching indicator field, we don’t think HPN skipping issue is valid since the rate matching pattern only indicates unavailable REs for rate matching and RE mapping, instead of leading to PDSCH cancellation.

	Qualcomm
	We agree with DOCOMO, the FFS can be finalized in this meeting given that the majority agrees on the first bullet. 

	Futurewei
	We are OK with Proposal #2.2-1a and suggestion more discussion on the FFS issue in this meeting. 

	Ericsson
	Support Proposal 2.2-1a

	Intel
	If we follow Rel-15 behavior, flexible symbols with SSB transmission are considered as DL symbols, and if PUSCH collides with these, the PUSCH is dropped. We think for this case, HARQ process number increment is skipped for the PUSCH. 
The second sub-bullet excludes the above case, which seems contradictory with Rel-15 behavior. 
We do not support this proposal.  

	Lenovo, Motorola Mobility
	Generally fine with the proposal and share similar views as DOCOMO to finalize FFS issues in this meeting

	Apple
	We are fine with the proposal and agree that the FFS can be finalized in this meeting.

	Nokia/NSB
	Support the proposal

	vivo
	We support the proposal

	Xiaomi
	Support the proposal and also prefer to solve the FFS this meeting

	Moderator
	Based on several comments requesting to resolve FFS in this meeting, I modified the proposal as below.



[MID] Proposal #2.2-1b (HARQ process numbering):
· For multiple PDSCHs (or PUSCHs) scheduled by a single DCI,
· UE follows Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI
· If one of multiple PDSCHs (or PUSCHs) scheduled by the DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated),
· If that PUSCH is collided with SSB transmission, the HARQ process number increment is skipped for the PUSCH.
· Otherwise, the HARQ process number increment is not skipped for that PDSCH (or PUSCH).
· [FFS whether the following case needs to be handled differently from the above:
· A PDSCH resource among multiple PDSCHs scheduled by the DCI is collided with the resource indicated by rate matching indicator field by the DCI or the other DCI.]

Companies are encouraged to provide views on Proposal #2.2-1b.
	Company
	Views

	OPPO
	We are fine with the proposal.
As pointed out by DOCOMO, the rate matching pattern does not lead to PDSCH cancellation in Rel-15/16, because if the PDSCH is cancelled, there is no need to transmit the corresponding DCI. For multi-PDSCHs scheduled by a single DCI, we think the case may be possible that one or some of the PDSCHs are cancelled by the rate matching pattern, if at least one of those PDSCHs is valid. Hence the HPN increment issue should be discussed. 

	Samsung
	We would like to suggest to add CORESET0 similar as SSB, in Rel-16 URLLC, CORESET 0 is considered as semi-static DL as well. 
Following Rel-16, CORESET0 should be taken as semi-static DL.

	Lenovo, Motorola Mobility
	We are fine with the proposal, but would appreciate if the FFS can also be discussed and resolved along with this proposal

	Moderator
	To OPPO,
I cannot see any company who agrees with OPPOs proposal. Considering this situation, can we remove FFS point?

To Samsung,
Based on specification, PUSCH collided with SSB is dropped as copied below. Could you instruct me where that behavior (PUSCH collided with CORESET 0 is dropped) is specified?

--------------------------------------------------------------------------------------
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.
------------------------------------------------------------------------------------


	ZTE, Sanechips
	We support the new updated proposal and agree to remove FFS.

	Qualcomm
	We support the updated proposal and removing the FFS.

	Futurewei
	We also support the updated proposal without an FFS, given that quite many essential issues remain to be solved at this stage of release. 

	Apple
	We are fine with the proposal and removing the FFS.

	Samsung2
	To FL,
The related spec (TS 38.214 6.1.2.1) is copied below.

For PUSCH repetition Type B, the UE determines invalid symbol(s) for PUSCH repetition Type B transmission as follows:
-	A symbol that is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated is considered as an invalid symbol for PUSCH repetition Type B transmission. 
-	For operation in unpaired spectrum, symbols indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon for reception of SS/PBCH blocks are considered as invalid symbols for PUSCH repetition Type B transmission.
-	For operation in unpaired spectrum, symbol(s) indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set are considered as invalid symbol(s) for PUSCH repetition Type B transmission.


	DOCOMO
	We support the proposal with removing the FFS.

	Ericsson
	Support Proposal #2.2-1b and removing the FFS bullet.

	Intel
	We are fine with the proposal in principle. 
It may be more accurate to update the bullet as 
“If that PUSCH is collided with SSB transmissionSSB symbols indicated by ssb-PositionsInBurst, the HARQ process number increment is skipped for the PUSCH.”
We are fine to remove FFS. We also think rate-matching pattern is not needed for HPN skipping. 

	Xiaomi
	Support the current proposal, and also agree with Intel’s update.



[MID] Proposal #2.2-1c (HARQ process numbering):
· For multiple PDSCHs (or PUSCHs) scheduled by a single DCI,
· UE follows Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI
· If one of multiple PDSCHs (or PUSCHs) scheduled by the DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated),
· If that PUSCH is collided with SSB transmissionsymbols indicated by ssb-PositionsInBurst [or symbol(s) indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set], the HARQ process number increment is skipped for the PUSCH.
· Otherwise, the HARQ process number increment is not skipped for that PDSCH (or PUSCH).

Companies are encouraged to provide views on Proposal #2.2-1c.
	Company
	Views

	Moderator
	Intel’s update is accepted. In addition, based on Samsung’s comment, collision with CORESET#0 is added with square bracket. Please indicate whether to support the change.

	Lenovo, Motorola Mobility
	We are fine with the proposal and further updates in red

	Ericsson
	It seems strange to me that the gNB would configure either symbols for SSB or for Type0-PDCCH monitoring as flexible. Isn't the intention of flexible symbols such that the gNB can have freedom to flexibly decide the scheduling direction? It seems as though the gNB wouldn't really do that for SSB (or for Type0-PDCCH). Is it really necessary to capture every single case?

	OPPO
	We still have concerns with this proposal. 
As we pointed out before, we think it is possible that one of the multi-PDSCHs scheduled by a single DCI is cancelled by a rate matching pattern, but the scheduling is valid, as shown in the following figure. If this case is valid, then the HPN increment issue should be discussed.


Since no other companies agree with us, we want to clarify which one of the following is common understanding of the group:
Alt-1: UE is not expected to be scheduled with an invalid PDSCH by a rate matching pattern.
Alt-2: UE can be scheduled with an invalid PDSCH by a rate matching pattern.
If the common understanding is Alt-1, we are fine to remove the FFS part in Proposal #2.2-1b and would prefer to have a conclusion on Alt-1.

	DOCOMO
	We support Proposal #2.2-1c.
We think it is possible that gNB configures symbols for SSB or for Type0-PDCCH monitoring as flexible, at least from current specification perspective. So we support to clarify the PUSCH collision case with symbols for SSB or for Type0-PDCCH monitoring.

	Moderator
	To Ericsson,
Even though I could understand that configuring semi-static flexible symbols for SSB or CORESET0 is not the normal case, the specification allows it. And I think that’s why Rel-16 URLLC considers those cases to determine invalid symbols for type-B PUSCH repetition. According to Proposal #2.2-1c, there are only two exceptional cases and hope they can be acceptable. But if it’s not acceptable, we may have working assumption for square bracket part.

To OPPO,
What is your interpretation of current specification for single PDSCH scheduling case between Alt 1 and Alt 2? I couldn’t see any restriction such as Alt 1 for single PDSCH case, in specification.


	Intel
	We are fine with the Proposal #2.2-1c. 
We can further study whether CORESET0 for Type0-PDCCH CSS set can be used to determine the valid PUSCH. 

	Samsung
	We are fine with the updated proposal. 
Our understanding on SSB and type-0 PDCCH CSS is that since two channels are configured by cell-common RRC signaling, their directions cannot be changed by dynamic SFI and other signaling (including a scheduling DCI) to avoid collisions. Also, as mentioned in the previous round, SSB and type-0 CSS are considered as invalid symbols when type-B PUSCH repetition is scheduled in Rel-16.

	Huawei, HiSilicon
	First comment (maybe editorial, but could be a better formulation): “UE follows Rel-15/16 behavior […]” sounds like UE only follows that behavior, although additional rules will be specified for multi-slot PDSCH/PUSCH scheduling. We suggest re-wording:
· Rel-15/16 behavior described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI also applies for multiple PDSCHs (or PUSCHs) scheduled by a single DCI
Second comment: we agree with Samsung, therefore, we suggest deleting the corresponding sub-bullet. Without even looking at the symbol configuration in the TDD configuration, the UE behavior should be clear if a scheduling conflict happens between PUSCH and SSB or Type0-PDCCH.

	vivo
	We are fine with the Proposal #2.2-1c
For Coreset 0 case, it may need further discussion. As moderator indicates, Type 0 PDCCH symbol is not used to invalid PUSCH transmission. Even in Rel-16, handling on whether Type 0 CSS symbol is invalid is different, i.e. invalid for PUSCH repetition and valid for PUCCH repetition. 

	Qualcomm
	We are fine with the proposal 

	Nokia/NSB
	We are fine with the proposal

	Ericsson
	Fine with the proposal

We can be flexible to either keep or remove the sub-bullet on SSB and Type0-PDCCH. It's not harmful either way.



[MID] Proposal #2.2-1d (HARQ process numbering):
· For multiple PDSCHs (or PUSCHs) scheduled by a single DCI,
· UE follows Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI also applies for multiple PDSCHs (or PUSCHs) schedule by a single DCI.
· If one of multiple PDSCHs (or PUSCHs) scheduled by the DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated),
· If that PUSCH is collided with SSB symbols indicated by ssb-PositionsInBurst [or symbol(s) indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set], the HARQ process number increment is skipped for the PUSCH.
· Otherwise, the HARQ process number increment is not skipped for that PDSCH (or PUSCH).

Companies are encouraged to provide views on Proposal #2.2-1d.
	Company
	Views

	Moderator
	To Ericsson,
Thanks for being flexible.

To Huawei,
The first comment is now reflected. But, I couldn’t understand what the second comment means. Which sub-bullet needs to be removed? Since UE shall drop PUSCH collided with SSB, it seems obvious to skip HARQ process increment. But we may need more discussion for collision with CORESET#0. It would be highly appreciated if you could explain the comments once more.

To all,
Although the first sub-bullet is changed, original intention is not changed, so we don’t need to re-iterate whether you support or not. Please comment if you have a strong concern with Proposal #2.2-1d.


	Apple
	We are fine with the updated proposal.

	DOCOMO
	We support Proposal #2.2-1d.

	Ericsson
	Support Proposal #2.2-1d

	Samsung
	Fine with the proposal

	OPPO
	To Moderator,
In our understanding, for PUSCH repetition Type B, one or more repetition of the K nominal repetitions may be determined as invalid by a dynamic indication, e.g., according to the invalid symbol pattern indicator in the DCI and the configured invalidSymbolPattern. So we want to clarify whether similar cases exist for multi-PDSCH/PUSCH scheduling, i.e., one or more of the multi-PDSCH/PUSCH scheduled by a single DCI can be cancelled by a dynamic indication. If these cases exist, we think the HPN increment issue should be discussed. 
However, since proposal #2.2-1d is more related to semi-static configuration, we are fine to support this proposal and live dynamic indication case to next meeting. 

	Lenovo, Motorola Mobility
	Fine with the proposal

	Intel
	We are fine with the updated proposal. 

	ZTE, Sanechips
	We are fine with proposal #2.2-1d.

	vivo
	We are fine with the updated proposal

	Nokia/NSB
	We are fine with the proposal #2.2-1d.

	Futurewei
	We are ok with Proposal #2.2-1d.




Issue 2.2-2) How to apply the indicated HARQ process number:

Agreement: (RAN1#104bis-e)
For a DCI that can schedule multiple PDSCHs,
· HARQ process number: This applies to the first scheduled PDSCH and is incremented by 1 for subsequent PDSCHs (with modulo operation, if needed)

Agreement: (RAN1#106-e)
If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s).
· FFS: HARQ process number determination for the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0.

Company views on how to apply the indicated HARQ process number:
· Option 1: HARQ process number indicated in the DCI corresponds to the first scheduled PDSCH (or PUSCH) regardless of whether the scheduled PDSCH (or PUSCH) is valid or not.
· Supported by Huawei
· Option 2: HARQ process number indicated in the DCI corresponds to the first valid scheduled PDSCH (or PUSCH).
· Supported by Samsung

[Moderator’s note to Issue 2.2-2] To clarify in which PDSCH (or PUSCH) the indicated HARQ process number is applied, two options are identified. Given a small number of inputs, it is encouraged for companies to provide views on the above options, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	In our view, in order to have a consistent approach for HARQ process number, we would prefer Option 1

	Qualcomm
	We prefer option 2, we believe that this should be subsequent from the previous agreement about the HARQ increment, i.e., no HARQ ID is assigned for invalid PDSCH.

	Ericsson
	We support Option 1. 

Question: Isn’t Option 2 exactly the same as Option 1? For example, say that HARQ process ID indicated in DCI is N and that the first valid PDSCH is the 3rd one (i.e.., the first two are invalid since they collide with UL symbols).
Option 1:
1st PDSCH: Increment skipped
2nd PDSCH: Increment skipped
3rd PDSCH: HARQ process ID N indicated in DCI
4th PDSCH: HARQ process # incremented

Option 2:
1st PDSCH: N/A
2nd PDSCH: N/A
3rd PDSCH: HARQ process ID N indicated in DCI
4th PDSCH: HARQ process # incremented

	Samsung
	We support option 2. This is a consequence of two agreements above. The second agreement says that “HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s)” which means that HPNs are assigned only for valid PDSCH(s)/PUSCH(s).
Regarding Ericsson’s question, our understanding on Option 1 is shown below. Since the 1st PDSCH is not subject to the HPN increment rule, so the 1st PDSCH has HPN of N indicated in DCI
Option 1:
1st PDSCH: HARQ process ID N indicated in DCI but dropped
2nd PDSCH: Increment skipped
3rd PDSCH: HARQ process # incremented (i.e., N+1)
4th PDSCH: HARQ process # incremented (i.e., N+2)

	Xiaomi
	Support option1

	Panasonic 
	We would like to clarify whether Option 1 and Option 2 are applied for both Proposal #2.2-1 (handling collision with semi-static flexible symbols) and above RAN1#106-e agreement (handling collision with semi-static UL/DL symbols) or not. This is because the handling on HARQ process number increments are different for Proposal #2.2-1 and the above RAN1#106-e agreement.

	OPPO
	We prefer option 1 with HPN increment rule.

	Nokia/NSB
	We have slight preference to Option 1.

	Apple
	We prefer Option 2. Our understanding of Option 1 is similar to Samsung’s

	DOCOMO
	Share similar view as Ericsson that the two options lead to same result.

	WILUS
	We prefer Option 2. And the scheduled PDSCH/PUSCH on flexible symbols should be considered as valid.

	ZTE, Sanechips
	We tend to support Option1. 

However, we have a different understanding for Option1 with Ericsson. In our view, the first scheduled PDSCH mentioned in Option 1 actually corresponds to the first actual scheduled PDSCH, and even if the first PDSCH is collided with UL symbols, HARQ process number indicated in the DCI should also correspond to the first actual scheduled PDSCH.

Follow the above understanding, the example provided by Erission should be updated as follows for the understanding of these two options

Option #1:
1st PDSCH: HARQ process ID N indicated in DCI but dropped
2nd PDSCH: Increment skipped
3rd PDSCH: HARQ process ID N indicated in DCI
4th PDSCH: HARQ process # incremented (N+1)

Option 2:
1st PDSCH: N/A
2nd PDSCH: N/A
3rd PDSCH: HARQ process ID N indicated in DCI
4th PDSCH: HARQ process # incremented


	Huawei, HiSilicon
	We support Option 1. 

We have the same understanding as Ericsson. In Samsung’s example above, the handling of the first PDSCH (which is invalid) is not consistent with the previous agreements: why is the HPID dropped instead of skipping the increment and keeping HPID N for the next valid PDSCH?

	Transsion
	We support option 1.

	Moderator
	It seems that we are mostly aligned but expressing opinions in different wording. 
Would the following conclusion be agreeable to all?

Proposed conclusion:
For a DCI that can scheduled multiple PDSCHs (or PUSCHs), HARQ process number indicated in the DCI is applied to the first valid PDSCH (or PUSCH) that is not collided with semi-static UL (or DL) symbols.
· Note: This is the consequence of previous agreements.


	Samsung2
	@Huawei, HiSilicon. The reason why we describe this example is that the HPN increment/skipping is applicable to “subsequent” PDSCH not the first scheduled PDSCH based on the agreement made in RAN1#104-e. If common understanding is same as Ericsson and Huawei, HiSilicon, two options are exactly the same and we can accept either option.
@Moderator. We are fine with the proposed conclusion. 

	Apple 2
	Would like to confirm that this means the following:

3rd PDSCH: HARQ process ID N indicated in DCI

If so, we are fine with the conclusion.

	Moderator
	To Apple,
YES, I agree.



Proposed conclusion #2.2-2 (HARQ process numbering):
· For a DCI that can scheduled multiple PDSCHs (or PUSCHs), HARQ process number indicated in the DCI is applied to the first valid PDSCH (or PUSCH) that is not collided with semi-static UL (or DL) symbols.
· Note: This is the consequence of previous agreements.

Companies are encouraged to provide views on Proposal #2.2-2.
	Company
	Views

	OPPO
	We are fine with the proposal.

	Samsung
	We support the proposed conclusion with modification: 
· For a DCI that can scheduled multiple PDSCHs (or PUSCHs), HARQ process number indicated in the DCI is applied to the first valid PDSCH (or PUSCH) that is not collided with semi-static UL (or DL) symbols.
· Note: This is the consequence of previous agreements.
It is because the definition of valid/invalid PDSCH (or PUSCH) for HPN skipping is being discussed separately. For example, it is proposed that SSB is added for HPN skipping in proposal#2.2-1b.

	Lenovo, Motorola Mobility
	Fine to support

	Moderator
	Modified based on Samsung’s comment.

	ZTE, Sanechips
	We basically agree with this proposal. But there are two comments for the current wording:
1. A typo for main bullet：“...can scheduled...”is changed as “can schedule”.
2. In order to avoid ambiguity, we suggest deleting “valid” before “PDSCH(or PUSCH)” since “valid PDSCH(or PUSCH)” can be determined by whether it is collided with semi-static UL(or DL) symbols.

Updated conclusion:

·   For a DCI that can scheduled multiple PDSCHs (or PUSCHs), HARQ process number indicated in the DCI is applied to the first valid PDSCH (or PUSCH) that is not collided with semi-static UL (or DL) symbols.
· Note: This is the consequence of previous agreements.


	Qualcomm
	We support the proposal

	Apple
	We are fine with the proposal.

	DOCOMO
	Fine with the conclusion.

	Ericsson
	Support Proposed Conclusion #2.2-2

	Intel
	We are fine with the proposed conclusion. 

	Xiaomi
	We have a little question about the Proposal #2.2-2, what is the definition of “valid PDSCH”? Is it exactly the same as PDSCH not collided with semi-static UL(or DL) symbols?
If yes, we can agree on Proposal #2.2-2

	vivo
	We support the conclusion

	Panasonic 
	We are fine with the proposed conclusion by Samsung or the updated conclusion#2.2-2.

	Moderator
	@ZTE, based on comment, the typo (can scheduled) is fixed. For the second comment, considering that we are discussing potentially another condition(s) to determine the validity of scheduled PXSCH (also as commented by Samsung), it seems to be better to remove “that is not collided with semi-static UL (or DL) symbols” and keep “valid”, instead. Hope it clarifies the intention and ZTE can accept the Proposed conclusion #2.2-2.

To Xiaomi,
Up to now, “valid PDSCH (or PUSCH)” implies “PDSCH not collided with semi-static UL (or DL) symbols”, but we may add some more conditions to “valid PDSCH (or PUSCH)” in case we agree Proposal #2.2-1b, in the end. That is the reason I removed “that is not collided with semi-static UL (or DL) symbols” based on Samsung’s comment.


	Lenovo, Motorola Mobility
	Fine with suggested updates by Samsung

	Ericsson
	Okay with the updated conclusion

But please see my related comment for Proposal #2.2-1c regarding what cases we try to capture for defining “valid.”

	OPPO
	We are fine with the proposal. And we also agree a definition for valid/invalid PDSCH/PUSCH should be discussed.

	Futurewei
	We are ok with the updated conclusion. 

	Huawei, HiSilicon
	Ok with the updated conclusion. We are ok to keep valid without further clarification in that conclusion, the validity being defined by other rules.

	vivo
	We are OK with the updated conclusion.

	Nokia/NSB
	We are fine with the proposal

	ZTE, Sanechips
	Thanks for moderator’s clarification and we support the updated proposal.

	Moderator
	This proposed conclusion seems to be stable.

	InterDigital
	We are fine with this proposal. 




TDMed PDSCHs/PUSCHs in a slot
	Company
	Views

	[1] Huawei
	Proposal 20: For single TRP operation, for 480/960 kHz, UE is not expect to be scheduled with more than one PDSCH/PUSCH in a slot, by a single DCI or multiple DCIs.

	[2] Futurewei
	Proposal 8. For single TRP operation, consider supporting multiple PxSCHs in a slot for 480/960 kHz SCS only if the feature is better motivated for use cases other than URLLC. Multiple PxSCHs in a slot for the multi-TRP case can be allowed.

	[5] vivo
	Proposal 10: Support more than one PDSCH/PUSCH scheduled within a slot by a single or multiple DCIs for 480/960 kHz SCS and single TRP operation.

	[6] Fujitsu
	Proposal 1: For 480/960kHz, support more than one PDSCH/PUSCH in a slot by a single or multiple DCIs.

	[7] OPPO
	Proposal 1: UE is not expected to be scheduled with more than one PDSCHs in a slot by a single DCI or multiple DCIs for 480/960 kHz SCS.

	[10] CATT
	Proposal 4: UE is not expected to configure same k0 for different PDSCHs scheduling, and this is to avoid the situation that more than one PDSCHs are scheduled in a slot by one DCI.

	[12] Xiaomi
	Proposal 3: For single TRP operation, for 480/960 kHz SCS,
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.

	[13] Ericsson
	Proposal 6: In single TRP operation, for 480 and 960 kHz SCS, a UE does not expect to be scheduled with multiple PDSCHs/PUSCHs in a single slot, regardless multi-PDSCH scheduling is configured or not.

Proposal 7: In multiple TRP operation, for 480 and 960 kHz SCS, a UE does not expect to be scheduled with multiple PDSCHs in a single slot from the same TRP, regardless multi-PDSCH scheduling is configured or not.
Note: this does not preclude a UE being scheduled with two PDSCHs in the same slot from two different TRPs for the multi-DCI based NC-JT scenario.

	[15] Panasonic
	Proposal 2: For single TRP operation, for 480/960 kHz SCS,
· A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI,
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI.

	[16] Samsung
	Proposal 7: For single TRP operation, for 480/960 kHz SCS, a UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.

	[17] MediaTek
	Proposal 8: For 480kHz and 960kHz, support at most one scheduled PDSCH within a slot

	[18] Intel
	Proposal 1
· For NR 52.6-71 GHz, UE can be scheduled with more than one PDSCHs/PUSCHs in a slot for multi-PDSCH/PUSCH scheduling for 120/480/960 kHz SCS. 
· More than one SLIVs per slot in a row in TDRA table for multi-PDSCH/PUSCH scheduling are supported.

	[19] NTT DOCOMO
	Proposal 1: 
For multi-PUSCH scheduled by single DCI,
· Support single PUSCH repetition scheduling by a DCI format configured with TDRA table which includes more than one SLIVs in at least one row.
· CBG based scheduling is not supported when multiple PUSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support frequency hopping for multi-PUSCH scheduling. Newly introduced frequency hopping scheme for multi-PUSCH scheduling can be considered.
· Support scheduling more than one PUSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
For multi-PDSCH scheduled by single DCI,
· CBG based scheduling is not supported when multiple PDSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support scheduling more than one PDSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
· For two-TB scheduling, two solutions can be considered to address DCI payload concern:
· Solution 1: Separate parameters to enable 2-TB scheduling for single PDSCH case and multi-PDSCH case.
· Solution 2: 2-TB scheduling can be supported only when the number of scheduled PDSCHs is no more than X (e.g. X=2/4).

	[22] InterDigital
	Proposal 5: Due to short slot duration, it is sufficient to support a single PDSCH per slot, at least for 480, 960 kHz SCS.
Proposal 6: The discussion on whether to allow TDMed PDSCHs/PUSCHs in a slot for multi-TRP operation should be discussed only after discussing the use cases of multi-PDSCH scheduling in multi-TRP operation.

	[23] LG Electronics
	Proposal #9: For single TRP operation, for 480 kHz SCS, a UE can be scheduled up to 2 PDSCHs/PUSCHs in a slot, by a single DCI or multiple DCIs.
Proposal #10: For single TRP operation, for 960 kHz SCS, a UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.

	[24] Apple
	Proposal 15: In Rel-17 for NR 52.6-71 GHz, UE does not expect to be scheduled with more than one PDSCHs/PUSCHs in a slot

	[25] Convida
	Proposal 2. To simplify type-1 codebook HARQ-ACK generation in Rel-17, receiving more than one PDSCH for 480/960 KHz in a slot is not considered.

	[26] Qualcomm
	Proposal 18: For single TRP operation, do not allow more than one PDSCH/PUSCH per slot for SCS 480kHz and 960kHz.

	[27] ITRI
	Proposal 1: Multiple PDSCHs scheduled in a slot should be supported for 480/960 kHz SCS considering UE capability.



Summary on whether or not to allow TDMed PDSCHs/PUSCHs in a slot:

Agreement: (RAN1#106-e)
· For single TRP operation, for 480/960 kHz SCS,
· FFS: A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· FFS: A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· For single TRP operation, for 120 kHz SCS (same as current specification for FR2-1 for PUSCH),
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· FFS for multi-TRP operation

Company views on whether or not to allow TDMed PDSCHs/PUSCHs in a 480/960 kHz slot, for single TRP:
· Allow TDMed PDSCHs/PUSCHs in a slot
· Supported by vivo, Fujitsu, Xiaomi, Intel, NTT DOCOMO, ITRI
· Objected by Huawei, OPPO, CATT, Ericsson, Panasonic, Samsung, MediaTek, InterDigital, Apple, Convida, Qualcomm
· Futurewei: Support only if the feature is better motivated for use cases other than URLLC
· LG Electronics: Up to 2 PDSCHs/PUSCHs in a 480 kHz slot, but at most 1 PDSCH/PUSCH in a 960 kHz slot

Company views on whether or not to allow TDMed PDSCHs/PUSCHs in a 480/960 kHz slot, for multi-TRP:
· Allow at most one PDSCH/PUSCH in a slot, per TRP
· Supported by Futurewei?, Ericsson

[Moderator’s note] 11 companies suggest not to allow TDMed PDSCHs/PUSCHs in a slot but have different views on what conditions to consider. On the other hand, 6 companies suggest to allow TDMed PDSCHs/PUSCHs in a slot, as in Rel-15/16 NR. Considering the majority view, we can go with disallowing TDMed PDSCHs/PUSCHs in a slot, but if it cannot be converged, we may consider the middle ground solution such as allowing up to 2 PDSCHs/PUSCHs in a 480 kHz slot but at most 1 PDSCH/PUSCH in a 960 kHz slot (in order to support the same level of the TDM capability with 120 kHz). For multi-TRP case, we can discuss once single TRP case is settled down.

[MID] Proposal #2.3 (TDMed PDSCHs/PUSCHs in a slot):
· For single TRP operation, for 480/960 kHz SCS,
· A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.

Companies are encouraged to provide views on Proposal #2.3. If this is not acceptable, please provide your views on allowing up to 2 PDSCHs/PUSCHs in a 480 kHz slot, but at most 1 PDSCH/PUSCH in a 960 kHz slot, as a compromise.
	Company
	Views

	Lenovo, Motorola Mobility
	We support the proposal

	Qualcomm 
	We support the proposal 

	Ericsson
	Support Proposal #2.3

	Intel
	This issue is related to issue 2.6-1. We prefer to discuss with issue 2.6-1 together. 

	Samsung
	We support the proposal

	Xiaomi
	Not support the proposal.
Our understanding of why this issue is discussed is to simply Type 1 HARQ-ACK codebook design, because previously some company think it will need extra specification work for Type 1 HARQ-ACK codebook if supporting more than one PDSCH in a slot. However, it turned out that R16 procedure can already handle pruning of multiple SLIVs in a DL slot, which means the Type 1 HARQ-ACK codebook can already support multiple PDSCH scheduling within one slot. So from this perspective, it is OK to schedule multiple PDSCHs in one slot by a single DCI. And what may affect the issue is UE capability, that is whether UE, by its capability, support multiple PDSCH scheduling in one slot or not.
Please correct me if I am wrong 

	vivo
	We do not support the proposal. It is unnecessary to introduce any different operation among applicable SCSs for the new band from 52.6 GHz to 71 GHz, if there is no strong motivation to justify the difference. Besides, allowing more than one PDSCH/PUSCH in a slot may be beneficial for LBT operations when deployed in unlicensed band and LBT mechanism is required, to enable more LBT chances and reduce LBT failures. In addition, it may also benefit repetition transmission, e.g. in URLLC scenarios where high reliability and low latency are required.

	Panasonic 
	Support the proposal #2.3.

	OPPO
	Support.

	Nokia/NSB
	Support the proposal #2.3.

	Apple
	We support the proposal.

	InterDigital
	We do not support the proposal. We don’t see the need to introduce additional scheduling restriction for 480/960 kHz. If any special handling is needed considering low UE implementation, it can be discussed in UE feature session. 

	Fujitsu
	As it has been agreed to support more than one PDSCH/PUSCH in a slot for 120 kHz, our preference is to support it for 480/960kHz as well. However, for sake of progress, we can accept Proposal #2.3

	DOCOMO
	We think this proposal may need some clarification as it says “PDSCH/PUSCH” only. For example, we are wondering whether/how much impact the proposal will impose on SIB1 PDSCH transmission. We think, with SSB symbols with 480/960kHz agreed in AI 8.2.1, two sets of SSB, CORESET#0 PDCCH and SIB1 PDSCH (scheduled by the CORESET#0 PDCCH) can be multiplexed within a slot (even with the current specified CORESET#0 configuration and TDRA default A). Would this proposal preclude such SSB-CORESET#0 multiplexing? As it is something discussed in another agenda, we prefer not to touch anything about SIB1 PDSCH here. 
Even for the other PDSCH/PUSCH (e.g., scheduled by PDCCH other than type0, which we believe is the original intention of this proposal), we do not prefer to have such restriction in the specification. However, if majority supports it, we can live with the proposal for the other PDSCH/PUSCH scheduling.

	CATT
	We support the proposal.

	WILUS
	We support the proposal

	ZTE, Sanechips
	We support Proposal #2.3, that is, there is no need to allow TDMed PDSCHs/PUSCHs in a slot for new SCSs.

	MediaTek
	We support the proposal

	Moderator
	Summary on companies’ views:
· Supported by Lenovo, Qualcomm, Ericsson, Samsung, Panasonic, OPPO, Nokia, Apple, CATT, WILUS, ZTE, MediaTek
· Fujitsu and NTT DOCOMO can accept this as a compromise
· Objected by Xiaomi, vivo, InterDigital

To Intel,
In which aspect is this proposal related to issue 2.6-1 (DCI-to-data out-of-order issue)? Clarification would be appreciated.

To Xiaomi,
From my understanding, the reason why majority companies stand on not supported TDMed PXSCHs in a 480/960 kHz slot is not because of type-1 HARQ-ACK codebook complexity but because of less or few use case of TDMed PXSCHs.

To Xiaomi, vivo, and InterDigital,
Based on clear majority view, could we accept Proposal #2.3?

To all,
In addition, “unicast” is added based on NTT DOCOMO’s comment that this proposal will not be applicable to broadcast PDSCH (e.g., SIB PDSCH).



[MID] Proposal #2.3a (TDMed PDSCHs/PUSCHs in a slot):
· For single TRP operation, for 480/960 kHz SCS,
· A UE does not expect to be scheduled with more than one unicast PDSCH in a slot, by a single DCI or multiple DCIs.
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.

Companies are encouraged to provide views on Proposal #2.3a.
	Company
	Views

	Huawei, HiSilicon
	We support the proposal

	Transsion
	We support the proposal.

	DOCOMO
	Though we don’t prefer such limitation, but Ok to compromise for progress.

	Qualcomm
	We do not prefer the added limitation on the first bullet, i.e., prefer proposal 2.3, but we agree with the proposal in principle 

	Futurewei
	We support Proposal #2.3a. 

	Ericsson
	Support Proposal #2.3a

	Intel
	To reply moderator’s question to Intel, it is expected that certain pattern of multiple PDSCHs in a slot with multi-PDSCH scheduling will be defined as OOO and is not allowed eventually. It may address some concern for the companies who prefer single PDSCH per slot. It can be considered as a compromise between the two extreme options for issue 2.2 currently under discussion. I mean, one option is as FL proposed, single PDSCH per slot in any slot. The other option is preferred by some companies including Intel, i.e., multiple PDSCH per slot is allowed in any slot. 

Therefore, we prefer to allow multiple PDSCHs per slot for SCS 480/960kHz, potentially with certain limitations. For example, referring the 5 cases in our contribution [18], 
· we may define case B/D/E as invalid, which remove many potential scheduling of multiple PDSCHs per slot. 
· On the other hand, we think Case A/C are better to be supported, since they are simply TDM w/o OOO issue. That is, multiple PDSCHs is a slot is only allowed if the slot consists an ending PDSCH scheduled by a first DCI and a starting PDSCH scheduled by a second DCI. 
We are not sure if the compromise proposal can be agreeable. 
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	Lenovo, Motorola Mobility
	Support

	Apple
	We are fine with the proposal.

	Nokia/NSB
	Support the proposal

	vivo
	We can’t understand the motivation and logic of this proposal. As we mentioned before, there is no additional spec impact if no such restriction since it is already agreed that 120KHz will support this. Regarding the use case, if with such restriction, the system with 480KHz will perform even worse than that with 120KHz, which is quite strange from design perspective. Regarding the UE implementation complexity, it could be discussed as a UE feature. Besides, if with current proposed restriction on Unicast PDSCH, does it mean UE needs to handle one paging PDSCH and one unicast PDSCH within one 480KHz and 960KHz slot? If UE can do this, why UE can not handle two PDSCHs within one slot?

	Xiaomi
	Yes, we can agree on Proposal  #2.3a, if the motivation is not because of type-1 HARQ-ACK codebook complexity but because of less or few use case of TDMed PXSCHs.

	OPPO
	We prefer proposal #2.3 over proposal #2.3a.

	Samsung
	We are fine with the proposal. 

	ZTE, Sanechips
	We are fine with the proposal #2.3, but suggest adding a FFS: for broadcast PDSCH.

	Panasonic 
	We prefer the proposal #2.3 than the proposal#2.3a, but we are also fine with principle in the proposal #2.3a.

	Moderator
	Summary on companies’ views:
· Support (14): Huawei, Transsion, NTT DOCOMO, Qualcomm, Futurewei, Ericsson, Lenovo, Apple, Nokia, Xiaomi, OPPO (but prefer Proposal #2.3), Samsung, ZTE (FFS for broadcast PDSCH), Panasonic
· Object (2): Intel (TDMed PXSCHs can be allowed when they are scheduled by different DCIs), vivo

One point that needs to be clarified: From my observation, TDMed PXSCHs related UE features are all for unicast PXSCH, as shown below. So, I don’t see any problem to limit the proposal to unicast PDSCH. But let me know if I’m wrong.

	5-11
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1) PDSCH(s) for Msg. 4 is included


	5-11a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1) PDSCH(s) for Msg. 4 is included


	5-11b
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1) PDSCH(s) for Msg. 4 is included


	5-12
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1



	5-12a
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1


	5-12b
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1




To Intel and vivo,
Even though I tend to agree with the logic that allowing TDMed PXSCHs does not require specification impact and can be indicated by UE capability, strong majority companies are supporting the Proposal #2.3a. Considering this situation, would it be possible to accept the proposal?


	Intel
	Since multiple PDSCH/PUSCH per slot is anyway supported for SCS 120kHz, it doesn’t require any additional standardization efforts to support it for SCS 480/960kHz. We understand the comments from other companies too. 
For the sake of progress, we are fine to follow the majority companies’ views. 

	vivo
	Although we think such restriction is not needed to allow a unified solution for all SCSs without any additional spec impact, we can compromise to accept this proposal for sake of progress.

	Moderator
	Thank you very much to Intel and vivo for accepting the proposal. Now, this proposal seems stable.

	InterDigital
	For the sake of progress, we are ok to follow the majority companies’ views. 




2-TB transmission
	Company
	Views

	[1] Huawei
	Proposal 9: Support scheduling 2nd TB for multi-slot PDSCH/PUSCH scheduling. MCS for the 2nd TB is applied commonly to all the scheduled PDSCHs/PUSCHs, even if the number of layers is less than 5. NDI and RV are indicated individually for each scheduled PDSCH/PUSCH.

	[3] Spreadtrum
	Proposal 4: Confirm the working assumption to support to indicate the MCS/NDI/RV for the 2nd TB for multi-PDSCH scheduling.

	[4] ZTE
	Proposal 2: To minimize the increase in the number of bits in the DCI, signaling of MCS/NDI/RV for the second TB can reuse the signaling of MCS/NDI/RV for the first TB in a DCI that can schedule multiple PDSCHs when two codeword transmission is enabled.

	[7] OPPO
	Proposal 3: If two TBs is supported when more than one PDSCHs are scheduled, no enhancement is needed on signaling overhead.

	[13] Ericsson
	Proposal 14: For a DCI that can schedule multiple PDSCHs, if the MCS/NDI/RV fields for the second TB is present in the DCI, they are signalled in the same way as for the corresponding fields for the first TB.

Proposal 15: Reuse the legacy RRC configuration parameter (maxNrofCodeWordsScheduledByDCI) to enable/disable 2-TB transmission for multi-PDSCH scheduling in Rel-17.

	[14] Nokia
	Proposal 4: For a DCI that can schedule multiple PDSCH, MCS/NDI/RV fields for the 2nd TB are present only if the RRC parameter indicates that two CW transmission is enabled
· The same RRC parameter adjusts MCS/NDI/RV fields for both single and multiple PDSCH scheduling
· The signalling details are up-to RAN2 to decide.

	[16] Samsung
	Proposal 6: If two codeword transmission is supported for FR2-2, the maximum number of SLIVs in a TDRA table in a DCI format scheduling multi-PDSCH is limited to 2.
Proposal 13: For multi-PDSCH scheduling, the bit field common for DL and UL grant use the same design as multi-PUSCH scheduling, and at least following DL-specific bit field should be specified,
· Single MCS for 2nd TBs for all PDSCHs and separate 1-bit NDI/1-bit RV for 2nd TB for each PDSCH if the working assumption on two codeword transmission for FR2-2 is confirmed
· CBG-based transmission is not applicable to single and multi-PDSCH scheduling
· HARQ-ACK relevant bit field is applicable to all PDSCHs and single PUCCH

	[18] Intel
	Proposal 3
For multi-PDSCH scheduling 
· For 2nd TB, separate MCS, NDI and RV are signaled from 1st TB.
· For 2nd TB, similar mechanisms for signaling of MCS, NDI and RV for 1st TB are reused.

	[19] NTT DOCOMO
	Proposal 1: 
For multi-PUSCH scheduled by single DCI,
· Support single PUSCH repetition scheduling by a DCI format configured with TDRA table which includes more than one SLIVs in at least one row.
· CBG based scheduling is not supported when multiple PUSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support frequency hopping for multi-PUSCH scheduling. Newly introduced frequency hopping scheme for multi-PUSCH scheduling can be considered.
· Support scheduling more than one PUSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
For multi-PDSCH scheduled by single DCI,
· CBG based scheduling is not supported when multiple PDSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support scheduling more than one PDSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
· For two-TB scheduling, two solutions can be considered to address DCI payload concern:
· Solution 1: Separate parameters to enable 2-TB scheduling for single PDSCH case and multi-PDSCH case.
· Solution 2: 2-TB scheduling can be supported only when the number of scheduled PDSCHs is no more than X (e.g. X=2/4).

	[22] InterDigital
	Observation 7: Reuse as many parameters indicated across multiple PDSCHs to minimize the increase in the number of bits in the DCI needed for supporting 2nd CW when multiple PDSCHs are scheduled by a single DCI. 
Proposal 16: For the second CW in a DCI that can schedule multiple PDSCHs when two CW transmission is enabled, follow a similar mechanism used for indicating MCS/NDI and RV.   
· MCS for the 2nd CW: This appears only once in the DCI and applies commonly to the second CW of each PDSCH
· NDI for the 2nd CW: This is signaled per PDSCH and applies to the second CW of each PDSCH
· RV for the 2nd CW: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the second CW of each PDSCH
Proposal 17: Use the same RRC parameter for both single-PDSCH case and multi-PUSCH case to enable/disable 2nd CW.

	[23] LG Electronics
	Proposal #11: For multi-PDSCH scheduling with a single DCI,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the second TB of each PDSCH.
· NDI: For 2-TB case, this can be signalled per TB. Alternatively, NDI per TB for up to N-scheduled PDSCHs and TB-common NDI for more than N-scheduled PDSCHs (e.g., N=1) can be considered to minimize DCI overhead.
· RV: For 2-TB case, 2 bit RV per PDSCH (i.e, TB-common RV) for up to N-scheduled PDSCHs and TB-common 1 bit RV for more than N-scheduled PDSCHs (N=1) can be considered to keep the number of bits allocated for RV the same as for single TB case.

	[24] Apple
	Proposal 14: For multi-PDSCH scheduling with a single DCI the following fields are signaled: 
· Per DCI: FDRA, 2nd MCS, HARQ_process_number (with adjustment based on CG HPN), and VRB-to-PRB mapping, PRB bundling size and ZP CSI-RS trigger
· Per PUSCH: TDRA-K0, 2nd NDI, 2nd RV, rate matching indicator, 
· FFS: C-DAI, Downlink T-DAI, and PRI.

	[26] Qualcomm
	Proposal 14: To indicate that the second TB is disabled for a certain DCI that schedules multiple PDSCHs, use a combination of MCS and rvid such that rvid bit of PDCSH i-1 is the complement of the one of PDSCH i for i=1 : number of maximum PDSCHs -1.



Summary on 2-TB transmission:

Working assumption: (RAN1#106-e)
For NR FR2-2, two codeword transmission is supported, subject to UE capability.
· RRC parameter configures whether two codeword transmission is enabled or disabled.
· FFS: Details on signaling of MCS/NDI/RV for the second TB in a DCI that can schedule multiple PDSCHs when two codeword transmission is enabled
· FFS: Whether unified or separate parameter to enable/disable 2-TB for single and for multiple PDSCH scheduling
· Strive to minimize the increase in the number of bits in the DCI needed to support this feature

Company views on detailed design for multi-PDSCH scheduling DCI when 2-TB transmission is enabled:
· Confirm the working assumption
· Supported by Spreadtrum
· Reuse the rule for signalling MCS/NDI/RV, as defined for single TB scheduling
· Supported by Huawei, OPPO, Ericsson, Nokia, Samsung, Intel, InterDigital
· ZTE: Signaling of MCS/NDI/RV for the 2nd TB can reuse the signaling of MCS/NDI/RV for the 1st TB
· LG Electronics: TB-common NDI or RV
· Huawei: 2-TB can be enabled even if the number of layers is less than 5.
· Samsung: Maximum number of SLIVs in a TDRA table in the DCI is limited to 2.
· NTT DOCOMO: Separate parameters to enable 2-TB scheduling for single PDSCH case and multi-PDSCH case, alternatively, 2-TB scheduling can be supported only when the number of scheduled PDSCHs is no more than X (e.g. X=2/4).

[Moderator’s note] Based on company views, majority companies suggest to reuse the signaling of MCS/NDI/RV as defined for the case of single TB. Therefore, the following proposal #2.4 can be made. Further restrictions as suggested from Samsung and NTT DOCOMO can be discussed based on additional comments from them. This issue is indicated as “HIGH” since it is vital to confirm the previous working assumption.

[HIGH] Proposal #2.4 (2-TB TX):
· For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS: Two MCS values are signalled. One value is applied commonly to the first codeword of each PDSCH and the other is applied commonly to the second codeword of each PDSCH.
· NDI: This is signaled per codeword and applies to each codeword of scheduled PDSCH(s).
· RV: This is signaled per codeword, with 2 bits for each codeword if only a single PDSCH is scheduled or 1 bit for each codeword of scheduled PDSCHs otherwise

Companies are encouraged to provide views on Proposal #2.4.
	Company
	Views

	Lenovo, Motorola Mobility
	We have a clarification on NDI – does this imply that for a given codeword, either all PDSCHs are new TB or are retransmissions? Scenario where some TBs are new while others are retransmission is not supported?

Regarding other aspects, we support the proposal

	Qualcomm 
	We support signaling the MCS, RV and NDI of the second TB separately, but we do not agree with the current description of the signaling, we prefer to have separate RV and NDI vectors, one for the 1st codeword of all PDSCHs and another for 2nd codewords of all PDSCHs. 

	Ericsson
	Support Proposal #2.4.

To address Lenovo's question, perhaps similar wording from the RAN1#104bis-e agreement could be reused (i.e., NDI is indicated per scheduled PDSCH).

	Intel
	We are fine with the proposal. 

	Samsung
	We are fine with the intention of this proposal. Since we already made agreements on MCS for the 1st TB, NDI for the 1st TB, and RV for the 1st TB in the RAN1#104b-e meeting, we do not mention MCS/NDI/RV for the 1st TB. Also, the wording in the agreements should be used as much as possible to avoid unnecessary confusions. 
If we support 8 PDSCHs even for 2 TB transmission, the additional DCI overhead is 21 bits (5 bits (MCS for the 2nd TB) + 8 bits (NDI for the 2nd TB) + 8 bits (RV for the 2nd TB)) which is unacceptable to ensure DCI reliability and coverage. Also, in the last meeting, the working assumption said that minimum increase in the number of bits in DCI. Hence, we suggest to limit the maximum number of PDSCHs for 2 TB transmission.

In this sense, we suggest the following modifications. 

· For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled, 
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· The maximum number of PDSCHs for 2 codeword transmission is 2.

	Xiaomi
	We are fine with the proposal

	vivo
	Support this proposal in principle, but the descriptions for NDI/RV can be refined for better understanding. NDI and RV should be indicated individually for each codeword and each scheduled PDSCH.

	Nokia/NSB
	We are fine with the proposal.

	Apple
	We are fine with the idea of the proposal and feel that Samsung’s wording for the description will avoid any misunderstandings. On the issue of the maximum # of PDSCHs, this can be FFS.

	InterDigital
	We are fine with the proposal, i.e., following the same approach we already agreed for the 1st TB is used for the 2nd TB.  

	DOCOMO
	We still prefer to address DCI overhead issue caused by 2-TB scheduling. It can be observed that at least NDI and RV fields will be doubled.
One possibility is to enable 2-TB for single PDSCH and multiple PDSCH case separately. The main reason is that the DCI payload cost of 2-TB enabling for the two cases are much different. With separate enabling, more flexibility can be provided that gNb can select 2-TB enabling only for single PDSCH case or for both case.
Another alternative method is to limit the number of scheduled PDSCHs for 2-TB scheduling, e.g. no more than 4 PDSCHs for 2-TB scheduling. It can well reuse bits reserved for larger number of PDSCHs. Taken NDI indication as an example, 
· 8 NDI bits are reserved for a DCI format assuming maximum 8 PDSCHs can be scheduled
· If the number of SLIVs for the indicated TDRA row index is larger than 4 (e.g. 6), UE will interpretate 6 of the 8 NDI bits for the 6 scheduled PDSCHs.
· If the number of SLIVs for the indicated TDRA row index is no larger than 4 (e.g. 4), UE will interpretate 4*2 of the 8 NDI bits for 2 TBs of the 4 scheduled PDSCHs.
In this way, there is no DCI payload increment compared to 1-TB scheduling for multi-PDSCH scheduling.

	CATT
	We agree the proposal with E’s suggested change.

	WILUS
	We are fine with the proposal.

	ZTE, Sanechips
	If the MCS/NDI/RV of the 2nd TB directly reuses the signaling of MCS/NDI/RV as defined for the case of single TB, this will cause a relatively large DCI size and impact on DCI reliability and coverage, especially for 8 PDSCHs scheduled by a single DCI. So we do not prefer such design for 2nd TB.

Besides, for current description on NDI, it seems to imply two cases: one case: NDI for per scheduled PDSCH; another is NDI for all scheduled PDSCHs. So we think it is necessary to further clarify the above proposal.

	Moderator
	The following companies expressed a concern on DCI overhead and reliability issue if we introduce MCS/NDI/RV field for 2nd TB per each PDSCH.
· Samsung: The maximum number of PDSCHs for 2 codeword transmission is limited to 2
· NTT DOCOMO: Separate RRC parameter to enable 2-TB TX for single-PDSCH scheduling case and multi-PDSCH scheduling case, respectively, alternatively, 2-TB TX only if less than X PDSCHs are scheduled but 1-TB TX otherwise
· ZTE: Some methods to decrease DCI overhead need to be considered.

To Samsung, NTT DOCOMO, and ZTE,
Even though I could understand the concerns from Samsung, NTT DOCOMO, and ZTE, more than 10 companies agree to introduce MCS/NDI/RV field for 2nd TB per each PDSCH. So, I strongly suggest to go with majority views. If you feel that adding some FFS points seem to be acceptable to all, please suggest the wording for FFS.




[HIGH] Proposal #2.4a (2-TB TX):
· For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH

Companies are encouraged to provide views on Proposal #2.4a.
	Company
	Views

	Huawei, HiSilicon
	We support the proposal

	Transsion
	We support the proposal.

	DOCOMO
	As moderator commented above, we wanted to add an FFS for limitation of maximum number of PDSCHs to support 2-TB scheduling, in order to alleviate DCI payload design.

	Samsung
	Basically, we respect the agreement/WA we made before. The WA clearly say that “Strive to minimize the increase in the number of bits in the DCI needed to support this feature.” The suggested MCS/NDI/RV for the 2nd TB is just a repeat of fields for the 1st TB. As we mentioned, with the suggested fields, the additional bits for the 2nd TB of 8 PDSCHs are at most 21 bits, which definitely unacceptable to ensure enough coverage in FR2-2. To strive to minimize the increase in the number of bits in a DCI, one of straightforward options is to limit the number of PDSCHs when 2 TB transmission is enabled. So, we kindly request to add the following FFS points. 

FFS: the maximum number of PDSCHs when 2 TB is enabled

	Qualcomm
	We support the proposal

	Futurewei
	Support the proposal in principle. Agree with Docomo and Samsung that the number of PDSCHs for the 2nd TB can be limited for DCI payload alleviation, as we see no company is against the design. 

	Ericsson
	Support Proposal #2.4a

	Intel
	We are fine with the proposal. 

	Lenovo, Motorola Mobility
	We are now fine with the updated proposal

	Apple
	We are fine with the proposal

	Nokia/NSB
	Support the proposal

	vivo
	We support the proposal

	Xiaomi
	Support the proposal



[HIGH] Proposal #2.4b (2-TB TX):
· For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· FFS: the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled

Companies are encouraged to provide views on Proposal #2.4b.
	Company
	Views

	Moderator
	FFS point is added according to requests from NTT DOCOMO, Samsung, and Futurewei.
One question for clarification: Does the FFS mean only up to N SLIVs can be configured? Or, larger than N SLIVs can be configured for a row index in TDRA table, but single TB is scheduled when more than N PDSCHs are scheduled?

	Samsung
	@Moderator. Our preference is to limit the number of configured SLIVs in a row of TDRA table, when 2 TB is enabled and the configured SLIVs are used to schedule 1 TB or 2 TBs. 

	Lenovo, Motorola Mobility
	Fine with the proposal
One clarification question regarding FFS: So the intention is to consider some restriction when 2 TB is enabled regardless for the SCS?

	Moderator
	To Samsung,
If this is the case, it could be left up to gNB’s implementation. gNB can determine DCI size considering channel status and robustness of DCI. If DCI to schedule 8 PDSCHs and 2-TB for them can be reliably transmitted in a certain scenario, gNB can configure multi-PDSCH DCI with up to 8 SLIVs. Otherwise, gNB may configure multi-PDSCH DCI with up to N (<8) SLIVs. Why do we need to restrict the configuration itself?


	Huawei, HiSilicon
	We can accept the proposal although we don’t really see the need to discuss the case in the FFS point. Is the FFS point intended to reduce the DCI overhead, or for some other reason?

	ZTE, Sanechips
	We support proposal #2.4b. 
For FFS, we understand that it is added to reduce DCI overhead. Such restriction means that  only up to N SLIVs can be configured when 2 TB is enabled. Is our understanding correct?

	Qualcomm
	We see the majority of the companies against adding limitation on the number of PDSCHs in case of 2TBs. Hopefully, we can agree on removing the FFS in this meeting, otherwise we can accept the proposal as a way forward and decide in the next meeting. 

	Futurewei
	Support Proposal #2.4b. 

	Apple
	We are fine with the proposal.

	Samsung2
	The intention is to limit the size of the DCI, we compromised with the WA in the last meeting by adding the last bullet.

Working assumption:
For NR FR2-2, two codeword transmission is supported, subject to UE capability.
· RRC parameter configures whether two codeword transmission is enabled or disabled.
· FFS: Details on signaling of MCS/NDI/RV for the second TB in a DCI that can schedule multiple PDSCHs when two codeword transmission is enabled
· FFS: Whether unified or separate parameter to enable/disable 2-TB for single and for multiple PDSCH scheduling
· Strive to minimize the increase in the number of bits in the DCI needed to support this feature


	DOCOMO
	We support the proposal. The limitation of maximum number of PDSCHs for 2-TB scheduling is beneficial to address the DCI payload issue. For example, maximum 8 PDSCHs is configured in the TDRA table. If we have further limitation that 2-TB is possible only when no more than 4 PDSCHs are scheduled, it will not cause any additional DCI bits for 2-TB scheduling than 1-TB scheduling. For this case, 
· 8 NDI bits are reserved for a DCI format assuming maximum 8 PDSCHs can be scheduled
· If the number of SLIVs for the indicated TDRA row index is larger than 4 (e.g. 6), UE will understand that there is only 1-TB scheduling. UE will interpretate the 8 bits as NDI for 1st TB.
· If the number of SLIVs for the indicated TDRA row index is no larger than 4 (e.g. 4), if 2-TB is enabled, UE will understand that it is 2-TB scheduling. UE will interpretate the first 4 NDI bits as NDI for 1st TB, and interpretate the last 4 NDI bits for 2nd TB.
In this way, there is no DCI payload increment for 2-TB scheduling compared to 1-TB scheduling for multi-PDSCH scheduling. We really hope companies can reconsider such limitation which tries to make full use of the newly introduced bits.

	Ericsson
	We share the same view as Qualcomm

	Intel
	We are fine with the proposal. 
It is also not clear to us why we need to such restriction on the configuration/scheduling of TDRA for multi-PDSCH scheduling. 

	Xiaomi
	We support the Proposal.
But we also kind of agree with Samsung that maximum number of PDSCH scheduled can be considered from the DCI size perspective. but anyhow we can go with the majority when the maximum number of PDSCH scheduled is discussed or not in the proposal. 

	vivo
	We share the same view as Qualcomm

	NTT DOCOMO
	Regarding Proposal #2.4b, can we modify the “enabled” into “scheduled”? It is similar to the case for CBG scheduling, e.g. CBG scheduling is enabled, but UE assumes CBG is not scheduled when the number of scheduled PDSCHs is larger than 1.
We really hope companies can have more consideration on this limitation, it allows 2-TB for multi-PDSCH scheduling and doesn’t need to introduce any DCI payload increment compared to 1-TB scheduling case.
[HIGH] Proposal #2.4b (2-TB TX):
· For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· FFS: the maximum number of PDSCHs when 2 TB is enabled scheduled


	ZTE, Sanechips2
	Based on the latest proposal discussed by email, we understand that “2 TB is enabled” implies two cases: 1) 1 TB is scheduled; 2) 2 TB is scheduled. for the case where 1 TB is schedule, we don’t think there is a need to reduce DCI overhead. While the actual need to degrade overhead is from the case where 2 TB is schedule. So we tend to directly adopt “when 2 TB is scheduled” and remove “when 2 TB is enabled”.
[HIGH] Proposal #2.4b (2-TB TX):
· For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· FFS: the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled


	Moderator
	To NTT DOCOMO,
Thanks for the prompt response. As we discussed in the summary document, Samsung’s suggestion and NTT DOCOMO’s suggestion are subtly different.
· Samsung: Restriction on the number of “configured” SLIVs in a row of TDRA table when 2-TB is configured/enabled
· NTT DOCOMO: Do not limit the number of “configured” SLIVs in a row of TDRA table when 2-TB is configured/enabled, rather 2-TB can be scheduled when up to N PDSCHs are scheduled while only single TB can be scheduled when more than N PDSCHs are scheduled.
To accommodate both of two suggestions, I propose to modify the proposal as follows.

[HIGH] Proposal #2.4b (2-TB TX):
· For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· FFS: the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled

To ZTE,
From my understanding, Samsung’s point is that if 2-TB is enabled, regardless of whether 1-TB or 2-TB is scheduled, the maximum number of configured SLIVs in a row of TDRA table is restricted to less than 8. In that sense, still “when 2 TB is enabled” is valid. Anyway, this is related to wording for FFS point, so the proposal as is should be fine.

To all,
Based on discussion through the reflector, “or when 2 TB is scheduled” is added. Please let us know if you have a strong concern to Proposal 2.4b.


	Ericsson
	Fine with Proposal #2.4b
It would be preferrable to resolve the FFS this meeting and close this topic. It is receiving too much time/attention.

	Futurewei
	Support the Proposal #2.4b. 

	Samsung
	Fine with the proposal.
Regarding for “when 2 TB is enabled or when 2 TB is scheduled”, we are fine to capture both possibilities and finalized in the next meeting. But, we cannot accept the proposal without FFS point, which is not aligned with the previous WA.

	Huawei, HiSilicon
	We are ok with proposal #2.4b, although we don’t think the FFS point is essential. 
However, we were assuming that the maximum number of scheduled PDSCHs would anyway be configurable by RRC (potentially just based on the configured TDRA table, as for NR-U). So is the proposal that the RRC parameter that configures that two codeword transmission is enabled also configures the maximum number of scheduled PDSCHs, separately from the configuration of the TDRA table?

	vivo
	Fine with the proposal.

	Nokia/NSB
	We are fine with the proposal

	ZTE, Sanechips
	We are fine with proposal #2.4b, only have concern about the wording of FFS. For us, we don't like to limit the maximum number of configured SLIVs when 1 TB is scheduled since there is no see strongly need. However, for the sake of progress, regarding the details of FFS, we can further discuss it in the next meeting.

	Apple
	Fine with the proposal. The controversial issues are in the FFS and can be addressed later.

	Moderator
	To Huawei,
To my understanding, FFS does not require any additional RRC parameter. As you stated, the same procedure is assumed as in NR-U, i.e., UE determines the maximum number of PDSCHs based on the configured TDRA table. When 2-TB is enabled by RRC parameter, UE expects that up to N (<8) SLIVs are configured in the configured TDRA table.

To all,
With that clarification, this proposal seems stable enough.

	InterDigital
	Although we don’t see the necessity of the FFS point, we are fine with the proposal #2.4b, 




SPS/CG-related issues
	Company
	Views

	[1] Huawei
	Proposal 7: If the scheduled PDSCH/PUSCH could be identified invalid between gNB and UE, HARQ process number increment is skipped. For example:
· The scheduled PxSCH resource collides with pre-configured resource like SPS or CG
If the HARQ process number for a scheduled PDSCH/PUSCH collides with the HARQ process number of pre-configured resource like SPS or CG
· HARQ process number increment continues until no such collision happens
If the scheduled PDSCH/PUSCH could not be identified valid or invalid between gNB and UE, HARQ process number increment continues. For example:
· The scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) and UE is not configured SPS or CG for those flexible symbols.
NACK corresponding to the above cases of scheduled PDSCH should be reported by the UE.

	[6] Fujitsu
	Proposal 4: For SPS activation/retransmission via DCI format 1_1, the following 2 options can be considered, and Option 1 is slightly preferred for more flexibility. 
· Option 1: If the DCI can schedule multiple PDSCHs, the SPS activation/retransmission is triggered/scheduled by the last SLIV of the row of TDRA table indicated by the DCI.
· Option 2: If the DCI can schedule multiple PDSCHs, the DCI shall indicate a row of TDRA table with a single SLIV for SPS activation/retransmission.

	[10] CATT
	Proposal 7: For special HARQ process ID that is assigned to SPS PDSCH by RRC, UE shall skip these occupied SPS HARQ process ID when the dynamic scheduling overlaps with these ID. 
Proposal 11: when the DCI format 1_1 SPS PDSCH release  or SCell dormancy indication without scheduled PDSCH, the count C-DAI/T-DAI as single PDSCH scheduling and only feedback 1 bit  HARQ-ACK, the  UE compute  PUCCH slot carrying the HARQ-ACK based  on slot position of first scheduled PDSCH.

	[11] CATT
	Observation 1: To activate a SPS PDSCH configuration by multiple PDSCHs scheduling, one TDRA (Time Domain Resource Assignments) including SLIV and K0 is needed to be selected.
Proposal 1: When one SPS configuration is activated by a DCI which schedules multiple PDSCHs:
· The first valid PDSCH scheduled is used for the SPS PDSCH
· K1 is counted from the first PDSCH slot
Proposal 2: When one SPS configuration is released by a DCI which schedules multiple PDSCHs:
· The first valid PDSCH scheduled is used for the SPS PDSCH
· K1 is counted from the first PDSCH slot
Proposal 3: More than one SPS configurations can be defined in a list by RRC. And more than one SPS configurations in one list can be activated or released by a DCI that schedules multiple PDSCHs.
Proposal 4: For some special HARQ process ID（e.g. ID assigned to SPS PDSCH by RRC）, UE shall skip occupied HARQ process ID of SPS when the dynamic scheduling overlaps with these process ID.

	[16] Samsung
	Observation 5: SPS PDSCH reception has large scheduling restriction on multi-PDSCH scheduling.
Proposal 11: UE is not expected to receive a SPS PDSCH if the SPS PDSCH is configured to be received between a PDCCH with a DCI scheduling multiple PDSCHs and the last PDSCH scheduled by the DCI.
Proposal 12: If a CG PUSCH is configured to be transmitted between the first scheduled PUSCH and the last scheduled PUSCH by a single DCI scheduling multiple PUSCHs, HARQ process number increment is skipped for the HARQ ID used for the CG PUSCH when determining the HARQ ID of the multiple scheduled PUSCHs.
Proposal 14: For a DCI capable of scheduling multi-PDSCH/PUSCHs, gNB can only indicate a row with single SLIV for SPS PDSCH/CG PUSCH activation.

	[18] Intel
	Proposal 5
· A HARQ process number configured for SPS PDSCH/CG PUSCH can be allocated to a PDSCH/PUSCH of multi-PDSCH/PUSCH scheduling, as long as the timeline is met.

	[23] LG Electronics
	Proposal #8: Discuss whether/how to handle the case where a DCI that can schedule multiple PDSCHs (or PUSCHs) (de)activates SPS PDSCH (or CG PUSCH) and indicates a row index of the TDRA table associated with multiple SLIVs.

	[24] Apple
	Proposal 10: For Rel-17 multi-PUSCH transmission
· The maximum number of PUSCHs that can be scheduled for 120 kHz and 480 kHz SCS can be further restricted based on UE capabilities. 
· For 480 kHz and 960 kHz SCS, no  support for CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· The FDRA size should be optimized to reduce the FDRA overhead. 
· Support inter-slot frequency hopping and NOT intra-slot frequency hopping for 480 kHz and 960 kHz
· Define UE behaviour in a scenario where a CG resource lies between the resources of the first and last PUSCH transmission
· Modify the HPN of the DG PUSCH transmissions to account for the HPN of the CG PUSCH in the case that it is transmitted

Proposal 11: For multi-PUSCH scheduling with a single DCI the following fields are signaled: 
· Per DCI: FDRA, HARQ_process_number (with adjustment based on CG HPN)



Issue 2.5-1) How to handle HARQ process number when it collides with that assigned for SPS or CG:

Company views on how to handle HARQ process number when it collides with that assigned for SPS or CG:
· Option 1-1: Skip HARQ process number(s) pre-configured for SPS or CG when HARQ process numbers for PDSCHs (or PUSCHs) scheduled by a single DCI collide with HARQ process number(s) configured for SPS PDSCH (or CG PUSCH).
· Supported by Huawei, CATT
· Option 1-2: Skip HARQ process number(s) pre-configured for SPS or CG when any of scheduled PDSCHs (or PUSCHs) is overlapped with an SPS PDSCH (or CG PUSCH), and when HARQ process numbers for PDSCHs (or PUSCHs) scheduled by a single DCI collide with HARQ process number(s) configured for the SPS PDSCH (or CG PUSCH).
· Supported by Samsung, Apple?
· Option 2: HARQ process number configured for SPS PDSCH (or CG PUSCH) can be allocated to a PDSCH (or PUSCH) of multi-PDSCH (or multi-PUSCH) scheduling, as long as the timeline (PUSCH cancellation time) is met.
· Supported by Intel

[Moderator’s note to Issue 2.5-1] Given a small number of inputs, it is encouraged for companies to provide views on the above options, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	We would prefer Option 1-2 as it also covers the case when there is an overlap between the SPS PDSCH and multi-scheduled PDSCH (similarly for PUSCH)

	Qualcomm
	We do not think that we need to change the legacy behavior, so we prefer Option 2 as it is aligned with the legacy case of single PDSCH scheduling but we do not think that introducing new rule is needed. 

	Intel
	It is better to clarify the definition of HPN collision between SPS/CG and DG, before discuss the detailed solution. 
In our understanding, In Rel-15/16, a HPN pre-configured for SPS/CG can be dynamically shared with a DG PDSCH/PUSCH, as long as the overridden timeline is met, and OOO is not violated. It is up to gNB to ensure a proper scheduling. 
For example, for SPS and DG PDSCH, as long as the following condition is met, then, the HPN pre-configured for SPS can be dynamically shared with a DG PDSCH, i.e., we assume HPN is not collided in such case.  
(1)  A second PDSCH for a given HARQ process starts after the end of the expected transmission of HARQ-ACK for a first PDSCH with that HARQ process. 
(2) The DCI for DG PDSCH comes at least 14 symbols before the earliest starting symbol of SPS PDSCH. 
We think the same condition can be applied to multi-PDSCH/PUSCH by a proper gNB scheduling. So, we don’t think special handling is needed, i.e., option 1-1 or option 1-2 is not needed. 

	Samsung
	We prefer Option 1-2 to avoid unnecessary overriding of HPNs at least for CG HPNs. 
For DL, in addition to same HARQ process ID collision, there is OOO restriction as discussed in section 2.6, a unified solution could be not receiving SPS PDSCH for both issues.

	Xiaomi
	Agree with Qualcomm 

	vivo
	Agree with Qualcomm and Intel that legacy behavior is enough, i.e. Option 2 is preferred.

	Panasonic 
	We support Option 2 because its simplicity.

	OPPO
	We share similar view as Qualcomm and Intel. This may not be an issue and legacy rule can be followed.

	Nokia/NSB
	We support Option 1-1. What would be the practical scenarios behind Option 1-2

	Apple
	We support Option 1-2. On the issue of why it is needed (1) In Rel-16, there are up to 12 UL CGs per BWP with corresponding HPNs (2) Option 1-2 avoids the need to override the HPNs for the 12 CGs especially in the case that the HPNs are not consecutive #s.

	DOCOMO
	Option 2. We share similar view as Qualcomm and Intel that Rel-15/16 rule for single PDSCH/PUSCH scheduling can be reused.

	WILUS
	We share similar view as Qualcomm and Intel which follows legacy rule.

	ZTE, Sanechips
	We share similar views with Qualcomm and Intel and there is no see a need to introduce some special method to handle with collision issue. So we tend to support Option 2.

	Huawei, HiSilicon
	If option 2 is already the legacy behavior then it can be a solution also in case of multi-slot PDSCH/PUSCH scheduling.

	Moderator
	Summary on companies’ view:
· Option 1-1 (skipping HPN assigned for SPS or CG)
· Supported by Nokia
· Option 1-2 (skipping HPN assigned for overlapped SPS or CG)
· Supported by Lenovo, Samsung, Apple
· Option 2 (no special handling of HPN collision)
· Supported by Qualcomm, Intel, Xiaomi, vivo, Panasonic, OPPO, NTT DOCOMO, WILUS, ZTE, Huawei, Futurewei

To Nokia, Lenovo, Samsung, and Apple,
Majority companies support Option 2. So, could we adopt option 2? If option 2 is not acceptable, please share the reason.


	Ericsson
	We support Option 2

But we have one question for clarification regarding the wording "… as long as the timeline (PUSCH cancellation time) is met". Why is only PUSCH cancellation time mentioned? There are timeline rules regarding PDSCH as well. According to the current spec, if the PDCCH that schedules the PDSCH ends at least 14 symbols before the SPS PDSCH, the UE should drop the SPS PDSCH and decode the dynamic PDSCH.

	Apple
	We can accept Option 2 for the sake of progress. 

	vivo
	We support Option 2

	Intel 
	To Ericsson, sorry for the confusion. Yes, SPS PDSCH overridden timeline should also be met as we explained (2) above. 
In short, all existing timelines can be reused for multi-PDSCH/PUSCH scheduling. If the timeline is met, HPN can be dynamically shared by DG and CG/SPS. To avoid confusion, we suggest to modify option 2 as below. 

Option 2: HARQ process number configured for SPS PDSCH (or CG PUSCH) can be allocated to a PDSCH (or PUSCH) of multi-PDSCH (or multi-PUSCH) scheduling, as long as the timeline (PUSCH cancellation time) is met.

	Samsung2
	It seems companies have different interpretations on “collides”, does it only refer to overlapping? Or it also includes non-overlapping collision case as we discussed the non-overlapping case in our contribution?

As shown in the figure below, CG PUSCH and the 3rd scheduled have the same HPN, CG PUSCH does not overlap with DG PUSCH. When UE transmits the 3rd PUSCH scheduled by the DCI, the HARQ-ACK buffer of HPN #2 will be cleared. If gNB does not correctly decode the CG PUSCH, HARQ retransmission cannot apply. The UL data can only be retransmitted in RLC layer. This case should be clearly avoided.  

If the case is avoided by gNB implementation, it will have significant restriction on scheduling considering we support multiple CG PUSCH configurations and the periodicity can be small.

We think the HARQ ID of CG PUSCH should be skipped in this case.
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	Huawei, HiSilicon
	Thanks for the moderator’s response. Does option 1 require further agreement on a method for the network to indicate which SLIV is associated with the SPS activation? If so, could it be captured as an FFS point to option 1?

	ZTE, Sanechips2
	We support Option2.

	Moderator
	Summary on companies’ view:
· Option 1-1 (skipping HPN assigned for SPS or CG)
· Supported by Nokia
· Option 1-2 (skipping HPN assigned for overlapped SPS or CG)
· Supported by Lenovo, Samsung, Apple
· Option 2 (no special handling of HPN collision)
· Supported by Qualcomm, Intel, Xiaomi, vivo, Panasonic, OPPO, NTT DOCOMO, WILUS, ZTE, Huawei, Futurewei, Ericsson, Apple, ZTE

To Apple,
Thank you for the willingness to compromise.

To Samsung,
I think that gNB can avoid HPN collision case even in that figure by scheduling PUSCH on the slot pre-configured for CG PUSCH, or by scheduling PUSCHs with other HPNs than the one pre-configured for CG PUSCH.

To Nokia, Lenovo, and Samsung,
Considering majority view on Option 2, could you consider the compromise to Option 2?




Proposed conclusion #2.5-1 (SPS/CG HPN):
· HARQ process number configured for SPS PDSCH (or CG PUSCH) can be allocated to a PDSCH (or PUSCH) of multi-PDSCH (or multi-PUSCH) scheduling, as long as the timeline condition defined in Rel-15/16 is met.

Companies are encouraged to provide views on Proposed conclusion #2.5-1.
	Company
	Views

	Ericsson
	Support Conclusion #2.5-1

	OPPO
	Support Conclusion #2.5-1

	Futurewei 
	We support Conclusion #2.5-1. 

	DOCOMO
	Support Conclusion #2.5-1

	Intel
	We are fine with the proposal. 

	Samsung
	Not support.
Regarding avoiding the issue by gNB implementation, we think it is too restrictive considering multiple CG PUSCH configurations. Since the issue was first brought up in this meeting, we suggest to postpone the discussion to the next meeting and leave some time to companies to further consider it.

	Huawei, HiSilicon
	OK with Conclusion #2.5-1

	vivo
	We support Conclusion #2.5-1

	Qualcomm
	We are okay with the conclusion 

	Nokia/NSB
	We are fine with the proposal

	ZTE, Sanechips
	We support conclusion#2.5-1

	Moderator
	· Supported by Ericsson, OPPO, Futurewei, NTT DOCOMO, Intel, Huawei, vivo, Qualcomm, Nokia, ZTE
· Defer the decision to the next meeting: Samsung

To Samsung,
Considering the majority view supporting this proposal, can we try to agree on it? If not, we can discuss in the next meeting.


	Apple
	· We have ageed to compromise.  However, for clarification, for PDSCH, there is a “separation” timeline and for PUSCH there is a “cancellation” timeline. We would appreciate it if someone could point out references to the “Rel 15/Rel 16” timelines that the proposal is subject to similar to what was done in Issue 2.6-1.

	Moderator
	To Apple,
Here are some references for Rel-15/16 timelines.

For PDSCH,
	TS 38.214
5.1 UE procedure for receiving the physical downlink shared channel

……………………………………..<omitted>………………………………………

The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH.




For PUSCH,
	TS 38.214
6.1 UE procedure for transmitting the physical uplink shared channel

……………………………………..<omitted>………………………………………

A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.



Please correct me if I’m mistaken.

	Samsung
	Regarding option 1-1/1-2/2, we suggest to discuss it in the next meeting.




Issue 2.5-2) (De)activation of SPS (or CG) by using multi-PDSCH (or multi-PUCH) scheduling DCI:

Company views on the issue for (de)activation of SPS (or CG) by using multi-PDSCH (or multi-PUCH) scheduling DCI:
· Option 1: Allow only single SLIV-based (de)activation
· Supported by Fujitsu, Samsung
· Option 2: Based on the last (valid) SLIV
· Supported by Fujitsu
· Option 3: Based on the first (valid) SLIV
· Supported by CATT

[Moderator’s note to Issue 2.5-2] Given a small number of inputs, it is encouraged for companies to provide views on the above options, if any.
	Company
	Views

	Qualcomm 
	We support option 3 as it provides more flexibility and easier to implement. 

	Intel
	It seems out of the scope for above 52.6GHz. 
It is sufficient to support activation/deactivation of SPS/CG by single PDSCH/PUSCH scheduling as it is. 

	Samsung
	We support option 1. No enhancement is needed and follow Rel-16 CG activation/deactivation rule.

	Xiaomi
	Agree with Intel

	vivo
	We support option 3 with more flexibility. If multi-PDSCH/PUSCH TDRA table is configured, there is no entry with single SLIV, how to activate/deactivate CG/SPS? A clarification question to Intel: single PDSCH/PUSCH scheduling means option 1 or configured with TDRA table where all entries are single SLIV?

	OPPO
	Agree with Intel. (De)activation of SPS (or CG) can be supported by single PDSCH/PUSCH scheduling when multi-PDSCH/PUSCH is configured. 

	Fujitsu
	We do not think it is out of scope. In the legacy, it is supported to activate SPS by DCI format 1_1. Now for above 52.6GHz, DCI format 1-1 may be configured with multi-PDSCH scheduling. We should at least discuss whether to support SPS activation by DCI format 1_1 when it is configured with multi-PDSCH scheduling.

Regarding the options, our 1st preference is Option 2 for more flexibility compared with Option 1.  
For Option 3, we have concerns regarding its impacts on Type-1 HARQ-ACK codebook generation. The agreed method of Type-1 HARQ-ACK codebook generation seems not applicable if Option 3 is supported. That is, further enhancement is needed. Hopefully, we can hear companies views on that.

	DOCOMO
	Similar view as Intel. This issue can be deprioritized than other essential issues.

	ZTE, Sanechips
	We share similar view of Samsung and support option 1.

	Huawei, HiSilicon
	For activation, if it is allowed to activate SPS while signaling a row of the TRDA table with multiple SLIVs, then it should be specified which SLIV is associated with the SPS activation.

Deactivation is indicated by FDRA and some other fields, so we don’t see the relation with the TDRA field and the SLIVs.

	Moderator
	Summary on companies’ view:
· Option 1 (Allow only single SLIV-based (de)activation)
· Supported by Samsung, Intel, Xiaomi, OPPO, ZTE
· Option 2 (Based on the last (valid) SLIV)
· Supported by Fujitsu
· Option 3 (Based on the first (valid) SLIV)
· Supported by Qualcomm, vivo

It seems that more discussion is needed to draw a conclusion. It would be good if proponents of Option 3 can respond to Fujitsu’s question. Regarding the question from Huawei, my understanding is that SLIV may be needed to determine HARQ-ACK timing or bit location corresponding to SPS release.


	Futurewei
	Suggest to de-prioritize this issue in this meeting considering other essential issues to solved. 

	Ericsson
	We support Option 1. It is the natural/obvious/simplest solution, and has the least spec impact.

	vivo
	I don’t understand the concern on Type 1 HARQ ACK codebook generation for option 3. As agreed, Type 1 HARQ codebook will involve any SLIV in the TDRA table. We see no issues if using first SLIV to determine Type 1 HARQ ACK codebook.

	Fujitsu
	Thanks for the response from vivo. 
Let us further clarify our consideration a bit. 
Situation 1: As agreed, for s DCI scheduling multiple PDSCHs, the K1 indicated by the DCI (or provided by RRC signaling) indicates the slot offset between the last PDSCH scheduled by the DCI (i.e. the last configured SLIV as clarified in Issue 3.1-2) and slot carrying the corresponding HARQ-ACK information. 
Situation 2: In Rel15/16, TS38.213 specifies that “For a SPS PDSCH reception ending in slot [image: ], the UE transmits the PUCCH in slot  where  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception.” 
Considering the situations above, if we intended to support SPS activation by a DCI indicating a row with multiple SLIVs, it should be straightforward to use the last configured SLIV (Option 2) for no further spec. impact. 
If use the first configured/valid SLIV (Option 3), it will require additional standardization effort. For example, if the definition of k1 in the DCI is same as in Situation 1, the spec. above needs to be revised. if the definition if same as in Situation 2, it would be questionable how/where to put the HARQ-ACK information for SPS PDSCH in Type-1 HARQ-ACK codebook.

As a summary, we believe Option 2 with can achieve a well trade-off between flexibility and standardization effort and would like to suggest the following modification. 
Option 2: Based on the last (valid) configured SLIV

	Samsung
	Deprioritize this issue in this meeting. For option 2, we have concerns on latency of the last SLIV. Also, for CG PUSCH, use of the last SLIV does not make sense. 

	Qualcomm
	We do not see a need of changing the codebook generation with Option 3 as long as k1 is still indicated by the last SLIV. 

	Apple
	We support Option 1

	vivo
	Thanks for Fujitsu’s further clarification. Agree with Qualcomm, there is no need of changing the codebook generation for Option 3 since K1 is still indicated by the last SLIV of indicated entry.

	Moderator
	Summary on companies’ view:
· Option 1 (Allow only single SLIV-based (de)activation)
· Supported by Samsung, Intel, Xiaomi, OPPO, ZTE, Ericsson, Apple
· Option 2 (Based on the last (valid) SLIV)
· Supported by Fujitsu
· Option 3 (Based on the first (valid) SLIV)
· Supported by Qualcomm, vivo
· Deprioritize it in this meeting
· Futurewei, Samsung

It is suggested to deprioritize this issue but we can further discuss about this issue in the next meeting.

	DOCOMO
	We suggest to deprioritize the issue.




Out-of-order handling
	Company
	Views

	[8] NEC
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Figure 2.
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Figure 3.

Proposal 1: For a UE can be scheduled with more than one PDSCH/PUSCH in a slot by multiple DCIs, the in-order scheduling need to be clarified.

	[10] CATT
	

Figure 3: the scenarios on out of order scheduling for multiple PDSCHs

Proposal 9: For scheduling multiple PDSCHs, out of order scheduling is not supported.

	[16] Samsung
	Observation 5: SPS PDSCH reception has large scheduling restriction on multi-PDSCH scheduling.
Proposal 11: UE is not expected to receive a SPS PDSCH if the SPS PDSCH is configured to be received between a PDCCH with a DCI scheduling multiple PDSCHs and the last PDSCH scheduled by the DCI.

[image: ]

	[17] MediaTek
	Proposal 9: For multi-PDSCH/PUSCH scheduling, UE doesn’t expect any of the scheduled PDSCHs and the scheduling DCI lead to out-of-order scheduling.
Proposal 10: For multi-PDSCH scheduling, UE doesn’t expect any of the scheduled PDSCHs and the resource for the HARQ-ACK transmission lead to out-of-order scheduling.

	[18] Intel
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Figure 2. Relative timing between two PDCCHs and the scheduled PDSCHs

Proposal 8
For the relative timing among two PDCCHs and the scheduled PDSCHs/PUSCHs, referring to Figure 2,
· Case A/C are valid; 
· Case B/D/E are invalid.



Issue 2.6-1) DCI-to-data out-of-order issue:

	TS 38.214

For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i.
…

For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i.



Company views on DCI-to-data out-of-order issue:
· For multi-PDSCH/PUSCH scheduling, UE doesn’t expect any of the scheduled PDSCHs and the scheduling DCI lead to out-of-order scheduling.
· Supported by NEC?, CATT, MediaTek, Intel

[Moderator’s note to Issue 2.6-1] Given a small number of inputs, it is encouraged for companies to provide views on the above proposal, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	We support the proposal. Out-of-order scheduling should not be introduced for multi-PDSCH/PUSCH scheduling, as in Rel-15/16

	Qualcomm
	We share the same view with Intel, MediaTek, CATT

	Intel
	Since the existing spec on OOO handling may not be applicable to multi-PDSCH/PUSCH scheduling, we prefer to clarify the behavior with examples as shown above (e.g. the 5 case A to E as shown above and also in our contribution [18]) first. 

	Samsung
	We support the proposal. 

	Xiaomi
	Support the proposal. 
Out of order issue has be extensively discussed in R16 URLLC and with no consensus. We don’t think we will make any progress here within two meetings, so just keep it as it is.

	Vivo
	We share the same view as other companies that out-of-order scheduling should not be introduced. Besides, it can be clarified whether invalid PDSCH(s)/PUSCH(s) should be considered or not for determining out-of-order scheduling. 

	OPPO
	The OOO behavior for multi-PDSCH/PUSCH scheduling should be clarified in the spec. How to define the corresponding OOO behavior can be further discussed.

	Apple
	We support the proposal

	DOCOMO
	We share similar view as Intel’s analysis, based on OoO description is Rel-15/16. It is clear enough based on Rel-15/16 rule and we don’t think additional specification impact is needed.

	NEC
	We agree with Intel that the behavior shown in the figures above need to be clarified, which are valid and which are invalid?   

	ZTE, Sanechips
	We support the FL proposal.

	Huawei, HiSilicon
	We support the proposal.

	Moderator
	It seems that most companies generally agree that for multi-PDSCH/PUSCH scheduling, UE doesn’t expect “any” of the scheduled PDSCHs and the scheduling DCI lead to out-of-order scheduling.

Would the following be acceptable as a conclusion?

Proposed conclusion:
For multi-PDSCH/PUSCH scheduling, UE doesn’t expect any of the scheduled PDSCHs and the scheduling DCI lead to out-of-order scheduling.


	Qualcomm
	We support the proposed conclusion

	Futurewei
	Support the Proposal conclusion.  

	Ericsson
	We think there is a need for clarification. There are two cases to consider:
· Case 1: Two multi-PDSCHs schedulings
· Case 2: One multi-PDSCH scheduling and one single-PDSCH scheduling

If the intention of the conclusion is to cover Case 1 only, then we agree, but it would need to be clarified.

Regarding Case 2, we think that if a multi-PDSCH scheduling has a gap (see example below), then it can be beneficial to allow a single-PDSCH scheduling in that gap, e.g., a DCI can be detected in a CSS scheduling a single PDSCH (for SI messages, RAR for gNB triggered RA, etc.)




	Lenovo, Motorola Mobility
	Support the proposed conclusion

	Apple
	We support the conclusion. 

	OPPO
	We support the conclusion.

	Samsung2
	Support

	Huawei, HiSilicon
	We as ok agreeing with the conclusion for Ericsson’s case 1 for the time-being, and leave the further discussion on case 2 for the next meeting.

	ZTE, Sanechips2
	We support the proposed conclusion.

	Intel
	We in principle support that OOO is not allowed. On the other hand, we prefer to discuss more aspects introduced by multi-PDSCH/PUSCH scheduling which may impact the definition of OOO. Just redraw case B/D from our early example. With the current FL proposal, Case D is OOO, however case B is not, since the two DCIs ends in same timing. On the other hand, what is the real difference for multi-PDSCH reception at UE side? 
Therefore, our preference is to have common handling for Case B & D. It seems there is preference to disallow Case D. in this case, case B should be invalid too. 

 

	vivo
	We support the conclusion and OK to discuss Case B as Intel mentioned.

	Moderator
	All companies seem to be OK with the proposed conclusion in general. At the same time, two addition issues were brought up: One is pointed out by Ericsson (Case 2) and the other is pointed out by Intel (Case DB). With that, we can further discuss whether those two cases can be exceptional or not.



Proposal #2.6-1 (OOO for data):
· For two multi-PDSCH (or multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI lead to out-of-order scheduling.
· FFS for one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI
· FFS for the case where two DCIs end in the same symbol but scheduled PDSCHs (or PUSCHs) are interlaced

Companies are encouraged to provide views on Proposal #2.6-1.
	Company
	Views

	Moderator
	Please note that the first FFS corresponds to Case 2 from Ericsson and the second FFS corresponds to Case D B from Intel.

	Lenovo, Motorola Mobility
	We don’t agree to add the first FFS and don’t see the need to introduce OOO scheduling. 
Regarding the second FFS which is related to case B from Intel where the two DCIs end in the same symbol, but scheduled PDSCHs (or PUSCHs) are interlaced in time, our thinking is that UE should not expect this.   

	Ericsson
	Support Proposal #2.6-1 in principle, but we think some editorial updates are needed for clarity
Proposal #2.6-1 (OOO for data):
· For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS for one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI
· FFS for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but scheduled PDSCHs (or PUSCHs) are interlaced


	OPPO
	We prefer to discuss case (B) and case (D) proposed by Intel together, as we do not understand why these two cases are separated.


Proposal #2.6-1 (OOO for data):
· For two multi-PDSCH (or multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI lead to out-of-order scheduling.
· FFS for one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI
· FFS for the case where two DCIs end in the same symbol but scheduled PDSCHs (or PUSCHs) are interlaced

	DOCOMO
	In principle, we don’t want to introduce any additional specification impact on existing OoO rule. 
We support not to introduce OoO for either two multi-PDSCH scheduling DCI, or for one multi-PDSCH scheduling and one single-PDSCH scheduling DCI. Therefore, we don’t think the first FFS needs more discussion.
For the second FFS, we don’t support the case according to current OoO rule. 

	Moderator
	To Ericsson,
Thanks for the suggestion, which is reflected now.

To OPPO,
From my understanding Case (D) is already OOO based on the main bullet, since DCI1-to-1-TB2 and DCI2-to-2-TB0 lead to out-of-order scheduling. That’s why we will handle Case (B) separately.

To NTT DOCOMO,
Is it the correct understanding that Case (B) in the second FFS is allowed according to current OOO scheduling rule?
[DOCOMO] Sorry I thought the case for second FFS is Case D by mistake. Case D is error case according to current OoO rule. For case B of the second FFS, it is allowed case with current OoO rule. And we are fine to define it as error case of OoO scheduling. Updated our input accordingly. Thank you very much!

	Intel
	We are supportive to the updated proposal. 
Just minor clarification, the second FFS in the proposal should correspond to Case B in our figure. Anyway, the clarification doesn’t impact the updated proposal.   

	Samsung
	We are fine with the proposal. 

	Huawei, HiSilicon
	We are ok with proposal #2.6-1 in principle with Ericsson’s clarifications.
Perhaps the FFS points should be formulated as FFS whether to allow OOO scheduling for the following two cases. The default should be that no OOO scheduling is allowed, unless there is consensus to allow it based on further discussions.

	Qualcomm 
	We are okay with the proposal and deciding on the FFS in the next meeting 

	Nokia/NSB
	We are fine with the proposal

	ZTE, Sanechips
	Except existing OOO rule, we tend not tot support introducing additional specification impact to handle with the issue from the first FFS.
For the second FFS, we are open to discuss it, but still slightly prefer that case B is not introduced.

	Ericsson
	@Moderator:
Still fine with the proposal, but I don't think the wording updates we suggested were captured in Proposal #2.6-1 above.
Proposal #2.6-1 (OOO for data):
· For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS for one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI
· FFS for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but scheduled PDSCHs (or PUSCHs) are interlaced




Proposal #2.6-1a (OOO for data):
· For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS whether to allow OOO scheduling for the following two cases:
· for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI
· FFS for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but scheduled PDSCHs (or PUSCHs) are interlaced

Companies are encouraged to provide views on Proposal #2.6-1a.
	Company
	Views

	Moderator
	Suggested changes from Ericsson and Huawei are reflected. Please comment if you have a strong concern to this proposal.

	DOCOMO
	Fine with Proposal #2.6-1a.

	Samsung
	Fine with the proposal

	OPPO
	To Moderator,
Thanks for explanation. We are fine with the proposal #2.6-1a.

	Lenovo, Motorola Mobility
	Fine with the proposal

	ZTE, Sanechips
	We can live with this proposal and further discuss FFS in the next meeting.

	Nokia/NSB
	We are fine with the proposal. 

	Futurewei
	We are ok with the proposal. 

	MediaTek
	We can accept the proposal. Although we prefer not to include the first FFS, we can accept it for the sake of progress. Just for clarification question: single-PDSCH scheduling DCI includes 1.multi-PDSCH scheduling but only one PDSCH is scheduled in the DCI and 2. Rel-15/16 single PDSCH scheduling DCI? If it includes the case of multi-PDSCH scheduling but only one PDSCH is scheduled, it’s not clear to us that why this case is separated as an FFS?
 

	Qualcomm
	Generally, we are okay with the proposal and deciding on the FFSs in the next meeting. For the second bullet in the FFS, we think that some rewording can make it more clear by relating it to the span of allocations scheduled by same DCI and hence it will be easier to define the rule in the specs, e.g., 
“Allowing two multi-PDSCH (or multi-PUSCH) scheduling DCIs to have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV”



Proposal #2.6-1b (OOO for data):
· For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS whether to allow OOO scheduling for the following two cases:
· for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, where multi-PDSCH (or multi-PUSCH) scheduling DCI schedules more than one PDSCH (or PUSCH)
· for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIVscheduled PDSCHs (or PUSCHs) are interlaced


Issue 2.6-2) PDSCH-to-HARQ-ACK out-of-order issue:

	TS 38.214

In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.



Company views on DCI-to-data out-of-order issue:
· UE is not expected to receive a SPS PDSCH if the SPS PDSCH is configured to be received between a PDCCH with a DCI scheduling multiple PDSCHs and the last PDSCH scheduled by the DCI.
· Supported by Samsung
· For multi-PDSCH scheduling, UE doesn’t expect any of the scheduled PDSCHs and the resource for the HARQ-ACK transmission lead to out-of-order scheduling.
· Supported by MediaTek

[Moderator’s note to Issue 2.6-2] Given a small number of inputs, it is encouraged for companies to provide views on the above proposals, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	It is not clear to us on if and why we need to restrict receiving SPS PDSCH in slots between the multi-PDSCH scheduling.

	Qualcomm
	We agree with Samsung, and MediaTek, there is no need to allow such behavior 

	Intel
	PDSCH-to-HARQ-ACK OOO should be defined based on the last PDSCH of the multiple scheduled PDSCHs and the associated PUCCH. This applies to multiple PDSCHs by single DCI vs multiple PDSCHs by single DCI, and multiple PDSCHs by single DCI vs single PDSCH by single DCI. 

	Samsung
	We support two PDSCH-to-HARQ-ACK out-of-order issues.

	Xiaomi
	Keep the legacy behavior, and not allow OOO behavior.
Out of order issue has be extensively discussed in R16 URLLC and with no consensus. We don’t think we will make any progress here within two meetings, so just keep it as it is.

	Vivo
	In our understanding, each scheduled PDSCH and the corresponding HARQ-ACK transmission should not lead to out-of-order scheduling, irrespective of whether it is scheduled by multi-PDSCH scheduling or single PDSCH scheduling.

	OPPO
	The OOO behavior for PDSCH-to-HARQ-ACK feedback in multi-PDSCH/PUSCH scheduling case should be clarified in the spec. How to define the corresponding OOO behavior can be further discussed.

	Fujitsu
	We are also a little bit confused about the restriction on SPS PDSCH reception. We understand the motivation is to avoid PDSCH-to-HARQ-ACK out-of-order issue. However, based on the proposal above, it seems that the SPS PDSCH will not be received even for the cases as shown in the figure below. Is that the intention? 

Case 1:


Case 2:



	DOCOMO
	We support PDSCH-to-HARQ-ACK OoO is not expected for multi-PDSCH scheduling, based on current OoO description in Rel-15/16. It is clear enough based on Rel-15/16 rule and we don’t think additional specification impact is needed.
But we can’t understand the relationship between SPS reception and the discussed OoO issue. So we don’t support the limitation proposed by Samsung.

	NEC
	We support to clarify the OOO behavior for PDSCH-to-HARQ-ACK feedback in multi-PDSCH/PUSCH scheduling case

	ZTE, Sanechips
	We support the above these two bullet, such situations should be avoided to occur.

	Huawei, HiSilicon
	We support the second proposal, but it is unclear why a restriction is proposed for the first proposal.

	Moderator
	It seems that most companies are OK with the second proposal. From my understanding, the second proposal implies that Case 1 in Fujitsu’s figure is not OOO but Case 2 is OOO. But I’m not convinced whether all of us are in the same page. Further discussion is needed.

	Futurewei
	Support the second proposal and agree with Moderator’s understanding. 

	Ericsson
	Similar to Issue #2.6-1 we think there is a need for clarification. 

There are two cases to consider:
· Case 1: Two multi-PDSCHs schedulings
· Case 2: One multi-PDSCH scheduling and one single-PDSCH scheduling

If the intention of the conclusion is to cover Case 1 only, then we agree, but it would need to be clarified.

Regarding Case 2, we think that if a multi-PDSCH scheduling has a gap (see example below), then it can be beneficial to allow a single-PDSCH scheduling in that gap, e.g., a DCI can be detected in a CSS scheduling a single PDSCH (for SI messages, RAR for gNB triggered RA, etc.) and allow the HARQ-ACK feedback to be earlier than for the multi-PDSCH scheduling otherwise the HARQ feedback latency could be too long for the single PDSCH.




	Apple
	We agree with the moderator’s understanding of the two cases i.e. case 1 is not OOO as its HARQ ACK is not transmitted before slot j, while case 2 is OOO. (1) We support the limitation proposed by MTK. (2) We are not against the limitation proposed by Samsung. 

	Fujitsu
	Thanks moderator and companies for sharing the understanding on the two cases. Assuming that is the common understanding, we prefer not to drop SPS reception in case 1. And we are fine with the second proposal.

	Samsung2
	Regarding the cases brought up by Fujitsu, for Case 1 there is no OOO issue, there is OOO issue for Case 2. We can further limit the proposal only for Case 2.
Updated proposal
· UE is not expected to receive a SPS PDSCH if the SPS PDSCH is configured to be received between a PDCCH with a DCI scheduling multiple PDSCHs and the last PDSCH scheduled by the DCI where the HARQ-ACK of SPS PDSCH and the HARQ-ACK PDSCHs scheduled by the DCI would be transmitted in different slots.
The second proposal is the default behavior, OOO should not be allowed but we need to discuss the scheduling restriction of the OOO issue. We suggest to focus on the first proposal.

@ Lenovo, Motorola Mobility, Docomo, Huawei, could you please check Case 2, with OOO restriction, it will have scheduling restriction for scheduling.

	Huawei, HiSilicon
	We as ok agreeing with the conclusion for Ericsson’s case 1 for the time-being, and leave the further discussion on case 2 for the next meeting.

	ZTE, Sanechips2
	We also think that Case 1 is not OOO issue, while Case 2 belongs to OOO issue. Updated proposal from Samsung can be considered, specific wording can be further polished.

	Intel 
	We also think Fujitsu case 2 is OOO and should be excluded. 
But, we don’t think we need a separate description for SPS case. As in Rel-15/16 (FL also copied the spec at the beginning of issue 2.6-2), the OOO description does not differentiate whether the PDSCH is scheduled by DCI or not.  
Regarding Ericsson Case 2: One multi-PDSCH scheduling and one single-PDSCH scheduling, it is better Ericsson can clarify if the single-PDSCH scheduling is for unicast or broadcast? If it is broadcast, it is no problem to support it, as there is no PUCCH. If it is unicast, we need to discuss two issues
· Whether the single-PDSCH can be scheduled or not? It may be OOO for PDCCH-PDSCH timing
· Whether it is OOO for PDSCH-to-HARQ-ACK?

	Vivo
	We support the proposal 2. Regarding proposal 1, we agree Samsung’s view on the OOO evaluation on SPS PDSCH. Could proposal 1 be merged into proposal 2 by adding SPS as below:
For multi-PDSCH scheduling, UE doesn’t expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission lead to out-of-order scheduling.

	Moderator
	It is observed that no company has a concern on the second proposal. So, it is suggested to focus on the second proposal.




Proposal #2.6-2 (OOO for HARQ):
· For multi-PDSCH scheduling, UE does not expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission lead to out-of-order scheduling.
· FFS for a PDSCH scheduled by multi-PDSCH scheduling DCI and other PDSCH scheduled by single-PDSCH scheduling DCI

Companies are encouraged to provide views on Proposal #2.6-2.
	Company
	Views

	Moderator
	Please note that the FFS corresponds to Case 2 from Ericsson.

	Lenovo, Motorola Mobility
	We are fine with the proposal without the FFS. Same comment as for the FFS in proposal# 2.6-1

	Ericsson
	Suppport Proposal #2.6-2.
Fine that we have an FFS on the Case 2 that we described (assuming unicast PDSCH)  

	DOCOMO
	We share Lenovo’s view that we support the proposal without FFS.

	Intel
	We are supportive to the FL proposal. 

	Samsung
	Not support for SPS case.
We think SPS PDSCH bring large restriction on multiple PDSCHs scheduling with the proposal and further discussion is necessary. We suggest to postpone the discussion to the next meeting.

	Huawei, HiSilicon
	We are ok with proposal #2.6-1 in principle with Ericsson’s clarifications.
Perhaps the FFS point should be formulated as FFS whether to allow OOO scheduling for that cases. The default should be that no OOO scheduling is allowed, unless there is consensus to allow it based on further discussions.

	Vivo
	We support the proposal

	Qualcomm 
	We are okay with the proposal and deciding on the FFS in the next meeting 

	Nokia/NSB
	We are fine with the proposal

	ZTE, Sanechips
	We share similar view with Lenovo and DOCOMO that we support the proposal without FFS.

	Ericsson
	It seems that the word “unicast” disappeared from Proposal #2.6-2

	InterDigital
	We are fine with the proposal # 2.6-2 and share the view of Huawei on the FFS point



Proposal #2.6-2a (OOO for HARQ):
· For multi-PDSCH scheduling, UE does not expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission to lead to out-of-order scheduling.
· FFS whether to allow OOO scheduling for a PDSCH scheduled by multi-PDSCH scheduling DCI and other unicast PDSCH scheduled by single-PDSCH scheduling DCI

Companies are encouraged to provide views on Proposal #2.6-2a.
	Company
	Views

	Moderator
	Suggested changes from Ericsson and Huawei are reflected.

To Samsung,
Given the majority view, could you accept the Proposal #2.6-2a? Otherwise, you could make a suggestion e.g., by adding FFS.

To all,
I admit that some companies prefer to remove FFS while other companies prefer to keep FFS. Given the limited remaining time of RAN1#106bis-e meeting, could we agree on the proposal with FFS kept?


	Ericsson
	Support Proposal #2.6-2a

	Samsung
	Sorry, the proposal is not acceptable for us. We suggest the following update.
For multi-PDSCH scheduling, UE does not expect any of the dynamic scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission to lead to out-of-order scheduling.
· FFS whether to allow OOO scheduling for a PDSCH scheduled by multi-PDSCH scheduling DCI and other unicast PDSCH scheduled by single-PDSCH scheduling DCI 
· FFS how to handle SPS PDSCHs collision

	Lenovo, Motorola Mobility
	Fine with the proposal

	Intel
	We support the updated proposal. 
For the FFS point, our understanding is that OOO is not allowed except for single uncast PDSCH which can be further discussed. In this sense, it is preferred explicit mention MBS PDSCH since MBS PDSCH can have a HARQ-ACK too. However, I don’t think we are the right person to make the decision, so we propose to add a note 
· For multi-PDSCH scheduling, UE does not expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission to lead to out-of-order scheduling.
· FFS whether to allow OOO scheduling for a PDSCH scheduled by multi-PDSCH scheduling DCI and other unicast PDSCH scheduled by single-PDSCH scheduling DCI
Note: OOO handling related to MBS PDSCH, if applicable, can be discussed in MBS WI

	ZTE, Sanechips
	We can live with this proposal and further discuss FFS in the next meeting.
Regarding the note added by Intel, we are fine with leaving it to be discussed in MBS WI.

	Vivo
	Support Proposal #2.6-2a

	Nokia/NSB
	We are fine with the proposal. 

	Futurewei
	Fine with the updated proposal. There does not same to be a need to introduce additional FFS for this issue. 

	MediaTek
	We can accept the proposal. Although we prefer not to include the FFS, we can accept it for the sake of progress. Just for clarification question: single-PDSCH scheduling DCI includes 1.multi-PDSCH scheduling but only one PDSCH is scheduled in the DCI and 2. Rel-15/16 single PDSCH scheduling DCI? If it includes the case of multi-PDSCH scheduling but only one PDSCH is scheduled, it’s not clear to us that why this case is separated as an FFS?

Regarding Samsung’s comment, can be FFS added by Samsung be more specific? It’s not clear to us what does SPS PDSCH collision mean. 




CBG-based (re)transmission
	Company
	Views

	[1] Huawei
	Proposal 10: CBGTI is not present if multi-PDSCHs is scheduled among a TDRA table including at least one row with multiple SLIVs.

	[3] Spreadtrum
	Proposal 2: CBG (re)transmission should not be supported when more than one PDSCHs/PUSCHs are scheduled.

	[5] vivo
	Proposal 12: For CBG based scheduling, the same behaviour for multi-PUSCH scheduling with 120 kHz SCS is applied to 480/960 kHz SCS as well, i.e., CBG based scheduling is supported only when a DCI schedules a single PUSCH.

	[7] OPPO
	Proposal 2: CBG-based (re)transmission can be configured when one PUSCH/PDSCH is scheduled for 120/480/960 kHz SCS.

	[13] Ericsson
	Proposal 11: The discussion on whether to support CBG-based transmission for multi-PDSCH scheduling should be postponed until the on-going discussion on sub-codebook design for dynamic HARQ-ACK codebook enhancement is concluded.
Proposal 12: For 480/960 kHz SCS, for a DCI that can schedule single and/or multiple PUSCHs, configuration of CBG-based (re)-transmission is not supported, and thus the CBGTI and CBGFI fields are not present.

	[15] Panasonic
	Proposal 3: For SCSs of 480 kHz and 960 kHz, for a DCI that can schedule multiple PUSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs,
· If CBG-based (re)transmission is configured, CBGTI field is not present when more than one PUSCHs are scheduled, but is present when a single PUSCH is scheduled, as in Rel-16.
Proposal 4: For SCSs of 120 kHz, 480 kHz, and 960 kHz, for a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs,
· If CBG-based (re)transmission is configured, CBGTI/CBGFI fields are not present when more than one PDSCHs are scheduled, but are present when a single PUSCH is scheduled, as in Rel-16.

	[16] Samsung
	Proposal 8: For multi-PUSCH scheduling DCI: 
· CBG: 
· Not support CBG-based transmission for single and multi-PUSCH scheduling for 480/960 KHz.
· Not support CBG-based transmission for multi-PUSCH scheduling for 120KHz, but applicable for single-PUSCH scheduling for 120KHz.
· Frequency hopping: Support intra-PUSCH hopping
· FDRA: Support increased RBG size using the same mechanism introduced in Rel-16 URLLC
Proposal 13: For multi-PDSCH scheduling, the bit field common for DL and UL grant use the same design as multi-PUSCH scheduling, and at least following DL-specific bit field should be specified,
· Single MCS for 2nd TBs for all PDSCHs and separate 1-bit NDI/1-bit RV for 2nd TB for each PDSCH if the working assumption on two codeword transmission for FR2-2 is confirmed
· CBG-based transmission is not applicable to single and multi-PDSCH scheduling
· HARQ-ACK relevant bit field is applicable to all PDSCHs and single PUCCH

	[17] MediaTek
	Proposal 5: CBG (re)transmission feature for 480kHz and 960kHz is not supported in FR2-2. 
Proposal 11: To improve gNB scheduling flexibility, reinterpret CGBTI field to indicate which scheduled PDSCHs corresponding to a DCI are transmitted/retransmitted.

	[18] Intel
	Proposal 2
· For multi-PDSCH/PUSCH scheduling, CBG based transmission is supported for 120/480/960kHz subcarrier spacing when a single PDSCH/PUSCH is scheduled.

	[19] NTT DOCOMO
	Proposal 1: 
For multi-PUSCH scheduled by single DCI,
· Support single PUSCH repetition scheduling by a DCI format configured with TDRA table which includes more than one SLIVs in at least one row.
· CBG based scheduling is not supported when multiple PUSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support frequency hopping for multi-PUSCH scheduling. Newly introduced frequency hopping scheme for multi-PUSCH scheduling can be considered.
· Support scheduling more than one PUSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
For multi-PDSCH scheduled by single DCI,
· CBG based scheduling is not supported when multiple PDSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support scheduling more than one PDSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
· For two-TB scheduling, two solutions can be considered to address DCI payload concern:
· Solution 1: Separate parameters to enable 2-TB scheduling for single PDSCH case and multi-PDSCH case.
· Solution 2: 2-TB scheduling can be supported only when the number of scheduled PDSCHs is no more than X (e.g. X=2/4).

	[21] Lenovo
	Proposal 4: For NR operation between 52.6 GHz and 71 GHz, when multiple PDSCHs/PUSCHs can be scheduled by a single DCI, Rel-16 behavior defined for multiple PUSCH scheduling should be adopted for 480kHz and 960kHz as well for both PDSCH and PUSCH i.e., if CBG-based (re)transmission is configured, CBGTI field (and CBGFI in case of PDSCH) is not present when more than one PDSCHs/PUSCHs are scheduled, but is present when a single PDSCH/PUSCH is scheduled

	[22] InterDigital
	Proposal 8: For 480/960 kHz SCS, apply the same behavior of 120 kHz SCS for CBGTI field configuration in the DCI that can schedule multiple PUSCHs, i.e., if CBG-based (re)transmission is configured, CBGTI field is not present when more than one PUSCHs are scheduled, but is present when a single PUSCH is scheduled, as in Rel-16. 

Proposal 9: The same behavior of multi PUSCH could be applied for CBGTI/CBGFI fields when a DCI schedule multiple PDSCHs, i.e., CBGTI/CBGFI fields are not present if multiple PDSCHs are scheduled, but present if only one PDSCH is scheduled.

	[23] LG Electronics
	Proposal #6: Support CBG-based (re)transmission for 480/960 kHz SCS, subject to optional UE capability.
Proposal #7: For multi-PDSCH (or multi-PUSCH) scheduling DCI, if CBG-based (re)transmission is configured, CBG-related field(s) is not present when more than one PDSCH (or PUSCH) are scheduled, but is present when a single PDSCH (or PUSCH) is scheduled, for all SCSs.

	[24] Apple
	Proposal 10: For Rel-17 multi-PUSCH transmission
· The maximum number of PUSCHs that can be scheduled for 120 kHz and 480 kHz SCS can be further restricted based on UE capabilities. 
· For 480 kHz and 960 kHz SCS, no  support for CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· The FDRA size should be optimized to reduce the FDRA overhead. 
· Support inter-slot frequency hopping and NOT intra-slot frequency hopping for 480 kHz and 960 kHz
· • Define UE behaviour in a scenario where a CG resource lies between the resources of the first and last PUSCH transmission
· Modify the HPN of the DG PUSCH transmissions to account for the HPN of the CG PUSCH in the case that it is transmitted

Proposal 13: For Rel-17 multi-PDSCH transmission
· The maximum number of PDSCHs that can be scheduled for 120 kHz and 480 kHz SCS can be further restricted based on UE capabilities. 
· For a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs, do not support/configure CBGTI/CBGFI fields 
· The FDRA size should be optimized to reduce the FDRA overhead. 
· Support inter-slot frequency hopping and NOT intra-slot frequency hopping for 480 kHz  and 960 kHz
· New signaling is be needed for the PRI and DAI to support HARQ compared with multi-PUSCH transmission.



Summary on CBG-based (re)transmission:

Agreement: (RAN1#105-e)
· At least for 120 kHz SCS, for a DCI that can schedule multiple PUSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs,
· If CBG-based (re)transmission is configured, CBGTI field is not present when more than one PUSCHs are scheduled, but is present when a single PUSCH is scheduled, as in Rel-16.
· FFS:
· For 480/960 kHz SCS, whether to apply the same behavior with 120 kHz SCS or not to support CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· For a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs, whether/how to configure CBGTI/CBGFI fields

Company views on CBGTI/CBGFI field in multi-PDSCH/PUSCH scheduling DCI:
· Same behaviour for all SCSs as in Rel-16
· Supported by Huawei?, vivo, OPPO, Panasonic, Intel, NTT DOCOMO, Lenovo, InterDigital, LG Electronics
· Do not support CBGTI/CBGFI field configuration for multi-PDSCH/PUSCH scheduling DCI for 480/960 kHz
· Supported by Spreadtrum, Ericsson, Samsung, MediaTek, Apple

[Moderator’s note] Since this is tightly correlated with the discussion in Section 3.4, it is proposed to postpone this discussion until the discussion in Section 3.4 is concluded.

Please feel free to express views on Moderator’s note, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	Fine with moderator’s note to postpone this discussion

	Qualcomm
	We do not see a significant gain from allowing CBG retransmission for the large SCS, 480/960kHz 

	Intel
	We are fine with the moderator’s note. 

	Samsung
	Ok to postpone this discussion. 

	Vivo
	We are fine with the moderator’s note.

	Nokia, NSB
	Agree with Moderator’s note

	Apple
	Fine with moderator’s note

	InterDigital
	We are fine with the moderator’s proposal.

	WILUS
	We are fine with the moderator’s note.

	ZTE, Sanechips
	We are open to discuss this issue.

	Ericsson
	Agree with moderator’s note

	Huawei, HiSilicon
	Ok to postpone the discussion. We have no strong view between the two options, as long as the specification remains small at this stage of the WI.

	Futurewei
	We agree with Moderator’s note. 




Frequency hopping
	Company
	Views

	[3] Spreadtrum
	Proposal 1: Frequency hopping should be supported for scheduled PUSCH.

	[5] vivo
	Proposal 13: For frequency hopping for multi-PUSCH scheduling, only intra-slot frequency hopping is applicable, and is applied to each scheduled PUSCH when configured and enabled, while inter-slot frequency hopping is inapplicable.

	[12] Xiaomi
	Proposal 9: Support to study intra-TTI frequency hopping and its enabling mechanism for multi-TTI scheduling.

	[13] Ericsson
	Observation 2: For multi-PUSCH scheduling in Rel-17, frequency hopping is beneficial to achieve frequency diversity for some use cases, even in unlicensed spectrum, and hence should not be precluded.
Proposal 13: After the aforementioned ambiguity is resolved in the Rel-16 maintenance WI, frequency hopping schemes for multi-PUSCH scheduling in Rel-16 should be carried over to multi-PUSCH scheduling in Rel-17.

	[14] Nokia
	Proposal 5: For other multi-PxSCH enhancements:
· No FDRA enhancements for multi-PxSCH
· Intra-slot frequency hopping (if configured) applies to both single PUSCH and multiple PUSCH transmission.

	[16] Samsung
	Proposal 8: For multi-PUSCH scheduling DCI: 
· CBG: 
· Not support CBG-based transmission for single and multi-PUSCH scheduling for 480/960 KHz.
· Not support CBG-based transmission for multi-PUSCH scheduling for 120KHz, but applicable for single-PUSCH scheduling for 120KHz.
· Frequency hopping: Support intra-PUSCH hopping
· FDRA: Support increased RBG size using the same mechanism introduced in Rel-16 URLLC

	[18] Intel
	Proposal 6
For multi-PUSCH scheduling, 
· Support intra-slot frequency hopping for scheduled PUSCHs.
· Do not support enhancement on FDRA.

	[19] NTT DOCOMO
	Proposal 1: 
For multi-PUSCH scheduled by single DCI,
· Support single PUSCH repetition scheduling by a DCI format configured with TDRA table which includes more than one SLIVs in at least one row.
· CBG based scheduling is not supported when multiple PUSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support frequency hopping for multi-PUSCH scheduling. Newly introduced frequency hopping scheme for multi-PUSCH scheduling can be considered.
· Support scheduling more than one PUSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
For multi-PDSCH scheduled by single DCI,
· CBG based scheduling is not supported when multiple PDSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support scheduling more than one PDSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
· For two-TB scheduling, two solutions can be considered to address DCI payload concern:
· Solution 1: Separate parameters to enable 2-TB scheduling for single PDSCH case and multi-PDSCH case.
· Solution 2: 2-TB scheduling can be supported only when the number of scheduled PDSCHs is no more than X (e.g. X=2/4).

	[22] InterDigital
	Proposal 19: When multiple PUSCHs are scheduled using the same DCI, support only intra-slot frequency hopping

	[24] Apple
	Proposal 10: For Rel-17 multi-PUSCH transmission
· The maximum number of PUSCHs that can be scheduled for 120 kHz and 480 kHz SCS can be further restricted based on UE capabilities. 
· For 480 kHz and 960 kHz SCS, no  support for CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· The FDRA size should be optimized to reduce the FDRA overhead. 
· Support inter-slot frequency hopping and NOT intra-slot frequency hopping for 480 kHz and 960 kHz
· • Define UE behaviour in a scenario where a CG resource lies between the resources of the first and last PUSCH transmission
· Modify the HPN of the DG PUSCH transmissions to account for the HPN of the CG PUSCH in the case that it is transmitted

	[26] Qualcomm
	Proposal 15: Consider the impact of RF retuning delay on the frequency hopping when operating over larger SCS
· Frequency hopping discussion can be deprioritized



[Moderator’s note] Considering that the clarification on frequency hopping for multi-PUSCH scheduling in Rel-16 is being discussed in Rel-16 NR-U maintenance, it is proposed to discuss this issue once a conclusion will be drawn from Rel-16 discussion and to deprioritize this issue in this meeting.

Please feel free to express views on Moderator’s note, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	Agree with moderator’s note/conclusion

	Qualcomm
	We agree, this discussion can be deprioritized for this meeting 

	Intel
	We are fine to deprioritize this issue in this meeting.

	Samsung
	We agree with moderator’s note. 

	Vivo
	We are fine to deprioritize this issue in this meeting.

	Panasonic 
	We are fine to deprioritize this issue in this meeting.

	Nokia, NSB
	Agree with Moderator’s note

	Apple
	Okay with deprioritization

	InterDigital
	We are fine with deprioritizing this issue in this meeting.

	ZTE, Sanechips
	We agree with FL’s note.

	Ericsson
	Agree with moderator’s note

	Huawei, HiSilicon
	We agree with the moderator that discussion for Rel-16 NR-U maintenance is needed first.

	Futurewei
	Agree to de-prioritize this issue. 




FDRA enhancement
	Company
	Views

	[3] Spreadtrum
	Proposal 3: Apply same method rule compared to Rel-16 NR-U for FDRA.

	[5] vivo
	Proposal 11: Legacy frequency domain scheduling in NR Rel-15/16 is reused for multi-PUSCH/PDSCH scheduling.

	[12] Xiaomi
	Observation 1: The current DCI 0-2/1-2 can be reused to allow frequency domain resource by multi-PRB granularity.

	[13] Ericsson
	Proposal 9: Introduce new RBG configuration for PDSCH/PUSCH frequency resource allocation Type 0 to reduce FDRA granularity and DCI size.
Proposal 10: Support configurable Resource Allocation Granularity (P) up to 32 for DCI Format 0_1 and 1_1 with PUSCH/PDSCH frequency resource allocation Type 1 to reduce FDRA granularity and DCI size.

	[14] Nokia
	Proposal 5: For other multi-PxSCH enhancements:
· No FDRA enhancements for multi-PxSCH
· Intra-slot frequency hopping (if configured) applies to both single PUSCH and multiple PUSCH transmission.

	[15] Panasonic
	Proposal 5: No need to have the optimization of FDRA size.

	[16] Samsung
	Proposal 8: For multi-PUSCH scheduling DCI: 
· CBG: 
· Not support CBG-based transmission for single and multi-PUSCH scheduling for 480/960 KHz.
· Not support CBG-based transmission for multi-PUSCH scheduling for 120KHz, but applicable for single-PUSCH scheduling for 120KHz.
· Frequency hopping: Support intra-PUSCH hopping
· FDRA: Support increased RBG size using the same mechanism introduced in Rel-16 URLLC

	[18] Intel
	Proposal 6
For multi-PUSCH scheduling, 
· Support intra-slot frequency hopping for scheduled PUSCHs.
· Do not support enhancement on FDRA.

	[19] NTT DOCOMO
	Proposal 1: 
For multi-PUSCH scheduled by single DCI,
· Support single PUSCH repetition scheduling by a DCI format configured with TDRA table which includes more than one SLIVs in at least one row.
· CBG based scheduling is not supported when multiple PUSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support frequency hopping for multi-PUSCH scheduling. Newly introduced frequency hopping scheme for multi-PUSCH scheduling can be considered.
· Support scheduling more than one PUSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
For multi-PDSCH scheduled by single DCI,
· CBG based scheduling is not supported when multiple PDSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support scheduling more than one PDSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
· For two-TB scheduling, two solutions can be considered to address DCI payload concern:
· Solution 1: Separate parameters to enable 2-TB scheduling for single PDSCH case and multi-PDSCH case.
· Solution 2: 2-TB scheduling can be supported only when the number of scheduled PDSCHs is no more than X (e.g. X=2/4).

	[22] InterDigital
	Observation 8: It is observed that required payloads of DCI for frequency domain resource allocation do not increase as maximum number of RBs does not increase.
Observation 9: Larger RB size reduces frequency domain resource allocation flexibility, and this may be a crucial disadvantage as higher SCSs occupies larger bandwidths than lower SCSs with the same RBG size.
Proposal 20: The benefits from frequency domain resource allocation enhancements should be carefully evaluated.

	[24] Apple
	Proposal 10: For Rel-17 multi-PUSCH transmission
· The maximum number of PUSCHs that can be scheduled for 120 kHz and 480 kHz SCS can be further restricted based on UE capabilities. 
· For 480 kHz and 960 kHz SCS, no  support for CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· The FDRA size should be optimized to reduce the FDRA overhead. 
· Support inter-slot frequency hopping and NOT intra-slot frequency hopping for 480 kHz and 960 kHz
· • Define UE behaviour in a scenario where a CG resource lies between the resources of the first and last PUSCH transmission
· Modify the HPN of the DG PUSCH transmissions to account for the HPN of the CG PUSCH in the case that it is transmitted

Proposal 13: For Rel-17 multi-PDSCH transmission
· The maximum number of PDSCHs that can be scheduled for 120 kHz and 480 kHz SCS can be further restricted based on UE capabilities. 
· For a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs, do not support/configure CBGTI/CBGFI fields 
· The FDRA size should be optimized to reduce the FDRA overhead. 
· Support inter-slot frequency hopping and NOT intra-slot frequency hopping for 480 kHz  and 960 kHz
· New signaling is be needed for the PRI and DAI to support HARQ compared with multi-PUSCH transmission.



Summary on FDRA enhancement:

Company views on FDRA enhancement:
· Same as in Rel-16 (i.e., no enhancement): Spreadtrum, vivo, Xiaomi, Nokia, Panasonic, Intel
· FDRA field enhancement to reduce DCI overhead
· Supported by Ericsson, Samsung, NTT DOCOMO, Apple

[Moderator’s note] 4 companies suggest to enhance FDRA field to reduce DCI overhead while 6 companies are against FDRA enhancement. Therefore, it is proposed to deprioritize this issue in this meeting.

Please feel free to express views on Moderator’s note, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	We agree to not support any FDRA enhancements

	Qualcomm
	We agree, this discussion can be deprioritized for this meeting 

	Intel
	We are fine to deprioritize this issue in this meeting.

	Samsung
	Ok to deprioritize this issue. 

	Xiaomi
	We are fine to deprioritize this issue in this meeting.

	Vivo
	We are fine to deprioritize this issue in this meeting.

	Panasonic 
	We are fine to deprioritize this issue in this meeting.

	Nokia, NSB
	Agree with Moderator’s note

	Apple
	Okay with deprioritization

	InterDigital
	We are fine with deprioritizing this issue in this meeting. 

	DOCOMO
	Fine to deprioritize.

	ZTE, Sanechips
	We agree with FL’s note.

	Ericsson
	We think there is significant overhead savings from FDRA enhancement; however, we an live with de-prioritizing for now.

	Huawei, HiSilicon
	We are fine to deprioritize, but realistically we should rather conclude not to pursue FDRA enhancements and not have to re-discuss (or re-deprioritize again) at RAN1#107e.

	Futurewei
	We are ok to de-prioritize. 




TDRA enhancement
	Company
	Views

	[1] Huawei
	Proposal 11: RAN1 could send an LS to RAN2 about the overhead issue of RRC signaling introduced by separate k0 (k2) in the TDRA table.

	[13] Ericsson
	Proposal 8: If the UE is configured with a TDRA table in which one or more rows contains multiple SLIVs, the UE is not expected to be configured with legacy single TRP PDSCH/PUSCH repetition. Legacy single-TRP repetition refers to either Rel-15 repetition through configuration of pdsch-AggregationFactor / pusch-AggregationFactor, or Rel-16 repetition through configuration of repetitionNumber / numberOfRepetitions within the TDRA table.

	[19] NTT DOCOMO
	Proposal 1: 
For multi-PUSCH scheduled by single DCI,
· Support single PUSCH repetition scheduling by a DCI format configured with TDRA table which includes more than one SLIVs in at least one row.
· CBG based scheduling is not supported when multiple PUSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support frequency hopping for multi-PUSCH scheduling. Newly introduced frequency hopping scheme for multi-PUSCH scheduling can be considered.
· Support scheduling more than one PUSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
For multi-PDSCH scheduled by single DCI,
· CBG based scheduling is not supported when multiple PDSCHs are scheduled by one DCI.
· Support FDRA enhancement to reduce DCI overhead.
· Support scheduling more than one PDSCHs in one slot for 480/960 kHz SCS, which can be subject to UE capability.
· For two-TB scheduling, two solutions can be considered to address DCI payload concern:
· Solution 1: Separate parameters to enable 2-TB scheduling for single PDSCH case and multi-PDSCH case.
· Solution 2: 2-TB scheduling can be supported only when the number of scheduled PDSCHs is no more than X (e.g. X=2/4).

	[26] Qualcomm
	Proposal 20: Support the ability to schedule a single TB to be repeated over multiple allocations and multiple TBs, with no repetitions, using the same DCI format. 
· FFS: signaling details and TB size calculations.



Summary on TDRA enhancement:

Company views on TDRA-related issues for multi-PDSCH/PUSCH scheduling:
· A DCI format that is configured with a TDRA table containing at least one row with multiple SLIVs, can schedule PDSCH/PUSCH repetition schemes (which are supported from Rel-15 or Rel-16) by using different rows in the TDRA table
· Supported by NTT DOCOMO, Qualcomm
· Objected by Ericsson

[Moderator’s note] Given a small number of inputs, it is encouraged for companies to provide views on the above proposal, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	Although, we think it is useful to support the case of multiple PDSCH/PUSCH and repetitions, however, considering Rel-17 PUSCH repetition enhancements, this would require lot more work in terms of handling corresponding signaling (including TboMS).
Therefore, we are fine to deprioritize this issue

	Qualcomm
	The TB repetition can help to enhance the coverage for cell-edge UE, so if the UE is moving within the same cell, it will be useful to be able to support multi-PDSCH/PUSCH scheduling and PDSCH/PUSCH repetition schemes with the same TDRA configuration 

	Samsung
	Ok to discuss further. Our understanding is that type-A/type-B PUSCH repetitions and PDSCH repetition specified in Rel-15/16 can be re-used for FR2-2 directly. Note that multi-SLIV based PUSCH repetition and type-B PUSCH repetition were discussed in Rel-16 URLLC WI and the type-B PUSCH repetition was supported only.

	Xiaomi
	TB repetition is an important method to enhance coverage, and should be supported. And to save DCI detection overhead, it is beneficial to use the same DCI as scheduling multiple TBs in single DCI.

	Vivo
	We are open to discuss repetition for multi-PUSCH/PDSCH scheduling

	Panasonic 
	We propose to prioritize to complete the discussion of general concept of multi-PDSCH/PUSCH scheduling and deprioritize the discussion on multi-PDSCH/PUSCH scheduling and repetition framework.

	Nokia, NSB
	This can be seen as optimization, and it’s not inline with the WID scope. Hence this topic can be deprioritized in Rel-17 WI.

	Apple
	We are fine with de-prioritizing the issue. 

	InterDigital
	Since TB repetition can help to enhance the coverage of cell-edge users, we are open to discuss repetition for multi-PUSCH/PDSCH scheduling. 

	NEC
	We are open to discuss repetition for multi-PUSCH/PDSCH scheduling

	ZTE, Sanechips
	We tend to deprioritize this issue in this meeting

	Ericsson
	We think this should be de-prioritized given the complications to the TDRA table design.

	Huawei, HiSilicon
	This was discussed at the start of the WI and there was no consensus. We think such open issues should not remain open after RAN1#106b-e. To be consistent with the NRU decision on multi-PUSCH, we think it is not necessary to allow PDSCH/PUSCH repetition schemes along with a TDRA table that can schedule multiple PDSCHs/PUSCHs.

RAN1#104e agreed that pusch-AggregationFactor and pusch-TimeDomainAllocationListForMultiPUSCH should not be configured simultaneously


	Futurewei
	We suggest to further discuss this feature and conclude by this meeting. 

	InterDigital2
	We suggest to further discuss this feature in the upcoming meetings considering that only a small number of companies have given their inputs on how to support this feature.




Maximum gap between PDSCHs/PUSCHs
	Company
	Views

	[2] Futurewei
	Proposal 7. Since 8 has been adopted as the maximum configurable number for multi-PxSCH under 120kHz SCS, it is suggested to continue the discussion of the maximal allowable slot gaps between adjacent PxSCHs taking coherence time as one factor for the non-consecutive multi-PxSCH.  
Observation 3. If the maximal allowed gaps is large, the LBT is necessary for the unlicensed band and in the case of LBT failure the sequence of multi-PDSCH can be interrupted.

	[13] Ericsson
	Proposal 4: Do not introduce constraints on maximum value of the gap between two consecutively scheduled PDSCHs/PUSCHs or maximum value of the gap between the first and the last scheduled PDSCH/PUSCH other than that inherently provided by the range of K0/K2 value.

	[14] Nokia
	Proposal 2: The maximum gap between scheduled PDSCHs/PUSCH does not require additional impact on specification

	[15] Panasonic
	Proposal 1: For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· The maximum value of the gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs is 2 slots,
· The maximum number of gaps is 2.

	[17] MediaTek
	Proposal 7: For multi-PDSCH scheduling, if M PDSCHs are scheduled by a DCI, the M PDSCHs should be contained within at most M consecutive slots

	[21] Lenovo
	Proposal 2: For NR operation between 52.6 GHz and 71 GHz, when multiple PDSCHs/PUSCHs can be scheduled by a single DCI, then only the maximum allowed gap between first and last PDSCH/PUSCH is defined, or alternatively, maximum duration to contain all the scheduled PDSCHs/PUSCHs can be defined (in case of non-contiguous allocation)
· Maximum allowed gap between two adjacent PDSCHs/PUSCHs need not be defined as network implementation can handle it under the constraint that all the scheduled PDSCHs/PUSCHs are contained within the maximum allowed gap between first and last PDSCH/PUSCH

Proposal 3: For NR operation between 52.6 GHz and 71 GHz, when multiple PDSCHs/PUSCHs can be scheduled by a single DCI, one value to define the maximum allowed gap between first and last PDSCH/PUSCH for each of the SCS value can be defined

	[22] InterDigital
	Proposal 18: As all scheduled PDSCHs/PUSCHs should be transmitted within the channel coherent time, the maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH should be carefully selected.

	[23] LG Electronics
	Observation #1: Adjustment of the gap between PDSCHs (or PUSCHs) for multi-PDSCH (or multi-PUSCH) scheduling DCI can be left up to network implementation.

	[24] Apple
	Proposal 16: The maximum gap between any two consecutive PxSCH transmission should factor in the parameters for multi-slot PDCCH monitoring (e.g. 4 slots for 480 kHz and 8 slots for 960 kHz)

Proposal 17: The maximum gap between the first and last PxSCH transmissions should be selected to (a) limit the memory needed for buffering and (b) account for the use of a single MCS in the DCI.

Proposal 18: UE behavior such as transmission cancellation should be addressed.

	[26] Qualcomm
	Proposal 16: Define the maximum slot gap between any two SLIVs, it can be either SCS dependent or fixed values for all SCSs. 
Proposal 17: Define a maximum allowed span per single DCI as X slots, where X >= 8.



Summary on the maximum gap between scheduled PDSCHs/PUSCHs:

Agreement: (RAN1#105-e)
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots.
· FFS: The maximum value of the gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs
· FFS: The maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH
· FFS: Details to introduce the gap between PDSCHs or between PUSCHs

Company views on the maximum gap between scheduled PDSCHs/PUSCHs:
· Between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs
· No additional impact on specification: Ericsson, Nokia, LG Electronics
· To be specified: Futurewei, Panasonic, Lenovo, InterDigital, Apple, Qualcomm
· Between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH
· No additional impact on specification: Ericsson, Nokia, LG Electronics
· To be specified: Panasonic, MediaTek, Lenovo, InterDigital, Apple, Qualcomm

[Moderator’s note] In general, company views are divided into two categories where one is to suggest specifying a certain value to restrict the maximum gap between PDSCHs or PUSCHs and the other is not to further specify the maximum gap between PDSCHs or PUSCHs. In addition, even for proponents suggesting to specify the maximum gap between shared channels, the exact values for the gap are not aligned. Therefore, it is proposed to deprioritize this issue in this meeting.

Please feel free to express views on Moderator’s note, if any.
	Company
	Views

	Lenovo, Motorola Mobility 
	In our view, it is essential to specify the maximum allowed gap between the first scheduled PDSCH (PUSCH) and last scheduled PDSCH (PUSCH). This is especially relevant to the case when non-consecutive slots can be scheduled. If such limitation is not specified, then the overall duration for non-consecutive slot scheduling could be quite large and impact other aspects as well

	Qualcomm 
	There are many proposals to extend the ranges of k0/k2 values, so without defining a total gap limit or total span of the granted allocations, we may end up with DCI that schedule PDSCHs over 128 slots. 

	Intel
	We are fine to deprioritize this issue in this meeting.

	Samsung
	It’s up to gNB implementation with a given range of k0/k2 values. In other words, if we agree a range of k0/k2 values, then the maximum gap between PDSCHs and PUSCHs is determined according to the rage of k0/k2 values. 

	Xiaomi 
	Agree to deprioritize this issue in this meeting.

	Xiaomi 
	Agree to deprioritize this issue in this meeting.

	Panasonic 
	We support to specify the maximum gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs. We are also fine to deprioritize this issue in this meeting.

	Nokia, NSB
	Agree with Moderator’s view. 

It should be noted that ranges for k0/k1/k2 (related to 480 kHz and 960 kHz SCS) are being discussed in [106bis-e-NR-52-71GHz-05], and the values for 120 kHz SCS are in place already. These values define certain range for the maximum gap already. 

	Apple
	We are okay with deprioritizing the issue but think it needs to be addressed eventually with a maximum gap between the first and last and between consecutive PxSCHs.

	InterDigital
	We are fine with deprioritizing this issue in this meeting. 

	DOCOMO
	Fine to deprioritize.

	ZTE, Sanechips
	We agree to deprioritize this issue in this meeting

	Ericsson
	Okay to de-prioritize

	Huawei, HiSilicon
	We agree that setting a maximum gap (smaller than the maximum available by the signaling) is not essential. Even if PDSCHs could be scheduled over 128 slots (which should not be considered typical), we don’t see an issue with that if we also agree to avoid OOO issues (section 2.6).

	Futurewei
	We suggest to specify the maximum number of gap is the offset values agreed in the other email thread is large. 




Others
	Company
	Views

	[1] Huawei
	Observation 1: The interleaved VRB-to-PRB mapping for 120 kHz SCS can be reused for 480 kHz and 960 kHz SCS.
Observation 2: PRB bundling mechanism defined in Rel-15 can be reused as a baseline for multi-PDSCH scheduling in this new frequency range.
Observation 3: The existing configuration and indication related to RateMatchPattern can be reused.
Observation 4: Triggering scheme defined in Rel-15/16 can be reused directly for aperiodic ZP CSI-RS. 
Proposal 12: Support periodic/semi-persistent ZP CSI-RS for 480 and 960 kHz SCS with periodicity up to 80 ms.

	[12] Xiaomi
	Proposal 7: Support to indicate more than one channel access types in a single DCI.

	[16] Samsung
	Proposal 13: For multi-PDSCH scheduling, the bit field common for DL and UL grant use the same design as multi-PUSCH scheduling, and at least following DL-specific bit field should be specified,
· Single MCS for 2nd TBs for all PDSCHs and separate 1-bit NDI/1-bit RV for 2nd TB for each PDSCH if the working assumption on two codeword transmission for FR2-2 is confirmed
· CBG-based transmission is not applicable to single and multi-PDSCH scheduling
· HARQ-ACK relevant bit field is applicable to all PDSCHs and single PUCCH

	[18] Intel
	Proposal 7
For multi-PDSCH scheduling 
· Carrier indicator, BWP indicator, frequency domain resource allocation and DMRS configuration including antenna port, DMRS sequence initialization, etc., can be applied for all the scheduled PDSCHs.

	[19] NTT DOCOMO
	Observation 1: The maximum gain of JCE over multi-PDSCH scheduling is about 0.41dB and 0.63dB in SCS of 480kHz and 960kHz, respectively. 
 
Proposal 5:  No need to support JCE for multi-PDSCH scheduling due to no significant gain.



Summary on other aspects for multi-PDSCH/PUSCH scheduling:

The following issues are brought up by several companies:
· Huawei: Introduction of new periodicity (e.g., 80 ms) for P/SP-CSI-RS with 480/960 kHz SCS
· Xiaomi: Support of more than one channel access type indication fields in a single DCI
· Samsung: HARQ-ACK relevant bit field is applicable to all PDSCHs and single PUCCH
· Intel: Carrier indicator, BWP indicator, frequency domain resource allocation and DMRS configuration including antenna port, DMRS sequence initialization, etc., can be applied for all the scheduled PDSCHs.
· NTT DOCOMO: No need to support JCE for multi-PDSCH scheduling due to no significant gain.

[Moderator’s note] Given a small number of inputs for those issues, it is proposed to deprioritize them in this meeting but please feel free to express views on above issues, if any.
	Company
	Views

	InterDigital
	We are fine with deprioritizing this issue in this meeting.

	Futurewei
	We are ok to de-prioritize these issues. 




HARQ
Impact of invalid PDSCH on HARQ-ACK feedback
	Company
	Views

	[1] Huawei
	Proposal 7: If the scheduled PDSCH/PUSCH could be identified invalid between gNB and UE, HARQ process number increment is skipped. For example:
· The scheduled PxSCH resource collides with pre-configured resource like SPS or CG
If the HARQ process number for a scheduled PDSCH/PUSCH collides with the HARQ process number of pre-configured resource like SPS or CG
· HARQ process number increment continues until no such collision happens
If the scheduled PDSCH/PUSCH could not be identified valid or invalid between gNB and UE, HARQ process number increment continues. For example:
· The scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) and UE is not configured SPS or CG for those flexible symbols.
NACK corresponding to the above cases of scheduled PDSCH should be reported by the UE.

	[8] NEC
	Proposal 4: For Alt 1 of type-2 HARQ-ACK codebook determination:
· Three sub-codebooks should be generated if CBG based transmission is configured for a serving cell in the PUCCH cell group.
· The HARQ-ACK of the SPS PDSCH release and Scell dormancy indication without scheduled PDSCH should belong to the first sub-codebook.
· If time domain bundling is supported, similar grouping way as CBG can be reused, and spatial bundling and time bundling should not be simultaneously configured or applied.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, how to fill the NACK bits for the collision slot(s) needs to be determined.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, and only 1 actual scheduled PDSCH left in this DCI scheduling, this PDSCH will belong to sub-codebook 1.

	[10] CATT
	Proposal 5: When the scheduled PDSCH overlaps with uplink slot/symbols configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, UE doesn’t feedback any HARQ-ACK information for the PDSCH.

	[16] Samsung
	Proposal 10: Down-select from the following two options for the reference PDSCH of K1 field in a DCI scheduling multiple PDSCHs.
· Option 1) K1 applies to the last scheduled PDSCH of the multiple SLIVs indicated by the DCI.
· Option 2) K1 applies to the last valid scheduled PDSCH.

Proposal 15: If a PUCCH overlaps with one of the multiple PUSCHs scheduled by a single DCI, UE checks DL collision for the overlapping PUSCH before UCI multiplexing.

	[23] LG Electronics
	Proposal #12: For type-1 HARQ-ACK codebook generation, do not consider the SLIV corresponding to a PDSCH skipped due to the collision with semi-static UL symbols for pruning procedure.
Proposal #13: For (enhanced) type-2 HARQ-ACK codebook generation, NACK information is padded for an invalid PDSCH due to collision with semi-static UL symbol(s).

Proposal #14: For a DCI scheduling multiple PDSCHs, the following two options can be considered to determine HARQ-ACK timing and needs to be down-selected.
· Option 1: K1 corresponds to the slot offset between the slot of the last scheduled PDSCH and the slot carrying HARQ-ACK feedback, regardless of whether the last PDSCH is skipped or not.
· Option 2: K1 corresponds to the slot offset between the slot of the last valid PDSCH (which is not collided with semi-static UL symbols) and the slot carrying HARQ-ACK feedback.



Issue 3.1-1) How to handle HARQ-ACK bit corresponding to invalid PDSCH (i.e., a PDSCH skipped due to collision with semi-static UL symbols):

Company views on how to handle HARQ-ACK bit corresponding to invalid PDSCH:
· Common to Type-1 and Type-2 HARQ-ACK codebook generation
· Huawei: NACK corresponding to the invalid PDSCH should be reported by the UE.
· CATT: UE doesn’t feedback any HARQ-ACK information for the PDSCH.
· For Type-1 HARQ-ACK codebook generation
· LG Electronics: Do not account for invalid PDSCHs for SLIV pruning procedure
· For Type-2 HARQ-ACK codebook generation
· LG Electronics: NACK padding for invalid PDSCHs

[Moderator’s note to Issue 3.1-1] More company views are needed to draw a proposal so, companies are encouraged to provide more views on HARQ-ACK codebook issue due to collision with semi-static UL symbols.
	Company
	Views

	Lenovo, Motorola Mobility
	We would prefer to have a common procedure for both Type-1 and Type-2 HARQ-ACK codebook generation, where UE is expected to report NACK even for invalid PDSCH

	Qualcomm
	At least for Type-1 codebook, the feedback of the invalid PDSCHs should not be reported, i.e., the codebook generation is based on only the valid PDSCHs
For Type-2 codebook, a rule needs to be defined based on how the HARQ-ACK bits will be generated, e.g., bundling or zero padding

	Intel
	For Type-1 HARQ-ACK codebook, TDD-UL-DL-configuration is already considered in the occasion generation in Rel-16 procedure, which is helpful to reduce the codebook size. To reuse the existing procedure, invalid SLIV of a row should be pruned. 
For Type-2 HARQ-ACK codebook, NACK should be reported for the invalid SLIV/PDSCH and mapped in a position according the configured SLIVs of the row of TDRA table. 

	Samsung
	For both codebooks, we don’t need to feedback NACK for invalid PDSCHs. 
· For type-1 codebook, the codebook construction should be based on the valid PDSCHs only. 
· For type-2 codebook, to make a HARQ-ACK bit size aligned, NACK should be padded after ACK/NACK for the valid PDSHs. Note that the padded “NACK” is only for HARQ-ACK size alignment, not for invalid PDSCHs.

	Xiaomi
	Support common design to Type-1 and Type-2 HARQ-ACK codebook generation, and NACK corresponding to the invalid PDSCH should be reported by the UE.

	Vivo
	For Type-1 codebook, agree with QC and Intel that invalid SLIV should not be considered when constructing the codebook.
For Type-2 codebook, also agree with QC that operations may be different based on whether time domain bundling is enabled or not. When time domain bundling is not enabled, since maximum number of HARQ-ACK bits are always reserved for a DCI in the codebook, whether a NACK is reported for an invalid PDSCH or not does not impact the codebook size.

	OPPO
	In our view, for Type-1 HARQ-ACK codebook generation, if the invalid PDSCH is pruned due to semi-static configuration, then no feedback is needed; if the PDSCH is invalid due to dynamic scheduling, then NACK should be reported for invalid PDSCH.
For Type-2 HARQ-ACK codebook generation, the rule for ACK/NACK report for invalid PDSCH can be further discussed, e.g., it may depend on whether bundling is supported. 

	Nokia, NSB
	In case of Type 2 CB, UE needs to report a predetermined number of ACK/NACKs for each DAI increment. Hence, UE should report NACK for invalid PDSCH. The placement of the NACK can follow the placement of other padding NACKs (that are inserted when less than the maximum configured number of PDSCHs are scheduled). 
As Rel-16 Type 1 CB already excludes invalid SLIVs overlapping with UL symbol, the SLIVs of invalid PDSCHs can be excluded in SLIV pruning process when HARQ-ACK bundling (if supported) is not enabled.

	Apple
	For Type 1, invalid PDSCHs are not considered to reduce the size of the codebook. For Type 2, further discussions needed.

	Fujitsu
	For both Type-1 and Type-2 codebook, we share the same view with LG Electronics.

	DOCOMO
	We share similar view as Intel’s analysis. And we don’t think special handling is needed, i.e. Common to Type-1 and Type-2 HARQ-ACK codebook generation will be applied.

	NEC
	For Type-2 codebook generation, agree with QC that a rule needs to be defined based on whether enable time domain bundling or not. If bundling is not enable, for the fixed number of HARQ-ACK payload, in our views, there are two choices to fill the NACK bits for the invalid SLIV(s): 1. Fill “NACK” for the collision slot(s) with their position unchanged in TDRA table. 2. Append “NACK” bits after the HARQ-ACK bits of the valid scheduled PDSCHs to construct the codebook.

	ZTE, Sanechips
	We think it is reasonable to separately handle with Type-1 HARQ-ACK codebook and Type-2 HARQ-ACK codebook.

	Ericsson
	Type-1: If the Rel-16 pruning procedure already prunes invalid PDSCHs due to collision, then we don’t need any additional agreement since we already agreed that Rel-16 pruning procedure is used.

Type-2: If time domain bundling is not enabled, then feedback NACK corresponding to invalid PDSCHS. If time domain bundling enabled, then logical AND is performed over only the HARQ-ACK bits for the valid PDSCHs.

A related issue is what ordering of bits is used in the sub-codebook, e.g. should the NACK padding bits be grouped together and put at the beginning/end of the codebook? As we point out in our comments in Section 3.7, we have found that there is a benefit in terms of polar decoding performance of placing the padding bits at the beginning of the codebook. The improves performance is demonstrated in Section 2.2.2.3 of our contribution.

	Huawei, HiSilicon
	We agree with Intel that for Type-1 codebook, we might not need to report a NACK for the invalid PDSCH due to collision with semi-static UL symbol.

For Type-2 codebook, a NACK should be reported for the invalid PDSCH due to collision with semi-static UL symbol, since the number of HARQ-ACK bits for each DCI will have to be fixed (e.g. to 8) so each potential PDSCH has a HARQ-ACK bit.

	Moderator
	For Type-1 codebook,
· Report NACK: Lenovo, Xiaomi
· Not report: Qualcomm, Intel, Samsung, vivo, OPPO, Nokia, Apple, Fujitsu, NTT DOCOMO, Ericsson, Huawei

For Type-2 codebook,
· Report NACK: Lenovo, Qualcomm, Intel, Xiaomi, vivo, Nokia, Fujitsu, NTT DOCOMO, NEC, Huawei
· 0’s are appended after HARQ-ACK corresponding to valid PDSCHs: Samsung, NEC
· 0’s are prepended after HARQ-ACK corresponding to valid PDSCHs: Ericsson

Based on the above summary, the following Proposal #3.1 can be made.



Proposal #3.1 (HARQ feedback for invalid PDSCH):
· For a PDSCH that is scheduled by multi-PDSCH scheduling DCI and is skipped due to collision with semi-static UL symbol(s),
· For Type-1 HARQ-ACK codebook generation, the PDSCH is not considered and the HARQ-ACK bit corresponding to the PDSCH is not reported by UE.
· Note: Rel-16 procedure can be reused to handle this case.
· For Type-2 HARQ-ACK codebook generation, UE reports NACK for the PDSCH.
· FFS on HARQ-ACK bit ordering
· Note: Codebook generation in case time domain bundling is enabled can be separately discussed if time domain bundling is supported.

Companies are encouraged to provide views on Proposal #3.1.
	Company
	Views

	Futurewei
	Support Proposal #3.1. 

	Ericsson
	Support Proposal #3.1

For the bullet on Type-1 codebook, we think a note should be added that the Rel-16 pruning procedure already handles this case so that the spec editor is aware that we are not proposing something new.

	Lenovo, Motorola Mobility
	As a compromise for Type-1, we are fine to accept the proposal

	Apple
	We are fine with the proposal

	Xiaomi
	Fine with the proposal

	Moderator
	To Ericsson,
Note is added for Type-1 codebook, please check whether it is acceptable or not.


	OPPO
	We are fine with the proposal.

	Fujitsu
	We support the proposal.

	Samsung
	Fine with the proposal

	Huawei, HiSilicon
	OK with the updated proposal including the note

	ZTE, Sanechips
	We are fine with updated proposal from moderator.

	DOCOMO
	We are fine with the updated proposal.

	Ericsson
	Thank-you to the moderator for adding the note.
We support Proposal #3.1

	NEC
	We are fine with the proposal.

	Intel
	We are supportive to the proposal

	Xiaomi
	Fine with the proposal and the added note.

	InterDigital
	We are fine with this proposal. 



During email discussion, the following agreement was made:
Agreement:
For a PDSCH that is scheduled by multi-PDSCH scheduling DCI and is skipped due to collision with semi-static UL symbol(s),
· For Type-1 HARQ-ACK codebook generation, the PDSCH is not considered and the HARQ-ACK bit corresponding to the PDSCH is not reported by UE.
· Note: Rel-16 procedure can be reused to handle this case.
· For Type-2 HARQ-ACK codebook generation, UE reports NACK for the PDSCH.
· FFS on HARQ-ACK bit ordering
· Note: Codebook generation in case time domain bundling is enabled can be separately discussed if time domain bundling is supported.


Issue 3.1-2) K1 timing based on the last PDSCH:

Agreement: (RAN1#104-e)
· For a DCI scheduling multiple PDSCHs, HARQ-ACK information corresponding to PDSCHs scheduled by the DCI is multiplexed with a single PUCCH in a slot that is determined based on K1,
· where K1 (indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI) indicates the slot offset between the slot of the last PDSCH scheduled by the DCI and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs.
· It is noted that granularity of K1 can be separately discussed.
· FFS: If needed, further discuss whether or not HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s)

Company views on K1 timing based on the last PDSCH:
· Samsung and LG Electronics identified two options:
· Option 1: K1 indicates the slot offset between the slot of the last scheduled PDSCH and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs.
· Option 2: K1 indicates the slot offset between the slot of the last valid scheduled PDSCH and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs.

[Moderator’s note to Issue 3.1-2] Given a small number of inputs, it is encouraged for companies to provide views on the above options, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	To avoid any ambiguity, we would prefer to support Option 1, where always the offset is calculated from last scheduled PDSCH

	Qualcomm 
	It will be more straight forward to consider option 1, and gNB can choose the value of k1 to ensure that the processing timeline is met for the valid PDSCHs

	Intel
	K1 timing should be based on the last configured SLIV of a row of TDRA table. Otherwise, it effectively allows more K1 values than that are configured by RRC, which increases the Type1 HARQ-ACK codebook size and complicates codebook generation. 

	Samsung
	Considering type-1 HARQ-ACK CB construction, we slightly prefer option 1. 

	Xiaomi
	Support Option 1

	vivo
	Agree with other companies that Option 1 is preferred. Otherwise, unnecessary complexity will be introduced, such as for scheduling and Type-1 codebook generation.

	OPPO
	Support Option 1.

	Apple 
	Option 1

	InterDigital
	Whether to support multiple PUCCHs carrying HARQ-ACK information corresponding to different PDSCHSs scheduled by single DCI is not decided yet. Since the decision we made on K1 interpretation can impact the design aspects of above mentioned feature, we would like to de-prioritize this topic until a decision on whether multiple PUCCHs carrying HARQ-ACK information corresponding to different PDSCHs scheduled by a single DCI is made. 

	Fujitsu
	Option 2 can bring more flexibility and lower latency. However, it seems not feasible for Type-1 codebook as agreed in the last meeting. So, Option 1 should be supported at least for Type-1 codebook. And we are open to supporting either Option 1 or Option 2 for Type-2 codebook.

	DOCOMO
	Option 1.
Share similar view as Intel that the K1 set extension for type 1 HARQ-ACK CB generation would be more complicated for option 2.

	ZTE, Sanechips
	We think that Option 1 is a relatively direct and simple method to avoid ambiguity. 

	Ericsson
	We think Option 1 is the most straightforward.

	Huawei, HiSilicon
	Option 1 leaves no ambiguity related to the validity of the last PDSCH, so we prefer option 1.

	Moderator
	Based on clear majority view, we can conclude that K1 slot offset is determined based on the last configured SLIV. Since Option 1 is already captured in the previous agreement, we don’t need any additional agreement on this issue.

	InterDigital
	We agree on this proposal for the case where only one PUCCH carries HARQ-ACK bits. Since whether to support multiple PUCCHs carrying HARQ-ACK information corresponding to different PDSCHs scheduled by a single DCI is yet to be discussed, we would like to add following FFS. 
FFS: K1 timing when multiple PUCCHs carries HARQ-ACK information corresponding to different PDSCHs scheduled by a single DCI.




Time domain bundling
	Company
	Views

	[1] Huawei
	Proposal 21: For FR2-2, Time domain bundling of Type-1 HARQ-ACK codebook can be supported in granularity of DCI scheduling. The size and mapping of the HARQ-ACK codebook are determined by the number and position of the last non-overlapped SLIV by each row of TDRA table and K1 set. Pruning of last SLIV with UL symbols by semi-static TDD configuration is not applied.

	[5] vivo
	Proposal 14: Regarding time domain bundling for Type-1 codebook when multi-PDSCH scheduling is configured, consider the following two alternatives:
· Alt. 1: A set of occasions is determined based on the last (valid) SLIV in each row of the TDRA table, and time domain bundling is performed across all valid PDSCH(s) scheduled by a DCI by indicating a row in the TDRA table.
· Alt. 2: A set of occasions is determined based on all (valid) SLIVs in each row of the TDRA table, in the same way as the case when time domain bundling is not configured, and time domain bundling is performed for each subset of occasions divided from the set of occasions.

Proposal 16: Regarding time domain bundling for Type-2 codebook when multi-PDSCH scheduling is configured, consider the following two alternatives:
· Alt. 1: Time domain bundling is performed across all valid PDSCH(s) scheduled by a DCI by indicating a row in the TDRA table.
· Alt. 2: Time domain bundling is performed across a subset of valid PDSCHs, which is divided from the set of valid PDSCH(s) scheduled by a DCI by indicating a row in the TDRA table.

	[6] Fujitsu
	Proposal 2: For Type-1 HARQ-ACK codebook, support time domain bundling.
· For each , the corresponding candidate PDSCH reception occasion can be determined based on all the SLIVs of each row in the TDRA table. If at least one of SLIVs in a row in the TDRA table is not colliding with UL symbols configured by RRC signaling, it corresponds to one candidate PDSCH reception occasion.
· For each determined candidate PDSCH reception occasion, HARQ-ACK information for all PDSCHs in slots that include SLIV(s) not colliding with UL symbols can be bundled as 1 bit.

	[8] NEC
	Proposal 4: For Alt 1 of type-2 HARQ-ACK codebook determination:
· Three sub-codebooks should be generated if CBG based transmission is configured for a serving cell in the PUCCH cell group.
· The HARQ-ACK of the SPS PDSCH release and Scell dormancy indication without scheduled PDSCH should belong to the first sub-codebook.
· If time domain bundling is supported, similar grouping way as CBG can be reused, and spatial bundling and time bundling should not be simultaneously configured or applied.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, how to fill the NACK bits for the collision slot(s) needs to be determined.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, and only 1 actual scheduled PDSCH left in this DCI scheduling, this PDSCH will belong to sub-codebook 1.

	[10] CATT
	Proposal 14: Time bundling of HARQ-ACK feedback is low priority.

	[13] Ericsson
	Proposal 20: Configurable time domain HARQ-ACK bundling for semi-static codebook, which generates a single HARQ-ACK feedback for multiple PDSCHs scheduled by the same DCI, can be considered.

Observation 4: Applying configurable time domain HARQ-ACK bundling to dynamic codebook can reduce the HARQ-ACK codebook size, thus achieving a configurable balance with retransmission efficiency depending on the deployment scenario. 
Observation 5: In an extreme case, when NHBG is set to 1, all HARQ-ACK bits corresponding to the PDSCHs scheduled by the same DCI are bundled into a single bit. In this case same HARQ-ACK sub-codebook can be used for single and multiple PDSCH scheduling.
Proposal 23: Time domain HARQ-ACK bundling with configurable number of time bundling groups (including the extreme case of single bundling group) can be considered for dynamic codebook enhancement.

	[14] Nokia
	Proposal 9: Time domain bundling of HARQ-ACK feedback over PDSCHs scheduled by the same DCI is supported. In the case that all HARQ-ACK(s) are bundled into a single bit per DCI, single sub-codebook is used.
Proposal 10: For Type-1 codebook, configurable time domain bundling of HARQ-ACK feedback over M consecutive PDSCHs scheduled by the same DCI is supported. 
· Modified TDRA table is used in the codebook determination 
· TDRA rows are modified by keeping the last SLIV(s) of the row corresponding to the number of bundled HARQ-ACK bit(s) and removing other SLIVs from that row.

	[16] Samsung
	Proposal 17: If HARQ-ACK bundling is supported, bundling is performed within valid PDSCHs scheduled by a single DCI. Down-select one of the following alternatives:
· Alt a: gNB configures a number of HARQ-ACK bundling groups (Nb) per DCI
· Alt b: gNB configures a number of valid PDSCHs per HARQ-ACK bundling groups (Npb)
· Alt c: gNB configures time duration of one HARQ-ACK bundling group (Tb).
· Prioritize HARQ-ACK bundling for Type-2 HARQ-ACK codebook.
Proposal 22: Postpone the discussion on whether/how to support time domain bundling for type-1 HARQ-ACK codebook until RAN1 makes the decision for the HARQ-ACK bundling mechanism.

	[17] MediaTek
	[bookmark: _Ref71638040]Proposal 1: For Type-2 codebook construction based on the principle of DAI per DCI, support the following PDSCH grouping and HARQ-ACK bit reporting to manage the codebook size.
· When a UE is configured with multi-PDSCH scheduling in a cell c, the scheduled PDSCHs from one DCI are grouped into  PDSCH groups based on Rel-15/16 CBG grouping principle
· , where N is the maximum number of PDSCH groups per DCI configured by network and C is the number of scheduled PDSCHs in the DCI. 
· Let 
· Each PDSCH group in the first  PDSCH groups contains  scheduled PDSCHs and each PDSCH group in the remaining PDSCH groups contains  scheduled PDSCHs. 
· UE reports one HARQ-ACK bit for each PDSCH group
· If all PDSCHs within a PDSCH group are decoded correctly, UE reports “ACK”
· Else, UE reports “NACK”
· If , UE will append  “NACK” bits after the M HARQ-ACK bits from the  TB groups to construct the codebook

	[18] Intel
	Proposal 10
· Time domain bundling is supported in HARQ-ACK transmission. 
· The PDSCHs associated with the HARQ-ACKs that are time bundled should be scheduled by the same DCI.
· The maximum number of PDSCHs for which HARQ-ACKs are bundled can be configured by high layer.
Proposal 11
· For Type-1 HARQ-ACK codebook with time domain bundling 
· For each row in TDRA table, N SLIVs are selected and associated with N bundled HARQ-ACK of the row. 
· It is beneficial that the selected SLIVs of each row in TDRA table for each K1 value can be mapped to the same slot(s).
· A modified TDRA table can be obtained with each row only containing the N selected SLIVs.
· Rel-16 Type-1 HARQ-ACK codebook generation can be applied based on the modified TDRA table.
Proposal 12
· For Type-2 HARQ-ACK codebook with time domain bundling, 
· If the maximum number of bundled HARQ-ACK per DCI is one or two, single HARQ-ACK codebook can be used. Otherwise, two sub-codebooks can be applied. 
· When two sub-codebooks are used, if the actual number of bundled bits is 1 or 2 for a DCI, the first sub-codebook is used to carry the bundled HARQ-ACK for the DCI. Otherwise, the second sub-codebook is used.
Proposal 13
· Time domain bundling can be applied to Type-3 HARQ-ACK codebook. 
· HARQ-ACK bits of adjacent HARQ process IDs that are scheduled by the same DCI can be bundled.

	[19] NTT DOCOMO
	Proposal 4: Support time domain HARQ-ACK bundling.

	[23] LG Electronics
	Proposal #15: If time domain bundling is to be supported for type-1 HARQ-ACK codebook construction,
· Only allow bundling operation for all PDSCHs corresponding to each DCI.
· Each PDSCH reception occasion is determined based on the last SLIV among multiple SLIVs associated with a row index.

Proposal #17: If time domain bundling is to be supported for (enhanced) type-2 HARQ-ACK codebook construction,
· Only allow bundling operation for all PDSCHs corresponding to each DCI.
· HARQ-ACK bits corresponding to single PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.

	[24] Apple
	Proposal 19: The output of the codebook procedure is grouped into bundles with a maximum # (M) of HARQ-ACK bits per HARQ-ACK bundle X. The bits in each bundle undergo an “AND” operation as output to the codebook.
Proposal 20: Introduce signaling mechanism to enable generating a HARQ-ACK bit per ‘M’ scheduled PDSCHs in a multi-PDSCH scheduling by performing HARQ-ACK bundling to compress the HARQ-ACK bits overhead.

	[26] Qualcomm
	Proposal 10: For type-2 codebook, in the case of time domain bundling of A/N bits corresponding to PDSCHs scheduled by the same DCI into one bit, a single codebook should be defined at least if CBG operation is not configured.
Proposal 11: Allowing different numbers of A/N bits per multi-PDSCH grant, such that for each A/N occasion all the corresponding multi-PDSCH grants will have the same A/N bits, however, from one A/N occasion to another we can allow different number A/N bits per grant
· If time domain bundling is enabled, then the bundling pattern can be changed from one A/N occasion to another. 
· Time-domain bundling patterns to be defined via RRC configuration and the active pattern can be changed by MAC-CE or PDCCH.

	[27] ITRI
	Observation 1: There may have redundant HARQ-ACK bits of type-1 codebook considering multiple PDSCHs scheduled by a DCI, if Rel-16 procedure is applied.
Proposal 3: Time domain bundling could be considered to reduce the size of type-1 codebook.



Issue 3.2-1) Time domain bundling for type-1 HARQ-ACK codebook:

Company views on time domain bundling for type-1 HARQ-ACK codebook:
· Option 1: Time domain bundling is performed across all PDSCHs scheduled by a DCI and pruning procedure is based on the last SLIV
· Supported by Huawei, vivo, Fujitsu, Ericsson, LG Electronics
· Option 2: Time domain bundling is performed across subset of PDSCHs scheduled by a DCI, FFS for pruning procedure
· Supported by vivo, Nokia, Intel
· vivo: A set of occasions is determined based on all (valid) SLIVs in each row of the TDRA table, in the same way as the case when time domain bundling is not configured, and time domain bundling is performed for each subset of occasions divided from the set of occasions.
· Nokia: Modified TDRA table is used in the codebook determination and TDRA rows are modified by keeping the last SLIV(s) of the row corresponding to the number of bundled HARQ-ACK bit(s) and removing other SLIVs from that row.
· Intel: For each row in TDRA table, N SLIVs are selected and associated with N bundled HARQ-ACK of the row. A modified TDRA table can be obtained with each row only containing the N selected SLIVs.

[Moderator’s note to Issue 3.2-1] Given a small number of inputs and split views, it is encouraged for companies to provide views on the above options, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	We support option 2 as it is more flexible and also this way option 1 can be covered.

	Qualcomm
	We are bit confused about the two options; can we have more clarifications from the proposing companies. Nokia’s proposal sounds very similar to option 1. 

	Intel
	We prefer to support time bundling based on a subset of PDSCHs scheduled by a DCI. Time bundling to single bit can be a special case. Without such a flexibility, it means the reported payload size is either N or N/8 (assuming maximum 8 PDSCHs are configured for a row of TDRA table). There is too large gap between the maximum and minimum payload size. Considering the efficiency depends on the variation of channel, always fixed as 1 single bit for different SCS and different channel is undesirable. 

	Samsung
	We suggest to deprioritize time domain bundling for type-1 HARQ-ACK CB, since the proposed solution is not clear. For example, for option 1, even if the last SLIV is used to generate type-1 HARQ-ACK CB, but PDSCHs are transmitted over multiple SLIVs. In this case, if the last SLIV is invalid (i.e., overlapping with semi-static UL symbol) but other SLIVs are valid, then the type-1 HARQ-ACK CB cannot include the HARQ-ACK information for the PDSCHs. 

	Xiaomi 
	Open to discuss.
From our understanding, Option 1 means only one HARQ-ACK information is generated in Type 1 HARQ-ACK codebook for the multiple scheduled PDSCHs. But we don’t understand what “pruning procedure” is need? We think the current Type 1 HARQ-ACK codebook specification can already handle the case, no other enhancement is needed.
Option 2 seems more flexible, since more than one HARQ-ACK information can be generated for the multiple scheduled PDSCHs, but we don’t quite understand the proposal of VIVO/Intel, and the proposal of Nokia seems like Option 1?

	Vivo
	In our understanding, for Option 2, the method proposed by us is totally different from those proposed by Nokia and Intel, in terms of codebook construction procedure, and operation range for time domain bundling, etc. More details can be found in our contribution [R1-2108963].
For the listed two options, Option 1 is slightly preferred, due to that it can guarantee that time domain bundling is performed for PDSCH(s) scheduled by a single DCI. 

	OPPO
	Prefer option 2. Time domain bundling across all the scheduled PDSCHs may lead to large performance loss or inefficiency of retransmission scheduling. For example, if 8 PDSCHs are scheduled by a DCI, and UE does not correctly receive one of them, then the UE should report NACK for all the PDSCHs. From gNB side, all the 8 PDSCHs need to be retransmitted.  

	Nokia/NSB
	We prefer option 2.

	Apple
	Option 2 allows for some level of flexibility in deciding the level of bundling that is performed as opposed to option 1 which semes to be just N or 1 bit.

	InterDigital
	We prefer option 2. 

	Fujitsu
	Considering the very limited time for the WI, we prefer option 1 as it can save standardization effort. But we are open to discussing Option 2. 

	DOCOMO
	Option 1. Option 1 is simpler than option 2. 
In our understanding, based on current agreements for type 1 HARQ-ACK CB, time domain bundling should be determined before K1 set extension and PDSCH candidate occasion determination. If we adopt option 2, there may be different possibilities for K1 set extension and PDSCH candidate occasion determination considering different sub-set sizes for bundling. It will make the procedure even more complicated. With option 1, K1 set extension will not be needed and candidate PDSCH occasion can be determined based on the last SLIV.

	ZTE, Sanechips
	We are open to discuss this issue and suggest to deprioritize time domain bundling for type-1 HARQ-ACK CB.
For Option 1, We share same view with Samsung. In addition, the pruning procedure of Option 1 is different with Rel-16 pruning procedure and needs to be enhanced. For option 2, we suggest to further clarify on the description.

	Ericsson
	We support Option 1 since it is the most straightforward considering the limited time left in the WI. Furthermore, we think the time domain bundling should be configurable, i.e., on/off. If it is configured as on, then the Rel-16 Type-1 codebook procedure can be reused “as is” for multi-PDSCH scheduling which eases implementation.

	Huawei, HiSilicon
	We support option 1.

	Moderator
	· Option 1 (across all PDSCHs): vivo, Fujitsu, NTT DOCOMO, Ericsson, Huawei
· Option 2 (across subset of PDSCHs): Lenovo, Intel, OPPO, Nokia, Apple, InterDigital
· Samsung: De-prioritization

Slightly more companies prefer Option 2. However, from my understanding, details on type-1 HARQ-ACK codebook generation are different for each proponent of Option 2. Considering remaining two RAN1 meetings, if we cannot make a consensus on codebook generation details for Option 2, time domain bundling will not be supported for Type-1 codebook generation. So, I would strongly encourage proponents for Option 2 to consider simpler Option 1. Alternatively, proponents for Option 2 could provide a complete solution to be acceptable to all.


	ZTE, Sanechips
	We do not support option 1 since option 1 can not work when the last SLIV is invalid (i.e., overlapping with semi-static UL symbol) but other SLIVs are valid.

	Xiaomi
	Yes, we can to support Option1. and for ZTE’s comment, our thinking is, even the last PDSCH is invalid, the HARQ-ACK PUCCH slot is calculated based on k1 and the last PDSCH( even it is invalid). and if time domain bundling is performed across all PDSCHs, the HARQ-ACK for invalid PDSCHs, including the last PDSCH, should be regarded as ACK for HARQ bundling.

	Panasonic 
	Option 1 is simple, while Option 2 has more flexibility. We prefer to support Option 2.  

	Nokia/NSB
	Agree with QC. We are OK with Option 1. 




Issue 3.2-2) Time domain bundling for type-2 HARQ-ACK codebook:

Company views on time domain bundling for type-2 HARQ-ACK codebook:
· Option 1: Time domain bundling is performed across all PDSCHs scheduled by a DCI and corresponding HARQ-ACK bit belongs to the first sub-codebook.
· Supported by vivo, Ericsson, LG Electronics, Qualcomm
· Option 2: Time domain bundling is performed across subset of PDSCHs scheduled by a DCI, FFS for how to determine the subset of scheduled PDSCHs
· Supported by vivo, Ericsson, Samsung?, MediaTek, Intel, Apple, Qualcomm
· Ericsson, Samsung: Configure the number of bundling groups
· Samsung, MediaTek, Intel, Apple, Qualcomm: Configure the number of PDSCHs per bundling group
· Qualcomm: Time domain bundling pattern can be configured by higher layer parameter.
· Samsung: Configure the time duration of bundling group

[Moderator’s note to Issue 3.5-2] Given split views, it is encouraged for companies to provide views on the above options, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	We support option 2 as it is more flexible in terms of configuring the subset size and also this way option 1 can be covered.

	Qualcomm
	We think that we can split the discussions into multiple sub-topics. 
First of all, we need to define the rule for generating the HARQ-ACK bits in case of no time domain bundling, e.g., zero padding and how to design the feedback sequence in case of invalid PDSCHs.
Then, we can discuss option 1 separately as it is very straight forward and will not require a lot of efforts. 
Finally, we can discuss the bundling pattern when we allow more than one feedback bit per DCI. 

	Intel
	We prefer to support time bundling based on a subset of PDSCHs scheduled by a DCI. Time bundling to single bit can be a special case. Without such a flexibility, it means the reported payload size is either N or N/8 (assuming maximum 8 PDSCHs are configured for a row of TDRA table). There is too large gap between the maximum and minimum payload size. Considering the efficiency depends on the variation of channel, always fixed as 1 single bit for different SCS and different channel is undesirable. 

	Samsung
	We support option 2 for higher DL performance and lower UL overhead. Taking into account time-domain channel correlation, bundling of all PDSCHs scheduled by a DCI degrades DL performance. It would be better that gNB has a chance to select appropriate bundling groups/windows. 

	Xiaomi
	Open to discuss. And prefer the same mechanism is adopted both for Type 1 and 2 HARQ-ACK codebook.

	Vivo
	We are open to support either of the two options listed above. However, Option 2 is slightly preferred for flexibility. When the number of subsets is limited to 1 for Option 2, it implements Option 1 actually.

	Panasonic 
	We support Option 2 due to its flexibility.

	OPPO
	Prefer Option 2.

	Nokia, NSB
	We prefer Option 2. To avoid duplicated discussion and potentially diverged outcomes, it would be beneficial to agree on a time domain bundling mechanism that is common for both codebooks. 

	Apple
	We prefer Option 2.

	InterDigital
	We prefer Option 2. 

	DOCOMO
	OK with both option 1 and option 2.

	NEC
	We prefer Option 2.

	ZTE, Sanechips
	We share similar view with Qualcomm and we need to define the rule for generating the HARQ-ACK bits without time domain bundling

	Ericsson
	We support Option 2 with a configurable number of HARQ-ACK bundling groups. This is beneficial in that it achieves a configurable balance between feedback overhead and retransmission efficiency. Note that Option 2 includes Option 1 as a special case, i.e., number of HARQ bundling groups equal to 1. 

	Huawei, HiSilicon
	We support option 1. It is not clear to us why the functionality of time-domain bundling would have to be different according to the type of HARQ-ACK codebook. Thus we prefer some uniformity with the solution for Type-1 HARQ-ACK codebook.

	Moderator
	Clear majority companies prefer Option 2 to have a better flexibility. It is requested to provide further details on how to configure the subset of scheduled PDSCHs, i.e., one out of the following three sub-options. If we cannot converge to a single approach, the best we can do is Option 1.

· Option 2-1: Configure the number of bundling groups
· Option 2-2: Configure the number of PDSCHs per bundling group
· Option 2-3: Configure the time duration of bundling group


	Futurewei
	Support Option 2-1: Configure the number of bundling groups. 

	Apple
	Option 2-1: Configure the number of bundling groups

	Samsung
	We would like to clarify that only valid PDSCHs are considered. We support the updated Option 2-2 below.

Updated Option 2-2: Configure the number of valid PDSCHs per bundling group

For Option 2-1, it also should be clarified how to allocate the PDSCHs, we think only valid PDSCHs are considered.


	Huawei, HiSilicon
	Is the discussion about the number of bundling groups WITHIN one DCI scheduling multiple PDSCHs? Could there be some clarification on the definition of a bundling group?

	ZTE, Sanechips
	We tend to deprioritize for bundling

	Futurewei
	Although we prefer time-domain bundling by Option 2-1, but given that this issue is correlated with the progress of the other issue discussed during GTW time ‘Option 3: UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.’, it is acceptable neither to configure time-domain bundling nor CBG for multi-PDSCH to avoid no progress for both of the issues. 

	NEC
	Option 2-1: Configure the number of bundling groups

	Xiaomi
	Since Moderator suggest Option 1 for Type 1 HARQ-ACK codebook, we think it is also OK to support Option 1 for Type 2 HARQ-ACK codebook.

	vivo
	Option 2-1 is slightly preferred due to no additional alignment effort is required to determine the number of HARQ-ACK bits corresponding to a DCI/DAI in the codebook.

	Panasonic 
	We support Option 2. Regarding on how to configure the subset of scheduled PDSCHs, we are fine with either Option 2-1 or Option 2-2.

	Moderator
	Summary on companies’ view:
· Option 1: bundling across all PDSCHs
· Supported by Huawei, Xiaomi
· Option 2-1: Configure the number of bundling groups
· Supported by Futurewei, Apple, NEC, vivo, Panasonic
· Bundling group construction is based on configured or valid SLIV?
· Option 2-2: Configure the number of (valid?) PDSCHs per bundling group
· Supported by Samsung, Panasonic
· Bundling group construction is based on configured or valid SLIV?
· ZTE: De-prioritization
· Option 2-3: Configure the time duration of bundling group

To Huawei,
Yes, we are talking about bundling groups for PDSCHs scheduled by a single multi-PDSCH scheduling DCI.

To all,
It seems that we need more discussion for this topic. Please continue discussion.


	Lenovo, Motorola Mobility
	Our first preference is option 2-2, but we are also okay with option 2-1

	Ericsson
	We support Option 2-1 (Configure the number of bundling groups)
Regarding allocation of PDSCHs to the configured number of HARQ bundling groups (N_HBG),  we think that a simple approach could be to allocate maximum N_PDSCH_max = ceil(8/N_HBG) PDSCHs to each HBG where 8 is the maximum number of scheduled PDSCHs. Then the actually scheduled PDSCHs are allocated to HBGs by filling up the HBGs in order of increasing group number.
Based on the actual number of scheduled PDSCHs, there are a few cases to consider. Here I assume NACK = binary 0 and ACK = binary 1 and that the bundling operation is performed by a logical AND operation.
· Case 1: An HBGs is not completely "full," i.e., at least 1 PDSCH is allocated but fewer than N_PDSCH_max
· A simple approach could be to set the corresponding unallocated positions to  ACK (binary 1). Then when the HARQ-ACK bits are bundled, unallocated positions in the HBG do not affect the result of the bundling operation.
· Case 2: An HBG is completely "empty," i.e., no PDSCHs allocated
· A simple approach could be to set the bundled HARQ-ACK bit for this HBG to NACK (binary 0). This is analogous to the case of operation without bundling where the padding bits are set to NACK.
For the question from Samsung about how to allocate potentially invalid PDSCHs (e.g., due to collision with UL symbols) one simple way could be to still allocate the invalid PDSCHs to the proper bundling group, but to follow the same procedure as for Case 1 for setting the corresponding HARQ-ACK bit prior to bundling.

	OPPO
	We support Option 2-1: Configure the number of bundling groups.

	DOCOMO
	We prefer option 2-1, but also Ok with option 2-2.

	Intel
	We basically think there is much performance difference between Option 2-1 and 2-2. So we are fine to go with Option 2-1. A further issue is, when the number of bundling groups is configured, how to determine the PDSCHs in each group? For a scheduled row of TDRA table,
· Alt-1: the configured SLIVs are evenly divided into N bundling groups
· Alt-2: the valid SLIVs are evenly divided into N bundling groups


	Nokia/NSB
	We support Option 2-1.  

	InterDigital
	We prefer Option 2-1. 




Type-1 (semi-static) HARQ-ACK codebook
	Company
	Views

	[4] ZTE
	Proposal 3: The procedure for extending the K1 set and determining the association between each element of the extended K1 set and a set of SLIVs could be defined as following:
· Determine a set of slot offset between the last SLIV (PDSCH) and each SLIV for TDRA table. 
· Determine a set of SLIVs for each slot offset.
· Determine extended K1 set based on K1 set and the set of slot offset. 
· Determine a set of SLIVs for each element of extended K1 set.

	[10] CATT
	Observation 1: For a given PUCCH carrying type-1 HARQ-ACK, the number of DCIs can be sent by gNB is less than the number of k1, and the redundant PDSCH occasions will be generated if all k1 values are looped.
Proposal 10: The scheme for pruning candidate PDSCH occasions is based on number of DCIs that can be scheduled for a given PUCCH carrying HARQ-ACK.

	[12] Xiaomi
	Proposal 2: For Type 1 HARQ-ACK codebook, if multi-slot PDSCH is configured, the new K1 set is determined as 

,and the k1 value indicated in the scheduling DCI can only be chosen from the original K1 set instead of the new K1 set.

	[13] Ericsson
	Observation 3: The semi-static codebook generation scheme agreed in RAN1#106-e can support single and multiple PDSCHs in a single slot in single and multiple TRP transmission scenarios. No impact is anticipated from whether or not a UE supports multiple PDSCHs in a single slot in various DL transmission scenarios.

	[19] NTT DOCOMO
	Proposal 2: K1 set is extended to obtain the extended DL slot set. The K1 extension is based on K0 configurations in each TDRA row.

	[25] Convida
	Proposal 1. For type-1 codebook HARQ-ACK generation, it is preferred to use the extension of K1 set and the set of candidates PDSCH reception occasions/slots for reducing specification impact for single DCI scheduling multi-PDSCH.



Summary on Type-1 HARQ-ACK codebook generation: 

Agreement: (RAN1#106-e)
· For single TRP operation, for 480/960 kHz SCS,
· FFS: A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· FFS: A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· For single TRP operation, for 120 kHz SCS (same as current specification for FR2-1 for PUSCH),
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· FFS for multi-TRP operation
· Note: The optimization of HARQ codebook size for Type 1 or Type 2 codebook design is considered as a low priority in Rel-17 (this does not preclude HARQ ACK bundling in time domain).
· The agreement made in RAN1#105-e is revised as follows.
	Agreement: (RAN1#105-e)
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the set of candidate PDSCH reception occasions corresponding to a UL slot with HARQ-ACK transmission is determined based on a set of DL slots and a set of SLIVs corresponding to each DL slot belonging to the set of DL slots.
· The set of DL slots includes contains all the unique DL slots determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The set of SLIVs corresponding to a DL slot (belonging to the set of DL slots) at least includecontains all the SLIVs for that slot determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled within the DL slot by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The Rel-16 procedure is reused for determining the candidate PDSCH reception occasions for the set of SLIVs corresponding to each DL slot belonging to the set of DL slots
· Note: The Rel-16 procedure already handles pruning of multiple SLIVs corresponding to a DL slot, for both Ues that are and are not capable of receiving multiple PDSCHs per slot
· FFS: details of further pruning of the set of SLIVs
· FFS: impact if receiving more than one PDSCH in a slot is allowed, e.g., handling of overlapped SLIVs from different rows in the same and different DL slot
· FFS impact of time domain bundling, if supported



[Moderator’s note] Even though several companies suggest more details on type-1 HARQ-ACK codebook construction (e.g., by extending K1 set), moderator’s understanding is that the above revised agreement is sufficient and further details are up to spec editor’s discretion.

Please feel free to express views on Moderator’s note, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	We agree with Moderator’s note

	Intel
	The current agreement is a complete solution and no need for further clarification for now. However, the agreement for issue 2.3 and 2.6 may have some impact on the Type-1 codebook generation. 

	Samsung
	We agree with moderator’s note and the details are up to editor.

	Vivo
	We agree with Moderator’s note.

	Nokia/NSB
	We agree with Moderator’s note.

	Apple
	We agree with the moderator

	InterDigital
	We are fine with moderator’s note. 

	ZTE, Sanechips
	We tend to have a clear and common understanding on how to extend K1 set. If majority of companies wants to leave it to editor, we can also go for the FL’s suggestion.

	Ericsson
	Agree with the moderator’s note.

	Huawei, HiSilicon
	We agree with the Moderator’s note, the previous agreement is already a complete solution.

	Futurewei
	We agree with Moderator’s note. 




3 options for Type-2 (dynamic) HARQ-ACK codebook with CBG configured
	Company
	Views

	[1] Huawei
	Proposal 22: For type-2 HARQ-ACK codebook construction, option 3 is preferred.

	[2] Futurewei
	Proposal 10. For the construction of type-2 HARQ-ACK codebook when CBG operation is configured, Option 2 can be considered unless only time-variance (but not interference-variance) of channel is prioritized for FR2-2.

	[4] ZTE
	Proposal 4: When CBG operation is configured, the following Option 3 is preferred
· UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.

	[5] vivo
	Proposal 15: For constructing Type-2 HARQ-ACK codebook when CBG operation is configured, support Option 2, i.e. HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.

	[6] Fujitsu
	Proposal 3: For the Type-2 HARQ-ACK codebook, Option 1 should be supported where HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook. More specifically, the Type-2 HARQ-ACK codebook includes the following two sub-codebooks.
· The 1st sub-codebook includes HARQ-ACK bits for PDSCHs scheduled in a single-PDSCH and TB-based manner among all the CCs.
· The 2nd sub-codebook includes HARQ-ACK bits for PDSCHs scheduled in a single-PDSCH and CBG-based manner, and PDSCHs scheduled in a multi-PDSCH manner.

	[7] OPPO
	Proposal 6: For Type-2 HARQ-ACK codebook construction, HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.

	[8] NEC
	Proposal 4: For Alt 1 of type-2 HARQ-ACK codebook determination:
· Three sub-codebooks should be generated if CBG based transmission is configured for a serving cell in the PUCCH cell group.
· The HARQ-ACK of the SPS PDSCH release and Scell dormancy indication without scheduled PDSCH should belong to the first sub-codebook.
· If time domain bundling is supported, similar grouping way as CBG can be reused, and spatial bundling and time bundling should not be simultaneously configured or applied.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, how to fill the NACK bits for the collision slot(s) needs to be determined.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, and only 1 actual scheduled PDSCH left in this DCI scheduling, this PDSCH will belong to sub-codebook 1.

	[10] CATT
	Proposal 12: Simultaneous configuration for both CBG-based scheduling and multi-PDSCH scheduling shall be avoided.

	[12] Xiaomi
	Proposal 4: Not support to configure both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.

	[13] Ericsson
	Proposal 21: Support Option 2 for sub-codebook construction when CBG operation is configured (i.e., HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks)
Proposal 22: Option 3 can be considered for sub-codebook construction when CBG operation is configured (i.e., UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group).

	[14] Nokia
	Proposal 8: HARQ-ACK bits for CBG-based PDSCH reception and HARQ-ACK bits for multi-PDSCH reception are contained in separate sub-codebooks if same DCI configuration can be used for scheduling both CBG-based PDSCH reception and multi-PDSCH reception. Otherwise, HARQ-ACK reporting for CBG-based scheduling and multi-PDSCH scheduling is not supported simultaneously.

	[15] Panasonic
	Proposal 7: For Type-2 HARQ-ACK codebook, when CBG operation is configured,
· UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.

	[16] Samsung
	Proposal 19: For Type-2/enhanced type-2 HARQ-ACK codebook,
· 1st sub-codebook for single PDSCH reception, and PDCCHs requiring HARQ-ACK feedback.
· 2nd sub-codebook for multi-PDSCHs reception and CBG-based reception.

	[18] Intel
	Proposal 9
Adapt Option 1, i.e. up to 2 sub-codebooks in Type-2 HARQ-ACK codebook generation
· The second sub-codebook is used to carry HARQ-ACK for CBG-based transmission and HARQ-ACK for multi-PDSCH scheduling by a DCI if more than 3 HARQ-ACK bits are associated with the DCI. 
· Denote the maximum number of TBs that can be scheduled by a multi-PDSCH DCI as M and the number of configured CBGs for a PDSCH as N, the number of HARQ-ACK bits per DCI in the second sub-codebook equals to the maximum of all configured values M and N among all the configured cells
· If the number of HARQ-ACK bits associated with a DCI for multi-PDSCH scheduling is two, HARQ-ACK bits associated with the DCI can be included in the first sub-codebook. 
· 1 HARQ-ACK bit is included in the first sub-codebook for the DCI indicating SPS PDSCH release and Scell dormancy indication without scheduled PDSCH.

	[19] NTT DOCOMO
	Proposal 3: Support option 3 for CBG consideration, i.e. UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.

	[21] Lenovo
	Proposal 6: For NR operation between 52.6 GHz and 71 GHz, support following option 2:
· Option 2: HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.

	[22] InterDigital
	Proposal 7: Type-2 HARQ-ACK codebook construction procedure when CBG is configured for a cell within the same PUCCH cell group should be carefully evaluated.

	[23] LG Electronics
	Observation #2: Provided that type-1 HARQ-ACK codebook is configured, when multi-PDSCH scheduling is configured for cell#1 and CBG is configured for cell#2, HARQ-ACK codebook can be constructed without any further issues.
Proposal #16: For (enhanced) type-2 HARQ-ACK codebook, HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· The number of HARQ-ACK bits corresponding to each DAI of the second sub-codebook depends on the maximum value between M_max and C_max where M_max corresponds to the maximum configured number of PDSCHs for multi-PDSCH DCI across serving cells belonging to the same PUCCH cell group and C_max corresponds to the maximum number of CBGs across serving cells belonging to the same PUCCH cell group.

	[26] Qualcomm
	Proposal 13: Regarding the construction of the HARQ codebook when CBG operation is configured, we support Option 1.

	[28] WILUS
	Proposal 1: We propose to support Option 1 that HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.



Summary on 3 options for Type-2 (dynamic) HARQ-ACK codebook with CBG configured: 

Agreement: (RAN1#106-e)
Consider the following options to construct type-2 HARQ-ACK codebook when CBG operation is configured, and down-select to one of the following options in RAN1#106bis-e.
· Option 1: HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· Option 2: HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.
· Option 3: UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.
· Note: Multi-PDSCH reception refers to the case where multiple PDSCHs are scheduled by a DCI that is configured with TDRA table containing at least one row with multiple SLIVs.

Company views on 3 options for Type-2 (dynamic) HARQ-ACK codebook with CBG configured:
· Option 1 (7)
· Supported by Fujitsu, OPPO, Samsung, Apple, LG Electronics, Qualcomm, WILUS
· Option 2 (6)
· Supported by Futurewei, vivo, NEC, Ericsson, Nokia, Lenovo
· Option 3 (8)
· Supported by Huawei, ZTE, CATT, Xiaomi, Ericsson, Nokia, Panasonic, NTT DOCOMO

[Moderator’s note] It is observed that companies have split view among 3 options. So, it seems difficult to make a consensus as is. Instead, the following two questions are asked to understand better each company’s view. Please note that the following questions are indicated as “HIGH” since the discussion on CBG-related fields is put on hold due to this issue.

[HIGH] Q1: Which of 3 options is preferred? In addition, which option is NOT acceptable?
	Company
	Preferred option(s)
	NOT acceptable option(s)
	Comments

	Lenovo, Motorola Mobility
	Option 2
	Option 3 not acceptable
	Option 3 is the most restrictive one as it doesn’t allow supporting the combination of CBG transmission and multi-PDSCH transmission

	Qualcomm 
	Option 1
	Option 2 
	Having 3-subcodebooks will be complicated and increase the chances of codebooks misalignment. 

	Ericsson
	Option 2 or 3
	Option 1 is not acceptable
	We think Option 1 is an optimization and will lead to quite long discussions. There is not time for this.

	Intel
	Option 1
	Option 2/3
	Option 2 has large specification impacts, including a third sub-codebook, larger size of DAI in a DCI, larger size of NFI in a DCI. 
Option 3 is not preferred since CBG based operation and multi-PDSCH scheduling cannot be configured together. In general, due to the property of traffics, a UE may need to support CBG for a cell considering potential preemption and multi-PDSCH scheduling for another cell for throughput. 

	Samsung
	Option 1
	Option 3
	Option 3 is not acceptable in terms of gNB’s scheduling flexibility. No relation between multi-PDSCH scheduling in FR2-2 and CBG-based transmission in other FR. 
Option 2 is not preferred because it is not robust to DCI miss-detection. Also, option 2 requires additional DAI field in UL grant to indicate size of three sub-codebooks. 

	Xiaomi
	Option 3
	
	We think Option 3 is most clear one, since with very short slot duration, CBG transmission may not get obvious benefit but just cause extra HARQ-ACK overhead.
Anyhow, we know that other options can also work, so no one is not acceptable, if we don’t care about unnecessary HARQ-ACK overhead.

	Vivo
	Option 2
	Option 1
	Option 1 will lead to potentially large specification efforts, as well as additional overhead and larger codebook size.

	Panasonic
	Option 3
	
	The concept is simple.

	OPPO
	Option 1
	Option 2
	Compare to Option 1, Option 2 has large spec impacts and less benefits.

	Nokia/NSB
	Option 2(first)
Option 3
	Option 1
	

	Apple
	Option 1
	Option 2
	

	Fujitsu
	Option 1
	Option 2/3
	Option 2 has too many sub-codebooks and thus a sub-codebook may correspond to a small number of CCs. This is not beneficial for the robustness of total DAI which is guaranteed by repetition across different CCs.
Option 3 is too restrictive, and has the same drawback as Option 2.

	DOCOMO
	Option 3
	Option 1
	Option 3 is the simplest. Option 1 is optimization but it goes away from the principle in Rel-16 that TB based and CBG based HARQ-ACK bits are in separate sub-codebooks.

	NEC
	Option 2
	
	

	CATT
	Option 3
	Option 1/2
	Option 3 is the simplest.

	WILUS
	Option 1
	
	

	ZTE,Sanechips
	Option 3
	Option 2
	Compared with other two methods, Option3 is relatively simple.

	MediaTek
	Option2 and Option3
	Option1
	

	Huawei, HiSilicon
	Option 3
	Option 1
	Option 1 breaks the design principle from Rel-15 to separate CBG and non-CBG bits into separate sub-codebooks. Option 2, although not our preference as it comes with additional complexity (third sub-codebook), maintains that principle.

	Futurewei
	Option 2 or Option 3
	
	Option 2 is our preferred solution. Option 3 is acceptable if interference-variant channel is not considered. (sorry for the latency)

	Moderator
	Summary on companies’ view:
· Option 1 (Merged sub-codebook)
· Support (7): Qualcomm, Intel, Samsung, OPPO, Apple, Fujitsu, WILUS
· NOT acceptable (57): Ericsson, vivo, NTT DOCOMO, CATT, MediaTek, Nokia/NSB, Huawei/HiSilicon
· Main concerns: Over-optimization, larger HARQ-ACK payload size, and potentially larger specification impact
· Option 2 (Separate sub-codebooks)
· Support (7): Lenovo, Ericsson, vivo, OPPO, Nokia, NEC, MediaTek
· NOT acceptable (6): Qualcomm, Intel, Apple, Fujitsu, CATT, ZTE
· Main concerns: UE’s increased complexity, increased DL/UL DCI overhead, and HARQ-ACK codebook robustness issue
· Option 3 (Disallowance of simultaneous CBG and multi-PDSCH configuration)
· Support (8): Ericsson, Xiaomi, Panasonic, Nokia, NTT DOCOMO, CATT, ZTE, MediaTek
· NOT acceptable (4): Lenovo, Intel, Samsung, Fujitsu
· Main concerns: Too restrictive since two different properties are not configured together

It seems that companies are nearly evenly distributed for each option and quite hard to converge to a specific option at this stage. All concerning points can be understood, but if we can minimize specification impact for Option 1, we may figure out drawbacks for Option 2 and Option 3. In that sense, as the moderator, I would suggest to go with Option 1 at least for the case where the maximum number of CBGs and the maximum number of schedulable PDSCHs are the same, which can keep the HARQ-ACK bits corresponding to a DAI value the same for CBG and multi-PDSCH cases and can reduce specification impact as much as possible.


	Huawei, HiSilicon
	Sorry for the late feedback, we added our preference above.



[HIGH] Proposal #3.4 (type-2 CB and CBG):
· For generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs, and if CBG operation is configured within the same PUCCH group,
· At least if the maximum configured number of PDSCHs for multi-PDSCH DCI is the same as the maximum number of CBGs, across serving cells belonging to the same PUCCH cell group,
· HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· FFS otherwise

Companies are encouraged to provide views on Proposal #3.4. Please not that this approach would not make everyone happy but we need to find a way to make a consensus. If you can suggest another approach that we can converge, it would be highly appreciated. Otherwise, please be constructive to this kind of middle ground solution.
	Company
	Views

	Huawei, HiSilicon
	The FFS point should be clarified. Should the FFS point be resolved by option 3? I.e. UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group, if the maximum configured number of PDSCHs for multi-PDSCH DCI is NOT the same as the maximum number of CBGs, across serving cells belonging to the same PUCCH cell group.

While the proposal might work, the constraint on the configuration may not make it very practical useful, although we understand that it allows some cases of joint configuration of CBG operation and multi-PDSCH scheduling in the same PUCCH group.

	Transsion
	We understand the intention of this proposal, however, our concern is that leaving the FFS here may introduce additional spec efforts.  

	DOCOMO
	As there is pre-requisite that “if the maximum configured number of PDSCHs for multi-PDSCH DCI is the same as the maximum number of CBGs”, but in our understanding, a unified solution is preferred instead of relying on values configured for these features. 
Moreover, if time domain bundling is applied, e.g. bundle very 2 PDSCHs into one bit, the condition of “the maximum configured number of PDSCHs for multi-PDSCH DCI is the same as the maximum number of CBGs” doesn’t work.
From simplicity perspective, we suggest that CBG and multi-PDSCH scheduling issues are not mixed. That’s why we prefer option 3 and can compromise to option 2.

	Samsung
	We support the proposal for the sake of progress.

	Futurewei
	Agree with the proposal and suggest not to include the FFS. 

	Ericsson
	We don’t think this is the correct way forward. It is only a partial solution, and the benefit is not clear. How often is the maximum number of PDSCHs and the maximum number of CBGs the same? It seems very strange to specify a solution for such a case. We have strong concerns about the FFS point and long discussions and spec impact it will create. If the FFS is removed, then the solution is really not any better than Option 3.

We suggest a pragmatic way forward is Option 3 given the time remaining in the WI. This option has the most number of supporters and the least number of ojbectors.

	Intel
	We support the FL proposal

	Nokia/NSB
	We share view with DOCOMO and Ericsson. 
We are OK to support Option 3 as compromise which is least objected.   

	Vivo
	We share the same view with Docomo, Ericsson and Nokia. Our first preference is Option 2 and can accept Option 3 as compromise.

	Xiaomi
	To better understand proposal #3.4, the intention behind it is as Moderrate said “I would suggest to go with Option 1 at least for the case where the maximum number of CBGs and the maximum number of schedulable PDSCHs are the same, which can keep the HARQ-ACK bits corresponding to a DAI value the same for CBG and multi-PDSCH cases and can reduce specification impact as much as possible.” But does that mean CBG operation only applies to single PDSCH scheduling case? And a step further, does that mean CBG and multi-PDSCH scheduling can not be configured on the same cell?
But I don’t remember we have agreement that CBG and multi-PDSCH scheduling can not be configured on the same cell…Please correct me if I am wrong. 

	Moderator
	



[HIGH] Proposal #3.4a (type-2 CB and CBG):
· If time-bundling operation is not supported or not configured if supported, UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook.

Companies are encouraged to provide views on Proposal #3.4a. Please note that based on GTW discussion, if we cannot converge somewhere, the above proposal would be reported to the vice-chairman for endorsement. So, it would be appreciated if we could do constructive discussion.
	Company
	Views

	OPPO
	We can accept this proposal.

	Samsung
	We cannot accept the proposal, which makes unnecessary restrictions on two independent operations targeting for different scenarios

The problem should be how to multiplex with HARQ-ACK for CBG and HARQ-ACK for multi-PDSCHs, not to allow/disallow configurations for two independent operations. 
Without supporting both option 1 and option 2, the default behavior is to allow configuration of CBG and multi-PDSCH at the same time but not to allow multiplexing with HARQ-ACK for CBG and HARQ-ACK for multi-PDSCHs in a PUCCH. For example, TB-based HARQ-ACK and CBG-based HARQ-ACK are multiplexed and transmitted in a PUCCH in slot n (legacy Rel-15 rule), single PDSCH-based HARQ-ACK and multi-PDSCH based HARQ-ACK are multiplexed and transmitted in a PUCCH in different slot m (new Rel-17 rule). Even if there are some scheduling restrictions, it would give a room to configure two operations at the same time.

	Lenovo, Motorola Mobility
	We are fine to accept the proposal 

	Huawei, HiSilicon
	We support the proposal #3.4a

	Qualcomm
	We are fine with the proposal 

	Futurewei
	We support Proposal #3.4a. 

	Apple
	We are okay with the proposal

	DOCOMO
	We can accept the proposal.

	Ericsson
	We support Proposal #3.4a, with one clarification:
Our understanding is that the wording of the above proposal was written considering that time-bundling means all HARQ-ACK bits combined into 1 bit (i.e., single HARQ-ACK bundling group). There is still discussion on whether there can be multiple HARQ-ACK bundling groups. Therefore, we suggest the following:
· If time-bundling operation is not supported or time-bundling with more than one HARQ bundling group is not configured if supported, UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook.
In our view, it is not worth over-optimizing the combination of CBGs and multi-PDSCH.

	NEC
	We can accept the proposal.

	Intel
	We still think Option 1 is the right choice. Why shall we limit the potential service property of the UE? 
We think one potential compromise is to define UE capability for Option 1 and Option 3. This may address the concern on the ‘complexity’ of Option 1, though we think the ‘complexity’ is not a real problem. 

	vivo
	We can accept the proposal.

	Panasonic 
	In general, we do not see a motivation to mix CBG operation and multi-PDSCH scheduling, even when time-bundling operation of them at the same time are configured if supported. We share same view with DOCOMO, Ericssion, and Nokia in earlier round. We support Option 3, i.e., UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.

	CATT
	We have similar view as Panasonic.

	Moderator
	Summary on companies’ views:
· Support: OPPO, Lenovo, Huawei, Qualcomm, Futurewei, Apple, NTT DOCOMO, Ericsson, NEC, vivo, Panasonic, CATT
· Object: Samsung, Intel

To Ericsson,
That kind of clarification can be discussed once we agree on introducing time bundling operation. The suggested change may require more clarification point, such as the definition of bundling group, etc.

To Samsung and Intel,
I can follow the logic from Samsung and Intel. However, given that the strong majority, could you reconsider your stance? If not, possibly we can go with this proposal as working assumption.


	Samsung
	Given that situation and for ensuring complete of Rel-17 Above52.6GHz WI in time, we can accept the current proposal as a compromise.

	Qualcomm
	We are okay with the proposal 

	Nokia/NSB
	We are fine with the proposal

	ZTE, Sanechips
	We support the proposal #3.4a

	Ericsson
	We support Proposal #3.4a.
Agree with Moderator's comment to us.

	Moderator
	To Samsung,
Thank you very much for the willingness to make a consensus!

To Intel,
Given that situation, could we agree on the Proposal #3.4a?


	Intel
	We understand the main intention from other companies is to simplify the design. In this sense, we prefer to delete ‘If time-bundling operation is not supported or not configured if supported’. Consequently, such limitation applies no matter time bundling is used or not. In general, it is strange to configure time bundling for a cell to reduce HARQ codebook size, while configure CBG in another cell which increase HARQ codebook size. In fact, in existing NR, it is not allowed to simultaneous configure CBG based transmission and spatial bundling in the same PUCCH group. 
· If time-bundling operation is not supported or not configured if supported, UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook.
We propose the above revision as compromise. We do not see the need to further consider solutions with time bundling + CBG. If we can allow more specification impact, we think Option 1 is more beneficial. 

	vivo
	We are fine with Intel’s update




[HIGH] Q2: If option 3 is selected, will multi-PDSCH scheduling be NOT configured, in case “type-1” HARQ-ACK codebook is configured and CBG is configured?
	Company
	Views

	Lenovo, Motorola Mobility
	Yes, this is our understanding

	Qualcomm
	We can maintain the same behavior, i.e., not allow CBG and multi-PDSCH scheduling in the same PUCCH group. Otherwise, the codebook generation will be more complicated

	Ericsson
	The 3 options listed in the prior agreement indeed apply to Type 2 (dynamic) HARQ-ACK codebook. But we agree with the moderator that it is a valid question on whether or not Option 3 (if agreed) would also apply to Type 1. To limit spec complexity, we think it would make sense to have the same configuration restrictions for both Type 2 and Type 1. Hence, if Option 3 is agreed, we would support the same for both Type 1 and Type 2.

	Intel
	We prefer to allow the configuration of CBG based transmission and multi-PDSCH scheduling for both Type-1 and Type-2 HARQ-ACK codebook 

	Samsung
	We share Intel’s view. 

	Xiaomi
	If both of them are configured, we prefer only multi-PDSCH scheduling configuration is effective. And UE will neglect CBG configuration.

	Vivo
	Agree with other companies that the same behavior can be applied to both Type-1 codebook and Type-2 codebook for simplicity.

	Panasonic 
	Yes, our view is that a UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.

	OPPO
	We support configuration of CBG based transmission and multi-PDSCH scheduling, as both features are beneficial for high throughput cases. 

	Nokia, NSB
	We see that multi-PDSCH scheduling can be configured also when Type 1 CB and CBG are configured. Otherwise there would not be HARQ feedback supported for simultaneous configuration of CBG and multi-PDSCH scheduling, as agreed in RAN1#105-e for 120 kHz SCS.

	Apple
	yes

	Fujitsu
	Yes, we have the same understanding.

	DOCOMO
	We share similar view as Qualcomm.We support Option 3 as it is the simplest one. 

	NEC
	Share the same view with Vivo

	CATT
	Yes

	WILUS
	We share Intel’s view.

	ZTE, Sanechips
	We understand that same rule can also be applied for this situation.

	MediaTek
	We support the behavior.

	Huawei, HiSilicon
	Yes. In terms of functionality, we see no reason to have a different functionality for Type-1 and Type-2 HARQ-ACK codebooks, so if option 3 is agreed it should apply to both.

	Transsion
	Yes, the same rule should be applied to both Type 1 codebook and Type 2 codebook.

	Futurewei
	If CBG for multi-PDSCH is supported, suggest to apply the same rule to Type 1 and Type 2 codebook. 




Type-2 (dynamic) HARQ-ACK codebook
	Company
	Views

	[8] NEC
	Proposal 4: For Alt 1 of type-2 HARQ-ACK codebook determination:
· Three sub-codebooks should be generated if CBG based transmission is configured for a serving cell in the PUCCH cell group.
· The HARQ-ACK of the SPS PDSCH release and SCell dormancy indication without scheduled PDSCH should belong to the first sub-codebook.
· If time domain bundling is supported, similar grouping way as CBG can be reused, and spatial bundling and time bundling should not be simultaneously configured or applied.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, how to fill the NACK bits for the collision slot(s) needs to be determined.
· If there is a confliction between any of scheduled PDSCHs of a single DCI and uplink symbol(s) indicated by TDD configuration, and only 1 actual scheduled PDSCH left in this DCI scheduling, this PDSCH will belong to sub-codebook 1.

	[10] CATT
	Proposal 13:  The HARQ-ACK bits for 2 PDSCHs scheduled by one DCI are included in the second sub-codebook.

	[16] Samsung
	Proposal 18: The number of HARQ-ACK bits for PDSCHs scheduled by a single DCI is determined as the maximum configured number of PDSCHs.
· FFS: If UE only receives a single DCI, the number of HARQ-ACK bits is determined as the number of valid PDSCHs scheduled by a single DCI

Observation 6: Including HARQ-ACK bits for 2 PDSCHs scheduled by a DCI in the first HARQ-ACK sub-codebook complicates the specification with marginal gain.
Observation 7: No enhancement is needed for a DCI indicating SPS release or Scell dormancy.
Proposal 20: The HARQ-ACK bits are ordered according to the time order of valid PDSCHs scheduled by a DCI.
Proposal 21: when a UE supports UE capability type2-HARQ-ACK-Codebook (FG 18-9), and there are >1 DCIs belonging to the same MOs and scheduling PDSCHs to the same serving cell. And these DCIs are configured to be able to schedule multiple PDSCHs. The counting procedure for the PDSCHs scheduled by these DCIs are:
· PDSCHs are separated into different sets and each set of PDSCHs are scheduled by the same DCI. PDSCHs are counted separately for different sets. 
· The counting order between different sets of PDSCHs are based on the reception time of the first PDSCH in each set.

	[18] Intel
	Proposal 9
Adapt Option 1, i.e. up to 2 sub-codebooks in Type-2 HARQ-ACK codebook generation
· The second sub-codebook is used to carry HARQ-ACK for CBG-based transmission and HARQ-ACK for multi-PDSCH scheduling by a DCI if more than 3 HARQ-ACK bits are associated with the DCI. 
· Denote the maximum number of TBs that can be scheduled by a multi-PDSCH DCI as M and the number of configured CBGs for a PDSCH as N, the number of HARQ-ACK bits per DCI in the second sub-codebook equals to the maximum of all configured values M and N among all the configured cells
· If the number of HARQ-ACK bits associated with a DCI for multi-PDSCH scheduling is two, HARQ-ACK bits associated with the DCI can be included in the first sub-codebook. 
· 1 HARQ-ACK bit is included in the first sub-codebook for the DCI indicating SPS PDSCH release and SCell dormancy indication without scheduled PDSCH.

	[23] LG Electronics
	Proposal #18: For the UE indicating by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, DAI is counted
· First, in increasing order of the “first” PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair
· Second in ascending order of serving cell index, and 
· Third in ascending order of PDCCH monitoring occasion index , where . 

	[24] Apple
	Proposal 21: For a CC that is configured with TDRA table containing at least one row with multiple SLIVs and schedules multiple PDSCHs, the HARQ-ACK for SPS PDSCH release and SCell dormancy indication without scheduled PDSCH should be included in the first HARQ-ACK sub-codebook. 
Proposal 22: Consider introducing a configurable threshold (e.g., 2) to allow M PDSCHs scheduled by a single DCI to be included into the first HARQ-ACK sub-codebook where M<= threshold.

	[26] Qualcomm
	Proposal 12: If all PDSCHs scheduled by a DCI that schedules multi-PDSCHs (TDRA row has multiple SLIVs) except one PDSCH will not be transmitted due to overlap with semi-static UL symbols, then A/N bit of the valid PDSCH will be carried in the codebook of fallback and single-PDSCH grants.



Issue 3.5-1) HARQ-ACK bit corresponding to SPS PDSCH release, SCell dormancy indication without scheduled PDSCH:

Agreement: (RAN1#105-e)
If Alt 1 (C-DAI/T-DAI is counted per DCI) is adopted for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs, 
· At least two sub-codebooks are generated for a PUCCH cell group where 
· The first sub-codebook is for the following cases: 
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing rows each with a single SLIV
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing at least one row with multiple SLIVs and schedules only a single PDSCH
· The second sub-codebook is for the following case: 
· Any DCI that is configured with TDRA table containing at least one row with multiple SLIVs and schedules multiple PDSCHs 
· FFS: Methods (if needed) to align the size of HARQ-ACK feedback corresponding to different DCIs
· FFS: Whether HARQ-ACK bits for 2 PDSCHs scheduled by this DCI can be included in the first sub-codebook in some cases
· FFS: SPS PDSCH release, SCell dormancy indication without scheduled PDSCH
· FFS: 2 or 3 sub-codebooks if CBG is configured for a serving cell in the PUCCH cell group
· FFS: impact of time domain bundling, if supported, e.g., the number of sub-codebooks including single codebook if all A/N bits are bundled into a single bit per DCI

Company views on HARQ-ACK bit corresponding to SPS PDSCH release, SCell dormancy indication without scheduled PDSCH:
· The corresponding HARQ-ACK bit belongs to the first sub-codebook.
· Supported by NEC, Samsung?, Apple

[Moderator’s note to Issue 3.5-1] Given a small number of inputs, it is encouraged for companies to provide views on the above proposal, if any.
	Company
	Views

	Qualcomm
	It is reasonable to include such HARQ-ACK bits in the first codebook, as the second codebook may have multiple A/N bits corresponding to each DCI, which can increase UCI load size unnecessarily. 

	Intel
	Support 

	Samsung
	In Rel-15/16, if CBG based transmission is configured, the HARQ-ACK for SPS PDSCH release and Scell dormancy indication are included in the first sub-codebook. Same principle can be reused. 

	Xiaomi
	Support the proposal “The corresponding HARQ-ACK bit belongs to the first sub-codebook.”

	vivo
	We also think it is natural to include HARQ-ACK bits corresponding to DCIs each of which only requires one HARQ-ACK bit into the first sub-codebook.

	OPPO
	Support.

	Nokia, NSB
	The corresponding HARQ-ACK should be contained to the first sub-codebook. 

	Apple
	We support the proposal

	DOCOMO
	Support.

	NEC
	The corresponding HARQ-ACK should be contained to the first sub-codebook.

	WILUS
	It seems reasonable that the corresponding HARQ-ACK bit is included in the first sub-codebook.

	ZTE, Sanechips
	We support that the corresponding HARQ-ACK bit is included in the first codebook.

	Ericsson
	Agree with vivo's view

	Huawei, HiSilicon
	We agree that the HARQ-ACK bit corresponding to SPS PDSCH release, SCell dormancy indication without scheduled PDSCH belong to the first sub-codebook.

	Transsion
	We share the similar view as many company that the corresponding HARQ-ACK should be contained to the first sub-codebook.

	Moderator
	The proposal is unanimously supported.



Proposal #3.5-1 (Type-2 codebook details):
· For generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs,
· HARQ-ACK bit corresponding to SPS PDSCH release or SCell dormancy indication without scheduled PDSCH, belongs to the first sub-codebook (which is defined in the previous agreement made in RAN1#105-e)

Companies are encouraged to provide views on Proposal #3.5-1.
	Company
	Views

	Qualcomm
	We support the proposal 

	Futurewei
	Support Proposal #3.5-1. 

	Ericsson
	Support Proposal #3.5-1

	Apple
	Support the proposal

	Xiaomi
	Support the proposal

	OPPO
	Support the proposal.

	Fujitsu
	Support the proposal.

	Huawei, HiSilicon
	Support the proposal

	NEC
	Support the proposal

	Intel
	Support the proposal

	ZTE, Sanechips
	Support the proposal



During email discussion, the following agreement was made:
Agreement:
For generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs,
· HARQ-ACK bit corresponding to SPS PDSCH release or SCell dormancy indication without scheduled PDSCH, belongs to the first sub-codebook (which is defined in the previous agreement made in RAN1#105-e)


Issue 3.5-2) Whether HARQ-ACK bits for 2 PDSCHs scheduled by a single DCI can be included in the first sub-codebook:

Agreement: (RAN1#105-e)
If Alt 1 (C-DAI/T-DAI is counted per DCI) is adopted for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs, 
· At least two sub-codebooks are generated for a PUCCH cell group where 
· The first sub-codebook is for the following cases: 
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing rows each with a single SLIV
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing at least one row with multiple SLIVs and schedules only a single PDSCH
· The second sub-codebook is for the following case: 
· Any DCI that is configured with TDRA table containing at least one row with multiple SLIVs and schedules multiple PDSCHs 
· FFS: Methods (if needed) to align the size of HARQ-ACK feedback corresponding to different DCIs
· FFS: Whether HARQ-ACK bits for 2 PDSCHs scheduled by this DCI can be included in the first sub-codebook in some cases
· FFS: SPS PDSCH release, SCell dormancy indication without scheduled PDSCH
· FFS: 2 or 3 sub-codebooks if CBG is configured for a serving cell in the PUCCH cell group
· FFS: impact of time domain bundling, if supported, e.g., the number of sub-codebooks including single codebook if all A/N bits are bundled into a single bit per DCI

Company views on whether HARQ-ACK bits for 2 PDSCHs scheduled by a single DCI can be included in the first sub-codebook:
· Option 1: The HARQ-ACK bits for 2 PDSCHs scheduled by the DCI belongs to the first sub-codebook.
· Supported by Intel, Apple
· Option 2: The HARQ-ACK bits for 2 PDSCHs scheduled by the DCI belongs to the second sub-codebook.
· Supported by CATT, Samsung

[Moderator’s note to Issue 3.5-2] Given a small number of inputs, it is encouraged for companies to provide views on the above options, if any.
	Company
	Views

	Qualcomm
	We support Option 2 as it is more straight forward. Also, option 1 is problematic as if we have a DCI that schedule multi-PDSCH (more than 2 SLIV) but only 2 of them are valid, their feedback should be carried in the first sub-codebook. 

	Intel
	We prefer Option 1 since Option 1 allows smaller HARQ-ACK codebook size than Option 2. In fact, we anyway need to define a threshold to use the first sub-codebook or the second sub-codebook. Therefore, there is no difference regarding complexity between the two options. In fact, Option 1 is even simpler than Option 2 if maximum 2 PDSCHs are configured for the multi-PDSCH scheduling by a DCI. that is, single HARQ-ACK codebook is used instead of dual sub-codebooks. 

	Samsung
	We support Option 2. This is only valid when the 2 TB transmission is enabled. But, in FR2-2, most scenarios are 1 TB transmission so that even if we take option 1 the gain is very limited. Also, option 1 makes complicated specifications and UE behaviors. 

	Xiaomi
	Support option 2.
If HARQ-ACK bits for 2 PDSCHs scheduled by the DCI belongs to the first sub-codebook, that means even for DCI scheduling single PDSCH, 2 HARQ-ACK information has to be generated for the single PDSCH to align HARQ-ACK size assumption between gNB and UE. And that’s a lot of waste.

	vivo
	We support Option 2 as it is simpler and more straightforward. Regarding Option 1, supposing single codeword is configured, a DCI scheduling single PDSCH corresponds to one HARQ-ACK bit, and a DCI scheduling 2 PDSCHs corresponds to two HARQ-ACK bits, how to align the number of HARQ-ACK bits if HARQ-ACK bits corresponding to both of them are included in the first sub-codebook?

	OPPO
	Support Option 2.

	Apple
	We support Option 1. The # of bits that determines the codebook could be made configurable. Note that by doing this we can reduce the overall overhead of the feedback by not having to pad e.g. 2 PDSCH HARQ-ACK feedback with 6 dummy bits in the 2nd codebook.

	Fujitsu
	We prefer Option 2. In our view, Option 1 is too much optimization. This optimization could be used for the conventional Type 2 HARQ-ACK codebook too, but it is not supported. More specifically, for the conventional Type 2 HARQ-ACK codebook, a DCI can schedule 2 CBGs, but these two HARQ-ACK bits still belong to the second sub-codebook.

	DOCOMO
	Option 2. 
Option 1 is not always feasible. There are some conditions if we want to put 2 PDSCHs into the first sub-codebook. A unified solution is preferred.

	WILUS
	We support Option 2.

	ZTE, Sanechips
	We share similar view with Qualcomm and support Option 2.

	Ericsson
	We support Option 2 since it is the most straightforward. We should not be taking on optimizations at this point. 

	Huawei, HiSilicon
	We support option 2. Option 1 is an optimization that may reduce robustness (more uncertainty of the first sub-codebook size, possible errors in estimating how many valid PDSCHs are scheduled, etc).

	Transsion
	We support option 2.

	Moderator
	Summary on companies’ views:
· Option 1 (1st sub-codebook): Intel, Apple
· Option 2 (2nd sub-codebook): Qualcomm, Samsung, Xiaomi, vivo, OPPO, Fujitsu, NTT DOCOMO, WILUS, ZTE, Ericsson, Huawei, Transsion

To Intel and Apple,
According to clear majority that prefers Option 2, could we go with Option 2?


	Apple
	For sake of progress, we can support Option 2

	Nokia/NSB
	Fine with Option 2

	Intel
	For sake of progress, we can compromise to Option 2. 



Proposal #3.5-2 (CB for 2 PDSCHs):
· For generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs,
· The HARQ-ACK bits for 2 PDSCHs scheduled by the DCI belongs to the second sub-codebook (which is defined in the previous agreement made in RAN1#105-e).

Companies are encouraged to provide views on Proposal #3.5-2.
	Company
	Views

	Moderator
	To Apple and Intel,
Thank you very much for the compromise!

To all,
I don’t think this proposal is controversial, but please feel free to provide any comment if you have a concern.


	
	




Issue 3.5-3) How to handle the UE indicating by type2-HARQ-ACK-Codebook support:

Company views on how to handle the UE indicating by type2-HARQ-ACK-Codebook support:
· DAI is counted, first, in increasing order of the “first” PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair
· Supported by Samsung, LG Electronics

[Moderator’s note to Issue 3.5-3] Given a small number of inputs, it is encouraged for companies to provide views on the above proposal, if any.
	Company
	Views

	Intel
	We prefer to clarify issue 2.6-1 first, since it impacts the ordering of HARQ-ACK bits.

	Samsung
	We need to discuss this issue and agree with the proposal. To be clear, the “first” PDSCH is among the PDSCHs scheduled by a DCI. 

	Xiaomi
	We think within each sub-codebook, the DAI counting order should be the same as R15. currently we don’t see the need for enhancement.

	vivo
	We are fine with the proposed DAI counting order.

	Nokia, NSB
	We are fine with the approach of DAI counting first in increasing order of the “first” PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair.

	DOCOMO
	Fine with the proposal.

	ZTE, Sanechips
	We tend to deprioritize this issue.

	Ericsson
	Could the proponents more clearly identify the scenario under which there could be an ambiguity?

	Huawei, HiSilicon
	Since DAI is counted per DCI, it should be possible to directly reuse the ordering procedure based on DCI from legacy specifications. It is not clear how the ordering could be defined based on PDSCH slots instead of DCI slots with multiple cells and DCI scheduling multiple slots.

	Moderator
	This is mainly for the UE capable of receiving more than one PDCCH in a monitoring occasion. In Rel-16, considering the UE, a rule that DAI is counted based on the starting time of PDSCH reception (between PDSCHs scheduled by PDCCHs in a single monitoring occasion) was introduced. The following is the excerpt from TS 38.213.


[bookmark: _Ref500250940][bookmark: _Toc29899560][bookmark: _Toc29899142][bookmark: _Toc45699197][bookmark: _Toc36498171][bookmark: _Toc29917297][bookmark: _Toc26719410][bookmark: _Toc20311585][bookmark: _Toc60601314][bookmark: _Toc29894843][bookmark: _Toc12021473]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel

…. <omitted>

A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s), SPS PDSCH release or SCell dormancy indication associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, 
-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair, 
-	second in ascending order of serving cell index, and 
-	third in ascending order of PDCCH monitoring occasion index , where . 


Hope it clarifies the motivation of this issue, but we need further discussion.

	Futurewei
	Support the proposed DAI counting order.

	Ericsson
	In principle, it seems like the current spec behavior can be reused "as is" for multi-PDSCH scheduling. There might be a connection to Issue 2.6.1. If the outcome of that discussion is that two multi-PDSCH schedulings can be interleaved (not our preference), then maybe it is needed to introduce the wording "first" as above. However, if this is not allowed, then it seems like the existing spec could be reused.

	ZTE, Sanechips2
	We are fine with the proposal based on the moderator’s clarification.

	Apple
	We are fine with the proposal

	Intel
	Referring to the FL proposal for 2.6-1a, it is FFS whether to allow that two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but scheduled PDSCHs (or PUSCHs) are interlaced. Therefore, we still think it is better to wait for the conclusion on 2.6-1a first, then come back to this proposal. 




Issue 3.5-4) Whether/how to handle the case where only one PDSCH among multiple PDSCHs scheduled by a single DCI is valid:

Company views on whether/how to handle the case where only one PDSCH among multiple PDSCHs scheduled by a single DCI is valid:
· The remaining HARQ-ACK bit corresponding to the single PDSCH belongs to the first sub-codebook.
· Supported by NEC, Qualcomm

[Moderator’s note to Issue 3.5-4] Given a small number of inputs, it is encouraged for companies to provide views on the above proposal, if any.
	Company
	Views

	Qualcomm
	This proposal will lead to some UCI load saving and will not impact the reliability of the codebooks. 

	Intel
	We prefer to clarify if the follow scheduling of two DCIs is allowed. If the second SLIV/PDSCH in slot 2 scheduled by the DCI 1 is not valid for transmission, is it allowed to schedule another PDSCH in slot 2 by DCI 2? If such scheduling is not supported, it is not preferred that only one PDSCH is valid for multi-PDSCH scheduling since it effectively blocks PDSCH transmissions in some slots (with invalid SLIV/PDSCH). 




	Samsung
	We already made the following agreement. Based on the following agreements, HARQ-ACK information for any DCI that configured with TDRA table containing at least one row with multiple SLIVs and schedules multiple PDSCHs in included in the second sub-codebook. So, we don’t need to discuss such an optimization. 

Agreement: (RAN1#105-e)
If Alt 1 (C-DAI/T-DAI is counted per DCI) is adopted for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs, 
· At least two sub-codebooks are generated for a PUCCH cell group where 
· The first sub-codebook is for the following cases: 
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing rows each with a single SLIV
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing at least one row with multiple SLIVs and schedules only a single PDSCH
· The second sub-codebook is for the following case: 
· Any DCI that is configured with TDRA table containing at least one row with multiple SLIVs and schedules multiple PDSCHs 
[…]

Regarding Intel’s comment, we can discuss necessity of such a scheduling restriction separately.

	Xiaomi 
	We should distinguish how the invalidity is caused at first step
If it is caused by colliding with semi-static UL symbols, than both gNB and UE will be aware of the conflicting and in this case, the remaining HARQ-ACK bit corresponding to the single PDSCH belongs to the first sub-codebook.

But if it is caused by exceeding COT end, then UE may not be able to know that(but gNB can sure know),so in this case, the HARQ-ACK bits should still be put in the second  sub-codebook for multi-PDSCH.

	Nokia, NSB
	We are fine to include the HARQ-ACK corresponding to a single valid PDSCH to the first sub-codebook.

	Apple
	As mentioned by Xiaomi, the validity has to be based on a condition that is unambiguously known at both the gNB and the UE.

	NEC
	Support to include the HARQ-ACK corresponding to a single valid PDSCH to the first sub-codebook.

	ZTE, Sanechips
	We think that it is reasonable to consider the remaining HARQ-ACK bit corresponding to the single PDSCH belongs to the first sub-codebook.

	Ericsson
	Completely agree with Samsung's view. It is already agreed to be in the 2nd sub codebook. Again, we should not be trying to tackle such optimizations at this stage.

	Huawei, HiSilicon
	It would be more robust to put such HARQ-ACK bits in the second sub-codebook, as long as the signaled row of TDRA table includes more than one PDSCH, irrespective of the number of valid PDSCHs due to collisions with semi-static UL symbols (in which case a NACK is reported for each invalid PDSCH).

	Transsion
	We share the same view as Samsung.

	Moderator
	· Supported by Qualcomm, Nokia, NEC, ZTE
· Objected by Intel?, Samsung, Xiaomi, Apple, Ericsson, Huawei, Transsion

No clear majority. But based on Samsung’s comment, we can deprioritize this issue in this meeting.




Multi-PUCCH corresponding to single multi-PDSCH DCI
	Company
	Views

	[4] ZTE
	Proposal 5: HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s) considering HARQ-ACK feedback delay.

	[7] OPPO
	Proposal 7: Separate the scheduled PDSCHs into two groups, consider two PUCCH resources allocated for the two PDSCH groups, an earlier PUCCH is used to report HARQ-ACK information of the earlier PDSCH group.

	[8] NEC
	Proposal 3: HARQ-ACK information corresponding to the PDSCHs scheduled by a single DCI can be carried in an uplink slot or at most 2 uplink slots.

	[12] Xiaomi
	Proposal 8: For latency sensitive service, separate HARQ-ACK PUCCH resources for multiple PDSCHs scheduled by single DCI can be considered.

	[13] Ericsson
	Proposal 25: Do not support HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI to be carried by different PUCCH occasions.

	[14] Nokia
	Proposal 6: Single transmission of HARQ feedback per multi-PDSCH DCI is only supported.

	[15] Panasonic
	Proposal 6: Not to support HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s) in Rel. 17.
Observation 1: Different PUCCHs for multi-PDSCH scheduling from a span can be achieved by multiple DCIs using the functionality of FG3-5b specified in TR 38.822.

	[16] Samsung
	Proposal 16: HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI carried by different PUCCH(s) is not supported in Rel-17.

	[17] MediaTek
	Proposal 4: The HARQ-ACK information corresponding to the PDSCHs scheduled by a DCI should only be carried by single PUCCH to simplify Type-2 codebook design.

	[21] Lenovo
	Proposal 5: For NR operation between 52.6 GHz and 71 GHz, for HARQ-ACK information corresponding to PDSCHs scheduled by the DCI, different PUCCH(s) can be used where the PUCCH carrying the HARQ-ACK can be transmitted in the middle of non-contiguous PDSCHs transmissions to allow earlier/faster transmission of HARQ-ACK associated with earlier PDSCHs

	[22] InterDigital
	Observation 3: Supporting only one PUCCH transmission for HARQ-ACK of all the PDSCHs scheduled by a single DCI introduces excessive HARQ-ACK round trip delay and negative impact on the expected performance gains. 
Proposal 2: Support multiple PUCCHs carrying HARQ information of multiple PDSCHs scheduled by a single DCI. To this end, multiple sub-codebooks, one for each PUCCH, with HARQ-ACK information of a sub-set of scheduled PDSCHSs can be constructed.
Proposal 3: To support multiple PUCCHs carrying HARQ-ACK information of a group of PDSCHs scheduled by a single DCI, extend TDRA table such that each row indicates multiple slot offsets (K0 values) corresponding to multiple HARQ-ACK sub codebooks.

	[24] Apple
	Proposal 13: For Rel-17 multi-PDSCH transmission
· The maximum number of PDSCHs that can be scheduled for 120 kHz and 480 kHz SCS can be further restricted based on UE capabilities. 
· For a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs, do not support/configure CBGTI/CBGFI fields 
· The FDRA size should be optimized to reduce the FDRA overhead. 
· Support inter-slot frequency hopping and NOT intra-slot frequency hopping for 480 kHz  and 960 kHz
· New signaling is be needed for the PRI and DAI to support HARQ compared with multi-PUSCH transmission. 

Observation 3: HARQ-ACK information corresponding to different PDSCHs scheduled by a single DCI carried by different PUCCHs affects the UE complexity, signaling overhead and transmission latency.

Proposal 23: RAN1 should decide whether a multi-PxSCH transmission can occur across multiple COTs and the specify the UE HARQ-ACK feedback behavior in the case that one or more of the PDSCH transmissions occurs outside a valid COT.

Proposal 24: RAN1 should support a single HARQ-ACK feedback for multi-PDSCH transmissions within a single COT only.

	[26] Qualcomm
	Proposal 9: All HARQ-ACK information corresponding to different PDSCHs scheduled by the same DCI to be carried by the same PUCCH.



Summary on whether or not HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s): 
Company views on whether or not HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s):
· Supported by ZTE, OPPO, NEC, Xiaomi, Lenovo, InterDigital
· Objected by Ericsson, Nokia, Panasonic, Samsung, MediaTek, Qualcomm, Apple
· Apple: Single HARQ-ACK feedback for multi-PDSCH transmissions within a single COT only

[Moderator’s note] At least 6 companies suggest to support that HARQ-ACK information corresponding to different PDSCHs scheduled by a DCI is carried by different PUCCHs while 6 companies are against it. Therefore, it is proposed to deprioritize this issue in this meeting.

Please feel free to express views on Moderator’s note, if any.
	Company
	Views

	Lenovo, Motorola Mobility
	In our view, it is beneficial to support HAQR-ACK corresponding to different PDSCHs scheduled by a DCI to be carried by different PUCCHs, in case of non-consecutive scheduling. In this scenario, the HARQ-ACK can already be transmitted for some of the early PDSCHs before the end of entire burst

	Qualcomm
	We do not see a significant gain from allowing the HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s), as the latency gain is very small. 

	Intel
	We are fine to deprioritize this issue in this meeting

	Samsung
	To complete Rel-17 Above52.6GHz WI in time, we avoid complicate UE behaviors without enough justification.

	Xiaomi
	For latency sensitive service, separate HARQ-ACK PUCCH resources for multiple PDSCHs scheduled by single DCI can be considered to reduce latency.

	vivo
	We are supportive for reporting HARQ-ACK information on different PUCCH(s), but it is also acceptable to deprioritize this issue in this meeting.

	Panasonic 
	We are fine to deprioritize this issue in this meeting.

	Apple
	We are fine with the deprioritizing. However, given the short slot durations in this band, we do not see a need to have multiple PUCCH resources per single multi-PDSCH transmission. 

	InterDigital
	It is beneficial to support HAQR-ACK corresponding to different PDSCHs scheduled by a DCI to be carried by different PUCCHs, specially to support delay sensitive traffic and avoid HARQ process starvation for UEs that support only up to 16 HARQ processes. It is worth to note that with the agreed design, there can be enough slot/symbol level gaps between PDSCHs to report HARQ-ACK information of previously received set of PDSCHs. Therefore, we encourage to discuss this topic in this meeting. 

	NEC
	We are fine to deprioritize this issue in this meeting

	ZTE, Sanechips
	Considering the HARQ-ACK feedback delay, we support HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s)

	Ericsson
	It is too late in the WI to be discussing this issue, especially an issue with quite some complexities.

	Huawei, HiSilicon
	We are ok to de-prioritize, but we should be honest with ourselves and rather conclude that we don’t pursue such functionality in Rel-17.

	Futurewei
	Ok to de-prioritize this issue, unless potential latency gain is better justified for this band.  




Others
	Company
	Views

	[4] ZTE
	Proposal 7: For NR FR2-2, at least for 480/960 kHz SCS, increasing the PDSCH-to-HARQ_feedback timing indicator field to 4 or 5 bits should be supported.

	[12] Xiaomi
	Proposal 6: For multi-slot PDSCH scheduling, the HARQ-ACK PUCCH resource for the scheduled multi-slot PDSCH is determined by the last PDSCH among the multiple PDSCHs scheduled by a single DCI, even if the last PDSCH exceeds the COT.

	[13] Ericsson
	Observation 1: The HARQ process ID fields in various DCI formats need to be extended to support 32 HARQ processes. The bit field extension can be handled by the on-going work in the Rel-17 NTN WI.
Proposal 3: Monitor the progress on feedback-disabled HARQ process and its impact on Type-1 and Type-2 HARQ-ACK codebook construction in the Rel-17 NTN WI to capture any potential conflicts with HARQ-ACK codebook enhancement for multi-PDSCH scheduling in the Rel-17 60GHz WI.
Observation 6: For dynamic HARQ-ACK codebook with NACK padding, the positions of the padding bits have impact on the UCI decoding performance. It is preferable to map the padding bits to the less reliable Polar bits (i.e., Polar bits with lower reliability value) so as to improve the decoding performance at the receiver.
Proposal 24: Introduce a bit sequence manipulation scheme that is not dependent on the actual number of PDSCHs scheduled by a DCI but still able to relocate padding bits to the beginning of a HARQ-ACK codebook, e.g., based on block interleaver, so that the HARQ-ACK codebook is better optimized for Polar coding.

	[17] MediaTek
	Proposal 6: The UCI information bits including HARQ-ACK information bits should reuse the existing PUCCH payload size limit 1706.

	[24] Apple
	Proposal 25: In the case of BWP switching during multi-PxSCH transmission 
· Option 1: The UE does not expect an UL or DL BWP change on the serving cell after the DCI scheduling the multi-PDSCH transmission and until the PUCCH is transmitted
· Option 2: The UE will only send HARQ-ACK bits for the effective K1 values after the BWP switch.



Summary on other aspects for multi-PDSCH/PUSCH scheduling:

The following issues are brought up by several companies:
· ZTE: Increment of the PDSCH-to-HARQ_feedback timing indicator field to 4 or 5 bits, at least for 480/960 kHz
· Xiaomi: For multi-slot PDSCH scheduling, the HARQ ID for the PDSCH(s) exceeding the COT is/are still reserved. HARQ-ACK PUCCH resource corresponding the scheduled multiple PDSCHs is determined by the last PDSCH, even if the last PDSCH exceeds the COT
· Ericsson: Monitor the progress on feedback-disabled HARQ process and its impact on Type-1 and Type-2 HARQ-ACK codebook construction in the Rel-17 NTN WI, if any
· Ericsson: Introduce a bit sequence manipulation scheme that is not dependent on the actual number of PDSCHs scheduled by a DCI but still able to relocate padding bits to the beginning of a HARQ-ACK codebook, e.g., based on block interleaver, so that the HARQ-ACK codebook is better optimized for Polar coding.
· MediaTek: Reuse the existing PUCCH payload size limit 1706.
· Apple: Clarification on BWP switching during multi-PDSCH reception (or multi-PUSCH transmission)

[Moderator’s note] Given a small number of inputs for those issues, it is proposed to deprioritize them in this meeting but please feel free to express views on above issues, if any.
	Company
	Views

	Xiaomi
	One of our proposal is missed so we added in red above. 
Multi-PDSCH scheduling exceeding COT end needs to be considered indeed.

	InterDigital
	We are ok to down prioritize this issue in this meeting. 

	Ericsson
	On the 4th bullet, we have found that if the padding bits for the Type-2 codebook are placed at the beginning of the codebook, better decoding performance is achieved when using polar codes.

We think this also ties into the discussion in Section 3.1 when NACK bits are generated for invalid PDSCHs (i.e., that collide with semi-static 'U' symbols).

	Futurewei
	Ok to de-prioritize this issue. 
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Appendix: Previous agreements

Agreement: (RAN1#104-e)
· For a UE and for a serving cell, scheduling multiple PDSCHs by single DL DCI and scheduling multiple PUSCHs by single UL DCI are supported.
· Each PDSCH or PUSCH has individual/separate TB(s) and each PDSCH/PUSCH is confined within a slot.
· FFS: The maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI
· FFS: Whether multiple PDSCH scheduling applies to 120 kHz in addition to 480 and 960 kHz
· At least for 120 kHz SCS, single-slot scheduling with slot-based monitoring will still be supported as specified in Rel-15/Rel-16
· The followings will not be considered in this WI.
· Single DCI to schedule both PDSCH(s) and PUSCH(s)
· Single DCI to schedule one or multiple TBs where any single TB can be mapped over multiple slots, where mapping is not by repetition
· Single DCI to schedule N TBs (N>1) where a TB can be repeated over multiple slots (or mini-slots)
· Note: This does not imply that existing slot aggregation and/or repetition for PDSCH and PUSCH by single DCI is precluded for the serving cell.

Agreement: (RAN1#104-e)
· For a DCI scheduling multiple PDSCHs, HARQ-ACK information corresponding to PDSCHs scheduled by the DCI is multiplexed with a single PUCCH in a slot that is determined based on K1,
· where K1 (indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI) indicates the slot offset between the slot of the last PDSCH scheduled by the DCI and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs.
· It is noted that granularity of K1 can be separately discussed.
· FFS: If needed, further discuss whether or not HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s)

Agreement: (RAN1#104-e)
For generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the following alternatives can be considered to DAI counting and will be down-selected in RAN1#104bis-e.
· Alt 1: C-DAI/T-DAI is counted per DCI.
· Alt 2: C-DAI/T-DAI is counted per PDSCH.
· Alt 3: C-DAI/T-DAI is counted per M scheduled PDSCH(s), where M is configurable (e.g., 1, 2, 4, …).
· FFS: Codebook generation details
· FFS: How to signal DAI values (e.g., increase of DAI bits for Alt 2 and Alt 3)
· FFS: Whether to apply time domain bundling of HARQ-ACK feedback

Agreement: (RAN1#104-e)
The multi-PUSCH scheduling defined in Rel-16 NR-U is the baseline for multi-PUSCH scheduling in Rel-17.
· FFS: Applicability to multi-PDSCH scheduling. 

Agreement: (RAN1#104-e)
· For the multi-PUSCH scheduling in Rel-17, study the enhancement of the following in addition to Rel-16 multi-PUSCH scheduling.
· CBGTI: Whether or not CBG (re)transmission is supported when more than one PUSCHs are scheduled (Already supported when only one PUSCH is scheduled).
· CSI-request: Whether to apply same or different rule compared to Rel-16 (e.g., the PUSCH that carries the AP-CSI feedback is the first PUSCH that satisfies the multiplexing timeline).
· TDRA: Down-select among
· Alt 1: TDRA table is extended such that each row indicates up to [X, FFS for X] multiple PUSCHs (continuous in time-domain). Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· Alt 2: TDRA table is extended such that each row indicates up to [X, FFS for X] multiple PUSCHs (that can be non-continuous in time-domain). Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· Alt 3: TDRA table is extended such that each row indicates up to 8 multiple PUSCH groups (that can be non-continuous between PUSCH groups). Each PUSCH group has a separate SLIV, mapping type and number of slots/PUSCHs N. Within each PUSCH group, N PUSCHs occupy the same OFDM symbols indicated by the SLIV and mapping type. The number of scheduled PUSCHs is the sum of number of PUSCHs in all PUSCH groups in the row of the TDRA table signalled in DCI.
· FDRA: Whether/how to enhance FDRA e.g., by increasing RBG size or changing allocation granularity
· Frequency hopping: Whether/how to support frequency hopping for scheduled PUSCHs, e.g., inter-PUSCH/intra-PUSCH hopping
· URLLC related fields such as priority indicator and open-loop power control parameter set indication: Whether/how to apply URLLC related fields for scheduled PUSCHs
· Applicability to multi-PDSCH scheduling in Rel-17. 
· Note: Other enhancements are not precluded.

Agreement: (RAN1#104bis-e)
· The maximum number of PDSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 480 and 960 kHz.
· FFS: Further restrictions for 480 kHz to 4
· FFS: A UE capability to select between 4 and 8 for 480 kHz SCS
· Note: Multi-PDSCH scheduling for the case of 120 kHz SCS is still FFS as per prior agreement. This case can be addressed after this FFS has been decided.
· The maximum number of PUSCHs that can be scheduled with a single DCI in Rel-17 is 8.
· FFS: Further restrictions for 120 kHz and 480 kHz SCS
· FFS: A UE capability to select between different values for 120 kHz and 480 kHz SCS

Agreement: (RAN1#104bis-e)
For a DCI that can schedule multiple PDSCHs,
· MCS for the 1st TB: This appears only once in the DCI and applies commonly to the first TB of each PDSCH
· NDI for the 1st TB: This is signaled per PDSCH and applies to the first TB of each PDSCH
· RV for the 1st TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the first TB of each PDSCH
· HARQ process number: This applies to the first scheduled PDSCH and is incremented by 1 for subsequent PDSCHs (with modulo operation, if needed)
· FFS:
· MCS/NDI/RV for the 2nd TB for each PDSCH, including whether scheduling of the 2nd TB for each PDSCH can be supported or not
· Details of resource allocation related fields such as VRB-to-PRB mapping, PRB bundling size indicator, rate matching indicator, and ZP CSI-RS trigger
· Whether/how to signal CBGFI/CBGTI if CBGFI/CBGTI is supported for multi-PDSCH scheduling
· Details of fields that are common with multi-PUSCH scheduling, e.g., TDRA, FDRA, priority indicator, including potential enhancements

Agreement: (RAN1#104bis-e)
· For a DCI that can schedule multiple PUSCHs,
· TDRA: Alt 2 (TDRA table is extended such that each row indicates up to 8 multiple PUSCHs (that can be non-continuous in time-domain). Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is implicitly indicated by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.), as per agreement made in RAN1#104-e
· FFS: signaling details
· Note: Alt 2 does not preclude continuous resource allocation in time-domain.
· For a DCI that can schedule multiple PDSCHs,
· TDRA: TDRA table is extended such that each row indicates up to 8 multiple PDSCHs (that can be non-continuous in time-domain). Each PDSCH has a separate SLIV and mapping type. The number of scheduled PDSCHs is implicitly indicated by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· FFS: signaling details
· Note: This does not preclude continuous resource allocation in time-domain.
· Note: Multi-PDSCH scheduling for the case of 120 kHz SCS is still FFS as per prior agreement. This case can be addressed after this FFS has been decided.

Agreement: (RAN1#104bis-e)
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the following options can be considered,
· Option 1: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table and based on extension of K1 set
· Option 1a: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table
· Option 2: The set of candidate PDSCH reception occasions is determined according to the last SLIV of each row in the TDRA table
· FFS: Codebook generation details, including how to handle the collision with TDD DL/UL configuration and whether/how to extend K1 set based on K1 and slot offset between last PDSCH and other PDSCHs in a row in the TDRA table

Conclusion: (RAN1#104bis-e)
The following is observed for alternative 1 from prior agreement.
· For Alt 1 (C-DAI/T-DAI is counted per DCI) of generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs,
· C-DAI/T-DAI in DL DCI: Same DAI overhead with Rel-16 single-PDSCH DCI
· T-DAI in UL DCI: 
· In case of single codebook handling feedback for both single and multi-PDSCH scheduling, same DAI overhead with Rel-16 UL DCI
· In case of separate sub-codebooks, need additional DAI field (with same bit-width of DAI with Rel-16 UL DCI), in UL DCI for all serving cells including a serving cell not configured with multi-PDSCH DCI
· Note that DAI field increment for this case is similar for the case in Rel-15 where CBG is configured
· HARQ-ACK codebook generation:
· A separate sub-codebook can be generated when multi-PDSCH DCI is configured for a serving cell, similar to the way as 2nd sub-codebook is defined to handle CBG-based scheduling
· FFS: whether single codebook or separate sub-codebooks is(are) generated when multi-PDSCH DCI is configured for a serving cell
· FFS: how many sub-codebooks are generated when multi-PDSCH DCI is configured for a serving cell and CBG is configured for the serving cell and/or the other serving cell(s)
· HARQ-ACK payload size is increased compared to single PDSCH scheduling only, since the number of HARQ-ACK bits corresponding to each DAI of the (sub-)codebook for multi-PDSCH DCI in case of separate sub-codebooks (or for all DL DCIs in case of single codebook) depends on the maximum configured number of PDSCHs for multi-PDSCH DCI across serving cells belonging to the same PUCCH cell group.
· The number of HARQ-ACK bits for multi-PDSCH DCI in case of separate sub-codebooks, or for all DL DCIs in case of single codebook, does not depend on the number of actually scheduled PDSCHs, rather, it is fixed as the maximum configured number of PDSCHs.
· FFS: time domain bundling of HARQ-ACK feedback, as per agreement in RAN1#104-e
· Note that multi-PDSCH DCI refers to a DL DCI where at least one entry of the TDRA table allows scheduling more than one PDSCH

[bookmark: _Hlk69808417]Conclusion: (RAN1#104bis-e)
The following is observed for alternative 2 from prior agreement.
· For Alt 2a (C-DAI/T-DAI is counted per PDSCH with a single codebook) of generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs,
· C-DAI/T-DAI in DL DCI: Bit-width can be increased (FFS: by how much), in DL DCI not only for multi-PDSCH DCI but also for single-PDSCH DCI for all serving cells including a serving cell not configured with multi-PDSCH DCI
· T-DAI in UL DCI: Bit-width can be increased (FFS: by how much), in UL DCI for all serving cells including a serving cell not configured with multi-PDSCH DCI
· C-DAI/T-DAI in DL DCI and T-DAI in UL DCI shall be designed such that at most 3 consecutive DCI missing can be resolved, same as in Rel-15/16 NR. 
· FFS: details on increment of DAI field size
· FFS: whether/how to handle the case where different DCI formats (e.g., DCI format 1_0 and DCI format 1_1) have different field sizes for C-DAI/T-DAI
· HARQ-ACK codebook generation:
· The number of HARQ-ACK bits depends on the number of scheduled PDSCHs.
· FFS: ordering of the PDSCHs for DAI counting
· FFS: time domain bundling of HARQ-ACK feedback, as per agreement in RAN1#104-e
· Note that multi-PDSCH DCI refers to a DL DCI where at least one entry of the TDRA table allows scheduling more than one PDSCH

Conclusion: (RAN1#104bis-e)
The following is observed for alternative 3 from prior agreement.
· For Alt 3 (C-DAI/T-DAI is counted per M scheduled PDSCH(s), where M is configurable) of generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs,
· If M equals to the maximum configured number of PDSCHs, Alt 3 is the same with Alt 1, if the same number of codebooks is assumed.
· Else if M equals to 1, Alt 3 is the same with Alt 2.
· Otherwise (i.e., 1<M<the maximum configured number of PDSCHs), Alt 3 is similar to Alt 2, except that
· The number of HARQ-ACK bits corresponding to each DAI increases by M times.
· NACK bits may be padded if the number of scheduled PDSCHs is not an integer multiple of M.
· FFS: details on DAI field size
· FFS: whether single codebook or separate sub-codebooks is(are) generated when multi-PDSCH DCI is configured for a serving cell
· In addition, new RRC parameter to configure M needs to be introduced.
· Note that multi-PDSCH DCI refers to a DL DCI where at least one entry of the TDRA table allows scheduling more than one PDSCH

Agreement: (RAN1#105-e)
· Do not use fallback DCI (i.e., DCI formats 0_0 and 1_0) for multi-PDSCH/PUSCH scheduling.
· Use DCI format 0_1 to schedule multiple PUSCHs with a single DCI.
· Use DCI format 1_1 to schedule multiple PDSCHs with a single DCI.

[bookmark: _Hlk72788144]Conclusion: (RAN1#105-e)
For a DCI that can schedule multiple PUSCHs,
· CSI-request: When the DCI schedules M PUSCHs, the PUSCH that carries the aperiodic CSI feedback is M-th scheduled PUSCH for M <= 2, or (M-1)-th scheduled PUSCH for M > 2.

Agreement: (RAN1#105-e)
· If a PDSCH among multiple PDSCHs that are scheduled by a single DCI is collided with uplink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, the UE does not receive the PDSCH.
· FFS on how to handle HARQ-related issue for the PDSCH (e.g., HARQ process numbering)
· The UE does not expect to be scheduled with multiple PDSCHs by a single DCI, where every PDSCH is collided with uplink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· If a PUSCH among multiple PUSCHs that are scheduled by a single DCI is collided with downlink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit the PUSCH.
· FFS on how to handle HARQ-related issue for the PUSCH (e.g., HARQ process numbering)
· The UE does not expect to be scheduled with multiple PUSCHs by a single DCI, where every PUSCH is collided with downlink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.

[bookmark: _Hlk73013137]Agreement: (RAN1#105-e)
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots.
· FFS: The maximum value of the gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs
· FFS: The maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH
· FFS: Details to introduce the gap between PDSCHs or between PUSCHs

Agreement: (RAN1#105-e)
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the set of candidate PDSCH reception occasions corresponding to a UL slot with HARQ-ACK transmission is determined based on a set of DL slots and a set of SLIVs corresponding to each DL slot belonging to the set of DL slots.
· The set of DL slots includes all the unique DL slots that can be scheduled by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The set of SLIVs corresponding to a DL slot (belonging to the set of DL slots) at least include all the SLIVs that can be scheduled within the DL slot by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· FFS: details of further pruning of the set of SLIVs
· FFS: impact if receiving more than one PDSCH in a slot is allowed, e.g., handling of overlapped SLIVs from different rows in the same and different DL slot
· FFS impact of time domain bundling, if supported

Agreement: (RAN1#105-e)
· At least for 120 kHz SCS, for a DCI that can schedule multiple PUSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs,
· If CBG-based (re)transmission is configured, CBGTI field is not present when more than one PUSCHs are scheduled, but is present when a single PUSCH is scheduled, as in Rel-16.
· FFS:
· For 480/960 kHz SCS, whether to apply the same behavior with 120 kHz SCS or not to support CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· For a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs, whether/how to configure CBGTI/CBGFI fields

Agreement: (RAN1#105-e)
If Alt 1 (C-DAI/T-DAI is counted per DCI) is adopted for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs, 
· At least two sub-codebooks are generated for a PUCCH cell group where 
· The first sub-codebook is for the following cases: 
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing rows each with a single SLIV
· Any DCI that is not configured with CBG-based scheduling and is configured with TDRA table containing at least one row with multiple SLIVs and schedules only a single PDSCH
· The second sub-codebook is for the following case: 
· Any DCI that is configured with TDRA table containing at least one row with multiple SLIVs and schedules multiple PDSCHs 
· FFS: Methods (if needed) to align the size of HARQ-ACK feedback corresponding to different DCIs
· FFS: Whether HARQ-ACK bits for 2 PDSCHs scheduled by this DCI can be included in the first sub-codebook in some cases
· FFS: SPS PDSCH release, SCell dormancy indication without scheduled PDSCH
· FFS: 2 or 3 sub-codebooks if CBG is configured for a serving cell in the PUCCH cell group
· FFS: impact of time domain bundling, if supported, e.g., the number of sub-codebooks including single codebook if all A/N bits are bundled into a single bit per DCI

Agreement: (RAN1#105-e)
If Alt 2 (C-DAI/T-DAI is counted per PDSCH) is adopted for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs, 
· PDSCH(s) scheduled by a single DCI is counted firstly, serving cell(s) in the same PUCCH cell group and same PDCCH monitoring occasion is counted secondly, and PDCCH monitoring occasion(s) is counted thirdly.
· The bit width of counter DAI field in fallback DCI (i.e., DCI formats 0_0 and 1_0) remains the same as in Rel-15 NR.
· Note: The DAI bit width and number of sub-codebooks shall ensure that at most 3 consecutive missed DCIs can be resolved, same as in Rel-15/16 NR 
· This shall not impose additional gNB’s scheduling restriction.
· In case where CBG retransmission is not configured for any serving cell in a same PUCCH cell group, the number of bits for each of counter DAI and total DAI in non-fallback DCI is extended (if needed) at least based on 
· The number of SLIVs associated with the row indexes in TDRA table 
· FFS: details
· FFS: the case with configuration of CBG retransmission
· FFS: the number of sub-codebooks
· FFS: for the UE indicating by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion

Working assumption: (RAN1#106-e)
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs

Agreement: (RAN1#106-e)
Adopt Alt 1 (C-DAI/T-DAI is counted per DCI) for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs.
[bookmark: _Hlk80713155]
Agreement: (RAN1#106-e)
· The maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 120, 480 and 960 kHz.
· FFS: Whether UE capability is introduced for restricting the maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI

Agreement: (RAN1#106-e)
If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s).
· FFS: HARQ process number determination for the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0.

Agreement: (RAN1#106-e)
· For a DCI that can schedule multiple PUSCHs,
· Priority indicator and open loop power control parameter set indication fields are applied to all of scheduled PUSCHs.
· For a DCI that can schedule multiple PDSCHs,
· Priority indicator field is applied to all of scheduled PDSCHs.

Agreement: (RAN1#106-e)
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots, by configuring {SLIV, mapping type, scheduling offset K0 (or K2)} for each PDSCH (or PUSCH) in the row of TDRA table.
· Note: Whether and how to reduce RRC overhead is left to RAN2.

Agreement: (RAN1#106-e)
For a DCI that can schedule multiple PDSCHs,
· Each of VRB-to-PRB mapping, PRB bundling size indicator, ZP-CSI-RS trigger, and rate matching indicator fields appears only once in the DCI.
· VRB-to-PRB mapping and PRB bundling size indicator fields are applied to all the PDSCHs scheduled by the DCI.
· For ZP-CSI-RS trigger field, the triggered aperiodic ZP CSI-RS is applied to all the slot(s) in which the PDSCH(s) scheduled by the DCI are contained.
· When receiving a PDSCH scheduled by the DCI, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 (according to indication of rate matching indicator field) are not available for the scheduled PDSCH.

Working assumption: (RAN1#106-e)
For NR FR2-2, two codeword transmission is supported, subject to UE capability.
· RRC parameter configures whether two codeword transmission is enabled or disabled.
· FFS: Details on signaling of MCS/NDI/RV for the second TB in a DCI that can schedule multiple PDSCHs when two codeword transmission is enabled
· FFS: Whether unified or separate parameter to enable/disable 2-TB for single and for multiple PDSCH scheduling
· Strive to minimize the increase in the number of bits in the DCI needed to support this feature

Agreement: (RAN1#106-e)
· For single TRP operation, for 480/960 kHz SCS,
· FFS: A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· FFS: A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· For single TRP operation, for 120 kHz SCS (same as current specification for FR2-1 for PUSCH),
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· FFS for multi-TRP operation
· Note: The optimization of HARQ codebook size for Type 1 or Type 2 codebook design is considered as a low priority in Rel-17 (this does not preclude HARQ ACK bundling in time domain).
· The agreement made in RAN1#105-e is revised as follows.
	Agreement: (RAN1#105-e)
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the set of candidate PDSCH reception occasions corresponding to a UL slot with HARQ-ACK transmission is determined based on a set of DL slots and a set of SLIVs corresponding to each DL slot belonging to the set of DL slots.
· The set of DL slots includes contains all the unique DL slots determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The set of SLIVs corresponding to a DL slot (belonging to the set of DL slots) at least includecontains all the SLIVs for that slot determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled within the DL slot by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The Rel-16 procedure is reused for determining the candidate PDSCH reception occasions for the set of SLIVs corresponding to each DL slot belonging to the set of DL slots
· Note: The Rel-16 procedure already handles pruning of multiple SLIVs corresponding to a DL slot, for both UEs that are and are not capable of receiving multiple PDSCHs per slot
· FFS: details of further pruning of the set of SLIVs
· FFS: impact if receiving more than one PDSCH in a slot is allowed, e.g., handling of overlapped SLIVs from different rows in the same and different DL slot
· FFS impact of time domain bundling, if supported



[bookmark: _Hlk80964451]Agreement: (RAN1#106-e)
Consider the following options to construct type-2 HARQ-ACK codebook when CBG operation is configured, and down-select to one of the following options in RAN1#106bis-e.
· Option 1: HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· Option 2: HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.
· Option 3: UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.
· Note: Multi-PDSCH reception refers to the case where multiple PDSCHs are scheduled by a DCI that is configured with TDRA table containing at least one row with multiple SLIVs.

Agreement: (RAN1#106-e)
For NR FR2-2 at least for 480/960 kHz SCS, support 32 as the maximum number of HARQ processes for DL and UL, subject to UE capability.
· Note: Up to 32 maximal supported HARQ process number is already agreed in Rel-17 NTN WI.
· Working assumption: The same solution to support up to 32 HARQ process number in Rel-17 NTN WI is reused for NR FR2-2.



image1.emf
SLIV4 SLIV3 SLIV2 SLIV1

DCI

Rate matching 

pattern


Microsoft_Visio_Drawing11.vsdx

SLIV4
SLIV3
SLIV2
SLIV1
DCI
Rate matching pattern



image2.png
slot

!-F- =1

(A)

(8

()

R E E e .

(€)




image3.png




image4.wmf
n


image5.png
PDSCH#4

PDSCH#9

PDSCH#7




image6.png




image7.emf
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7

Three PDSCHs scheduled by DCI-1

Two PDSCHs scheduled by DCI-2

Three PDSCHs scheduled by DCI-1

Three PDSCHs scheduled by DCI-2

Case -1 Case -2


Microsoft_PowerPoint_____2.sldx
0

1

2

3

4

5

6

0

1

2

3

4

5

6

7

Three PDSCHs scheduled by DCI-1

Two PDSCHs scheduled by DCI-2









Three PDSCHs scheduled by DCI-1

Three PDSCHs scheduled by DCI-2

Case -1

Case -2
















image8.png
Not allowed if SPS PDSCH does
not overlap with DG PDSCH





image9.emf
PDCCH 1

PDCCH 2

PUCCH 1

PUCCH 2

PDSCH

PDSCH


Microsoft_Visio_Drawing133.vsdx

PDCCH 1
PDCCH 2
PUCCH 1
PUCCH 2
PDSCH
PDSCH



image10.emf
DCI 1

1-TB0 1-TB1

2-TB0

1-TB2

2-TB1

2-TB2 DCI 2

(B)

DCI 1

1-TB0 1-TB1

2-TB0

1-TB2

2-TB1

2-TB2

DCI 2

(D)


Microsoft_Visio_Drawing244.vsdx
DCI 1
1-TB0
1-TB1
2-TB0
1-TB2
2-TB1
2-TB2
DCI 2
(B)
DCI 1
1-TB0
1-TB1
2-TB0
1-TB2
2-TB1
2-TB2
DCI 2
(D)



Microsoft_Visio_Drawing355.vsdx
DCI 1
1-TB0
1-TB1
2-TB0
1-TB2
2-TB1
2-TB2
DCI 2
(B)
DCI 1
1-TB0
1-TB1
2-TB0
1-TB2
2-TB1
2-TB2
DCI 2
(D)



image11.emf
PDSCH0 PDSCH1 HARQ

SPS

DCI


oleObject1.bin
DCI


PDSCH0


PDSCH1


HARQ


SPS



image12.emf
PDSCH0 PDSCH1 HARQ

SPS

DCI

HARQ


oleObject2.bin
PDSCH0


PDSCH1


HARQ


SPS


DCI


HARQ



Microsoft_Visio_Drawing466.vsdx

PDCCH 1
PDCCH 2
PUCCH 1
PUCCH 2
PDSCH
PDSCH



image13.wmf
{

}

{

}

{

}

1,1,1

,,min

0,0,0

1'1100

r

iLrRmM

irmr

irm

KKkkk

=-=-=-

===

=È+-


oleObject3.bin

image14.emf
D D D D D D D D D D D D D D

Slot 1

D D D D D D D F U U U U U U

Slot 2

DCI 1 –�PDSCH 1

DCI 1 –�PDSCH 2 - invalid

DCI 2 –�PDSCH


Microsoft_Visio_Drawing577.vsdx
D
D
D
D
D
D
D
D
D
D
D
D
D
D
Slot 1
D
D
D
D
D
D
D
F
U
U
U
U
U
U
Slot 2























DCI 1 – PDSCH 1
DCI 1 – PDSCH 2 - invalid
DCI 2 – PDSCH



