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Introduction
According to discussion at the preparation phase, the following email thread is allocated by Chairman for further discussion:
[100b-e-NR-L1enh-URLLC-IIoTenh-02] Email discussion/approval regarding HARQ-ACK feedback related issues for SPS including sections 3.1, 3.2 and 3.4 of R1-2002721 till 4/24, with potential TP for approval till 4/29 (LGE, Hyunho)
To address the identified issues from companies’ contributions related to the above email thread, the suggestions for the issues are provided in Section 2. In Section 3, a few open issues identified are listed up so companies are encouraged to provide your input/feedback in the next meeting in order to facilitate the discussion. In section 4, the outcome from RAN1#100b-e are provided including all the agreements and all the endorsed TPs.    

Email discussions 

Issue 3.1 SPS PDSCH release for UEs with single PDSCH decoding per slot capability
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, with type-1 HARQ-ACK codebook, Rel-15 spec does not allow SPS release and unicast PDSCH to be transmitted in the same slot. The reason for adding the restriction is to avoid HARQ-ACK feedback issue, so that there is only a single HARQ-ACK bit for each slot. The restriction does not really result in much problem in Rel-15 as it should not be difficult for the gNB to find a slot to transmit SPS release (when it is not transmitting unicast PDSCH). However in Rel-16, in case of 1-slot periodicity for SPS, for such UE (capable of only a single PDSCH decoding per slot), the gNB would never have a chance to transmit a SPS release, which could be problematic. This issue has been discussed since the last meeting, and for now, it seems there is common understanding at least on the necessity of specification impact. According to companies’ contributions, the below two options are on the table. From our understanding, 
Given the input, my initial suggestion is to go with majority (i.e., option 2), but let’s have a quick discussion. Companies are encouraged to provide your feedback (or editorial correction) on the below options:  
Proposal 2-1:
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, 
· Option 1: Support PDSCH and SPS release in the same slot if their corresponding HARQ-ACK feedback are reported in different PUCCHs.
· Option 2: If a UE is configured to receive at least one SPS PDSCH in a slot on a serving cell, at least for same-carrier scheduling case,
· if a PDCCH with SPS PDSCH release including an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot is received in the slot, only HARQ-ACK corresponding to the PDCCH with SPS PDSCH release is generated
· The UE is not expected to receive the PDCCH with SPS PDSCH release such that the PDCCH ends after the last symbol of the SPS PDSCH of an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot
· The UE is not expected to receive a PDCCH with SPS PDSCH release which does not include an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot
· FFS cross-carrier scheduling case

Comment:
	Company
	Preferred option
(Option 1 or 2)
	Comment if any

	Nokia, NSB
	Option 1
	Option 1 has smaller specification impact and does not impose restrictions on the timing of the SPS release DCI with respect to the SPS PDSCH.

	 ZTE
	Option 1 
	 

	 QC
	 Partially support Option 2
	Option 1 has some drawbacks. Option 2 needs modification. We propose 2.1.1 is changed as “The UE is not expected to receive the PDCCH with SPS PDSCH release such that the PDCCH ends after the first symbol of the SPS PDSCH of an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot” Note that this is also related to Proposal 2-3 below. Also FFS joint release and cross-carrier scheduling case

	CATT
	 
	Our proposal is as follows which is a combination of option 1 and revised option 2. The idea is that there is no restriction if A/N for SPS PDSCH release is not transmitted in the same PUCCH as for SPS PDSCH(s). Otherwise, if they are in the same PUCCH, A/N for SPS PDSCH release has higher priority.
At least for same-carrier scheduling case, if an SPS PDSCH release is received in a slot in which UE is configured to receive SPS PDSCH(s) and the HARQ-ACK corresponding to the SPS PDSCH release and SPS PDSCH(s) are to be transmitted in the same PUCCH,
  For a UE not indicating a capability to receive more than one unicast PDSCH per slot, 
   only HARQ-ACK corresponding to the SPS PDSCH release is transmitted and the HARQ-ACK corresponding to the SPS PDSCH is omitted.
  For a UE indicating a capability to receive more than one unicast PDSCH per slot,
   If the HARQ-ACK bit location for the SPS PDSCH release collides with that for an SPS PDSCH, only HARQ-ACK corresponding to the SPS PDSCH release is transmitted and the HARQ-ACK corresponding to the SPS PDSCH is omitted.
  FFS cross-carrier scheduling case

	 HW/HiSi
	 Option 1
	 

	LGE
	 
	For CATT’s proposal, as commented in the email body, I would like to clarify whether the timeline limitation we have been discussed is intentionally removed or not. 
My suggestion is: 
At least for same-carrier scheduling case, if an SPS PDSCH release is received in a slot in which UE is configured to receive SPS PDSCH(s) and the HARQ-ACK corresponding to the SPS PDSCH release and SPS PDSCH(s) are to be transmitted in the same PUCCH,
  The UE is not expected to receive the PDCCH with SPS PDSCH release such that the PDCCH ends after the last symbol of the SPS PDSCH of an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot
  For a UE not indicating a capability to receive more than one unicast PDSCH per slot, 
   only HARQ-ACK corresponding to the SPS PDSCH release is transmitted and the HARQ-ACK corresponding to the SPS PDSCH is omitted.
  For a UE indicating a capability to receive more than one unicast PDSCH per slot,
   If the HARQ-ACK bit location for the SPS PDSCH release collides with that for an SPS PDSCH, only HARQ-ACK corresponding to the SPS PDSCH release is transmitted and the HARQ-ACK corresponding to the SPS PDSCH is omitted.
  FFS cross-carrier scheduling case

	OPPO
	Option 1
	Option 1 has less impaction on UE and can be easily achieved by gNB.

	Intel
	Option 2
	While Option 1 is described with fewer words than Option 2, Option 1 is not simpler for UE implementation. On contrary, Option 1 demands new and additional UE behavior in having to always process and report corresponding HARQ-ACK feedback for both SPS PDSCH and the release DCI. 
To the suggestion to modify Option 2, we are not sure if bullet 2.1.1 needs to be changed as it would be too restrictive if “last symbol” is changed to “first symbol”. 
It would disallow cases wherein the release DCI is received in a 2- or 3-symbol CORESET in first two symbols of the slot, with SPS PDSCH occasion also starting from first symbol of the slot. Having the PDCCH candidate in the first 2-3 symbols of a slot, within a CORESET that is FDM-ed with an SPS PDSCH starting from symbol #0 could be a common configuration. 
On the other hand, from UE perspective, we don’t see a big difference between cases with PDCCH w/ release DCI having overlap with (i) first symbol of SPS PDSCH, and (ii) last symbol of PDSCH. In general, the UE is capable of FDM-ed reception of PDCCH and PDSCH. In this case, the UE would have to skip processing the reception of the SPS PDSCH. 
Using the last symbol of the PDSCH as the latest symbol for the release DCI ensures that the UE can receive the corresponding PDCCH no later than reception of the SPS PDSCH symbols, and once it processes the received PDCCH, can interrupt any further processing and especially, HARQ-ACK feedback generation, for the SPS PDSCH. Note that, the capability of processing of PDCCH faster, when compared to that for PDSCH (including HARQ-ACK generation and transmission preparation for both) is a common assumption for either (i) first, or (ii) last symbol of PDSCH.
On the other extreme, we see CATT suggesting that time-line consideration is not necessary at all. We don’t quite agree with this since for the UE to “prioritize HARQ-ACK for release SPS over that of HARQ-ACK for the SPS PDSCH”, the UE effectively has to cancel processing the SPS PDSCH and generation of HARQ-ACK and UL transmission preparation, and replace it with the preparation of HARQ-ACK feedback for the release DCI. We are not sure that UE always has sufficient time for this, e.g., if the release DCI may come at the end of the slot while the SPS PDSCH occasion is in the first few symbols of the slot. Although this may be an atypical configuration, but the UE needs to be able to handle such cases unless they are precluded. 

	Ericsson
	Option 1 with clarification
	Option 1 should be clarified: “Option 1: Support receiving SPS PDSCH and SPS release in the same slot if their corresponding HARQ-ACK feedback are reported in different PUCCHs, regardless of if the SPS PDSCH and the SPS release share the same configuration index or not.”
 

	vivo
	 
	We agree with LGE’s view.

	Samsung 
	Option 3 
	Option 1 can avoid some misleading cases between UE and gNB. However, even if Option 1 is adopted, it is still controversial for the case whether it is allowed that gNB can send an SPS release DCI in a slot and stop transmitting SPS PDSCH starts after the SPS release DCI in the same slot if their corresponding HARQ-ACK feedback are reported in the same PUCCH. In our understanding, this case is allowed, UE only need to send HARQ-ACK for the release DCI. During last meeting’s discussion, it seems Nokia does not think this case is allowed (Correct me if I am wrong).
Option 2 is complicated has a limitation on gNB’s scheduling, we do not think this limitation is essential. SPS release DCI should have higher priority than SPS PDSCH, in this case, UE only need to send HARQ-ACK for an SPS release DCI if UE receives. In addition, if option 2 is supported, we may need to discuss cross carrier scheduling cases.
We prefer a simple solution as following
Option 3 For a Type-1 HARQ-ACK codebook, if a UE does not indicate the capability to receive more than one unicast PDSCH per slot, when UE receives an SPS release DCI in a slot, UE will send HARQ-ACK for the release DCI and does not need to send HARQ-ACK for any SPS PDSCH of this slot. 

	DOCOMO
	Option 1
	We support option 1 with update that non-overlapped PDSCH and SPS release in the same slot if their corresponding HARQ-ACK feedback are reported in different PUCCHs.

	MediaTek
	Option 2
	We prefer Option 2.

	APT
	Option 1
	 



In spite of discussions, it seems far away from convergence for this topic. Also, it was noted by multiple companies that this topic is related to issue 3.4 and thus needs to be discussed together with issue 3.4. Please see section 3.2 for open issues. 


Issue 3.2 HARQ-ACK codebook for SPS PDSCH
In case of SPS PDSCH collision, it was agreed that a UE only reports HARQ-ACK feedback corresponding to the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs. On the other hand, if a SPS PDSCH is cancelled by other reasons such as dynamic SFI or dynamic UL grant, whether or not to report HARQ-ACK feedback for the SPS PDSCH needs to be decided. Considering this cancellation can happen only if the UE does not miss DCI, it would be better to include HARQ-ACK feedback for a cancelled SPS PDSCH in order to avoid any misalignment between UE and gNB due to DCI missing.  
One discussion point is whether or not this is already supported by the current specification if we see the text of the related part (which in fact was revised at the last meeting to address collision case among SPS PDSCHs) in TS 38.213 as below. My understanding is, due to “and” between “if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell ” and “the SPS PDSCH is required to be received among overlapping SPS PDSCHs”, the cancelled SPS by SFI/DCI is not covered. 
	if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214]
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if


My suggestion is to firstly make a clear agreement as below and then to discuss TPs (R1-2001699 & R1-2002088) provided by companies for the necessary part. Companies are encouraged to provide your feedback on the below proposal:
Proposal 2-2-1:
HARQ-ACK feedback for a SPS PDSCH should be included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/SFI in which case NACK is generated for the SPS PDSCH

Comment:
	Company
	Support or not support
	Comment if any

	Nokia, NSB
	Support
	 

	 ZTE
	Support 
	 

	 QC
	Support
	 Same view as FL

	CATT
	Support
	We still think specification change is necessary and we can discuss the TP later as suggested by FL.

	HW/HiSi
	 Support
	 

	LGE
	Support
	 

	OPPO
	support
	 

	Intel
	Not support/ Clarification requested
Support
	We are not sure if there is an issue if the UE does not report the NACK. Irrespective of the UE missing the DCI/SFI, the outcome w.r.t. the reception of the SPS PDSCH is the same at the gNB – i.e., the SPS PDSCH is not successfully received by the UE and there should be no HARQ-combining form this occasion with a retransmission via dynamic PDSCH. Thus, we don’t see any issue with “missed DCI”. 
Also, it is not clear if the suggestion is to change Rel-15 behavior as well, since such is not explicitly captured in Rel-15 specs. Considering this, we prefer not to mandate NACK reporting in this case.
View updated considering the HARQ-ACK CB size ambiguity issue based on clarification from FL!

	Ericsson
	Support in principle
	The proposal should be revised to cover the case when SPS PDSCH is repeated, and some or all of the repetitions are cancelled by DCI/SFI:
“Revised Proposal 2-2.1:
HARQ-ACK feedback for a SPS PDSCH should be included in the HARQ-ACK codebook when the SPS PDSCH, or SPS PDSCH repetition(s) if PDSCH aggregation is configured, is cancelled by DCI/ or SFI in which case NACK is generated for the SPS PDSCH.”

	vivo
	support
	 

	Samsung 
	Support 
	 

	DOCOMO
	Support
	 

	MediaTek
	Support
	 

	APT
	Support
	



All companies support the proposal in principle, but one company raise a concern that the intention of this proposal is to ensure the size of HARQ-ACK codebook so that gNB and UE will have the same understanding of the size of HARQ-ACK codebook, however, if all the SPS PDSCH are canceled by DCI and UE does not receive any SPS PDSCH with HARQ-ACK in slot n. Thus, it is suggested that the UE does not report NACKs in slot n for this case. gNB will always assume NACK if gNB does not receive any HARQ-ACK feedback.
After some discussion, most companies think that it is sort of optimization since without it the system will be not broken at all anyhow once the rule is decided. Just for clarity, the clarification of “dynamic” has been added but I believe this is already common understanding. Thus, the latest proposal is given as below.

Proposal 2-2-1a
HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH. 
Status: No further input.

Afterwards, there was some discussion on Rel-15 behavior for type-1 and type-2 HARQ-ACK codebooks. The following is the outcome of discussion on Rel-15 behavior. 

Proposed conclusion:
For type-1 codebook, Rel-15 behavior is not to include a HARQ-ACK bit for the SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI if only one HARQ-ACK bit for the SPS PDSCH is to be transmitted on a PUCCH.
For type-2 codebook, Rel-15 behavior is to include a HARQ-ACK bit for SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI.

Comment:
		Company
	Support or not support
	Comment if any

	LGE
	Support
	 

	Intel
	Support
	 

	ZTE 
	Support  the first bullet
	For type-2 codebook, the second bullet is valid only when the SPS PDSCH HARQ-ACK is together with HARQ-ACK from the dynamic PDSCH to construct the codebook. If there is no HARQ-ACK from the dynamic PDSCH, from my understanding, the codebook will not be built for the missing SPS PDSCH, same as the principle with type-1 although this is not explicit adressed in specification. So for now I only can confirm the first bullet. For second bullet, need more check or clarification.
[FL] My understanding was that for “type-2 codebook”, the A/N bit for cancelled SPS PDSCH is included in the HARQ-ACK codebook regardless of with or without A/N bit for dynamic PDSCH according to the text quoted by vivo as the text says “UE is configured to receive”. What do you think?
[image: http://kr5.samsung.net/mail/rest/v1/files/image/download/image002.png?1=1&filepath=/SHARED/TEMP/ML/image/l/20200429/100_925_image002.png@01D61E62.29157A30_1_lina5g&user=lina5g&partno=1&folderId=100&seqid=925]

	Ericsson
	Support the intention
	 

	CATT
	Not support
	We agree with the interpretation for type-2 codebook. For type-1 codebook, at least if there is HARQ-ACK corresponding to dynamic PDSCH(s) to be transmitted in the same PUCCH slot, HARQ-ACK bit for an SPS PDSCH which is cancelled by dynamic SFI/DCI should be included. 
[FL] For type-1 codebook, it is updated. Now, it says only about HARQ-ACK only for a single SPS PDSCH as per your latest comment. 

	QC
	Support the first bullet
	My previous comment on not reporting HARQ-ACK if SPS PDSCH is dynamically canceled was applicable only to the case of 1 bit for SPS PDSCH only, which is captured in the first bullet above. For the case of general type-1 CB construction where dynamic PDSCH may be involved as well, since semi-static CB is independent of dynamic signaling, NACK bit has to be included within the CB to prevent size mismatch. For Type-2, spec is clear as mentioned by vivo.  

	HW/HiSi
	Support
	 

	vivo
	Support the intention
	Maybe the formulation of ‘For type-1 codebook containing only HARQ-ACK bit for an SPS PDSCH’ is not accurate, if there is only HARQ-ACK bit for an SPS PDSCH, then there is no type 1 codebook construction. For type 1 CB, whether HARQ-ACK bit for SPS PDSCH is included or not depends on whether the HARQ-ACK bits location for SPS PDSCH is used for DG PDSCH or not. I think we can make the following classifications:
In a PUCCH slot, there is only HARQ-ACK for SPS PDSCH
a)       Rel-15 behavior is not to transmit a HARQ-ACK bit for SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI.
In a PUCCH slot, there are HARQ-ACK for SPS PDSCH +DG PDSCH  and if type 1 CB is configured.
a)       Rel-15 behavior is to include a HARQ-ACK bit for SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI.
b)      Rel-15 behavior is not to include a HARQ-ACK bit for SPS PDSCH if the SPS PDSCH is cancelled by dynamic PDSCH(the location of HARQ-ACK bit for SPS PDSCH is used for DG PDSCH)
In a PUCCH slot, there are HARQ-ACK for SPS PDSCH +DG PDSCH  and if type 2 type 2 CB is configured.
Rel-15 behavior is to include a HARQ-ACK bit for SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI.

	Nokia, NSB
	Support
	 





 
Correspondingly, there is a need to revise the agreement due to the context to be consistent with Rel-15 behavior. 
Proposal 2-2-1a (updated)
HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH.
· For type-1 codebook, the main bullet is not applied if only a single HARQ-ACK bit, for an SPS PDSCH, is mapped on a PUCCH; otherwise, the main bullet is applied.
· For type-2 codebook, the main bullet is applied.
 
Comment:
	Company
	Support or not support
	Comment if any

	LGE
	Support
	 

	Intel
	Support
	 

	ZTE 
	Support the first bullet
	 Same reason with above.

	Ericsson
	Support the intention
	Regarding Type 1 and Type 2 codebook, the pseudo code in section 9.1.2 for SPS is used for both Type 1 and Type 2 codebook. TP for proposal 2-2-1a should be applied to this section.
[FL] I agree.

	CATT
	Support
	If UE vendors can confirm that in Rel-15, HARQ-ACK bit is not transmitted for an SPS PDSCH cancelled by SFI/DCI if only a single HARQ-ACK bit for an SPS PDSCH is mapped on a PUCCH, we are fine with the proposal to make it backward compatible.

	QC
	Agree
	 

	HW/HiSi
	Support
	 

	vivo
	Support
	 

	Nokia, NSB
	Support
	 

	MediaTek
	Support
	 








Another part is about whether some update to the specification is needed or not for potential incorrect mapping of SPS HARQ-ACK bits to a PUCCH resource, which was pointed out by Nokia and CATT. For example, in the below figure, their observation is that two HARQ-ACK bits for SPS configuration#1 can be mapped onto PUCCH in slot n+2 according to the current pseudo-code. 


From my understanding, in this case,  will be set to 1 for SPS configuration#1 as DL SCS and UL SCS are the same, so HARQ-ACK bit for SPS configuration#1 in slot n+1 is not mapped onto PUCCH in slot n+2. However, it would be good to have common understanding among us here. Companies are encouraged to provide your feedback on the below proposal:
Proposal 2-2-2:
For a codebook containing HARQ-ACK bits for SPS PDSCH reception only (without associated PDCCH), no incorrect mapping of SPS HARQ-ACK bits to a PUCCH resource is expected (i.e., no specification impact).

Comment:
	Company
	Support or not support
	Comment if any

	Nokia, NSB
	Not support the original / initial  proposal. FL understanding to be checked
	With respect to the FL’s comment:NcDL is set to the number of DL slots for SPS PDSCH reception with HARQ-ACK information multiplexed on the PUCCH. This corresponds to slots n and n+1 in the figure provided by CATT which means that it may result in incorrect mapping of theSPS configuration#1 scheduled in slot n+1.
Would be nice to hear other companies views on this issue here

	 ZTE
	Support FL's proposal 2-2-2 
	 

	 QC
	Support FL’s proposal 
	In the example illustrated although NcDL=1, as the A/N is generated for PDSCH occasions pointing to the same PUCCH, as specified in the pseudo code.

	CATT
	Not support
	In the current pseudo code, NcDL is the number of DL slots for SPS PDSCH reception on serving cellc with HARQ-ACK information multiplexed on the PUCCH which is not SPS configuration specific in our view. In the example shown in the figure, since both A/N bit for SPS configuration #1 in slot n and SPS configuration #2 in slot n+1 are to be transmitted in the target PUCCH, NcDL should be 2 according to the current pseudo code.

	LGE
	 
	With clarification from CATT (NcDL would be the number which is not SPS configuration specific), my initial understanding seems incorrect. Sorry for confusing. 
Having said that, we are supportive to change the pseudo code here. Let’s discuss TP below.
Proposal 2-2-2: (updated)
Adopt the following text proposal for section 9.1.2 in TS 38.213:
if UE is configured to receive a SPS PDSCH in slot 𝑛𝐷 for SPS PDSCH configuration 𝑠 on serving cell 𝑐, and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214] and
if HARQ-ACK for the SPS PDSCH is associated with the PUCCH
𝑜̃𝑗𝐴𝐶𝐾 = HARQ-ACK information bit for this SPS PDSCH reception 
𝑗 = 𝑗 + 1; 
end if

	Intel
	Support the updated proposal
	 

	Ericsson
	Support the updated proposal
	 

	Nokia, NSB
	Support the updated FL proposal
	 

	Samsung 
	Not support  
	This issue is clearly clarified in current spec. “If a UE reports HARQ-ACK information in a PUCCH only for …”  In our understanding, first part of pseudo code defined “the number of DL slots” considering HARQ-ACK information multiplexed on the same PUCCH. So, it does not need to add “duplicated sentence” in the same pseudo code to emphasize. 

	DOCOMO
	Not support
	We share same views with Samsung that it is clear with current spec.

	MediaTek
	Not support
	Agree with Samsung’s view 



Through the discussion, it seems at least all companies have the same operation in mind. In order for everyone to have the same understanding on the specification for implementing the behavior, taking the below TP into account would be no harmful. Thus, the following TP is suggested. 

Proposal: Adopt the following text proposal for section 9.1.2 in TS 38.213:
	while nD<NcDL
if UE is configured to receive a SPS PDSCH in slot nD for SPS PDSCH configuration s on serving cell c, and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214]
and if HARQ-ACK for the SPS PDSCH is associated with the PUCCH
ojACK = HARQ-ACK information bit for this SPS PDSCH reception 
j=j+1;
end if
nD=nD+1;
end while


 
Comment:
		Company
	Support or not support
	Comment if any

	Intel
	Support the updated proposal
	 

	Ericsson
	Support the updated proposal
	 

	Nokia, NSB
	Support the updated FL proposal
	 

	Samsung 
	Not support  
	This issue is clearly clarified in current spec. “If a UE reports HARQ-ACK information in a PUCCH only for …”  In our understanding, first part of pseudo code defined “the number of DL slots” considering HARQ-ACK information multiplexed on the same PUCCH. So, it does not need to add “duplicated sentence” in the same pseudo code to emphasize. 

	DOCOMO
	Not support
	We share same views with Samsung that it is clear with current spec.

	QC
	Not needed
	As mentioned before, from current specification in the pseudo code, A/N bit in HARQ-ACK codebook is generated only for PDSCH occasions with the same PUCCH. 

	CATT
	Support the updated proposal
	Regarding Samsung’s comments, I failed to see how the quoted sentence covers the intention of the proposal here. 
If a UE reports HARQ-ACK information in a PUCCH only for 
-     a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1, or
-     a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or 
-     SPS PDSCH receptions
within the [image: 说明: 说明: 说明: cid:image012.png@01D619CE.CAAB0010] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: 说明: 说明: 说明: cid:image012.png@01D619CE.CAAB0010] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to SPS PDSCH receptions are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.
 

	MediaTek
	Not support
	Agree with Samsung’s view





 
Given the input on the above proposal so far, there seems misaligned understanding between companies about how to interpret N_{c}^{DL} in the current specification. My understanding for now was N_{c}^{DL} is the number of DL slots which contain at least one SPS PDSCH reception for which the corresponding HARQ-ACK is multiplexed on the target PUCCH. Then, in example from CATT as below figure, N_{c}^{DL} would be 2 as HARQ-ACK for SPS#2 in slot n+1 is also mapped for the target PUCCH even though HARQ-ACK for SPS#1 in slot n+1 is not. If this interpretation is the case, then the TP should be captured; otherwise maybe no need. Please let me know what your understanding is.

Interpretation: N_{c}^{DL} is the number of DL slots which contain at least one SPS PDSCH reception for which the corresponding HARQ-ACK is multiplexed on the target PUCCH
 
[image: 说明: 说明: 说明: cid:image009.png@01D619CE.CAAB0010]
 
Comment:
	Company
	Interpretation is correct or not; if not, please provide your interpretation.

	LGE
	Correct. So, the TP in proposal 2-2-2a is supported.

	 Samsung
	 Correct, but the spec is clear about this issue.
We have the same understanding on how to generate the HARQ-ACK codebook. However, we have different understanding whether the spec is clear regarding the HARQ-ACK of the second PDSCH (later one) in slot n+1 should be contained in the HARQ-ACK codebook in slot n+2.
In our understand, according to “If a UE reports HARQ-ACK information in a PUCCH only for …” , in this case “a PUCCH” means PUCCH in slot n+2, the HARQ-ACK information of the second PDSCH in slot n+1 is transmitted in slot n+3 not in slot n according to K1 indication, therefore, the pseudo code should not include this PDSCH for PUCCH in slot n+2.

	Nokia, NSB
	Maybe a general question here on proposal 2-2-2a – not sure if my understanding of the current situation here is correct: 
         All companies agree on what the intended behavior should be – i.e. there should not be the case that ‘… should not include this PDSCH for PUCCH in slot n+2’
         Part of the companies think this is not clear, as the pseudo code is having the definition of the DL cells outside the loop (but initialized before)
         Part of the companies think this should be clear already from the current specs 
o    It is not argued that the addition would be wrong – but just not needed from their point of view
So the minimum that we would need is a RAN1 conclusion – as the understanding of different companies is different (and this should clearly be prevented). And I am just wondering if it would not be easier to add this one sentence to the specs (where some companies think this would be needed, others not doubting the added sentence would be incorrect but just not needed here) instead of trying to formulate a technically correct conclusion on the UE behavior here.


 

Proposal 2-2-2a 
Option 1: Adopt the following text proposal for section 9.1.2 in TS 38.213:
	while nD<NcDL
if UE is configured to receive a SPS PDSCH in slot nD for SPS PDSCH configuration s on serving cell c, and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214]
and if HARQ-ACK for the SPS PDSCH is associated with the PUCCH
ojACK = HARQ-ACK information bit for this SPS PDSCH reception 
j=j+1;
end if
nD=nD+1;
end while


Support: Nokia, LGE, QC (acceptable), CATT, Intel, Ericsson, HW/HiSi,vivo (acceptable), MTK
Concern: Samsung
 
Option 2: 
It is RAN1 understanding that in Section 9.1.2 of TS 38.213, N_c^{DL} is the number of DL slots which contain at least one SPS PDSCH reception for which the corresponding HARQ-ACK is multiplexed on the target PUCCH. 
Support: Samsung, QC
Concern:








Currently, it seems there is a missing part in the specification on whether a UE shall generate HARQ-ACK codebook in case the UE receives only multiple SPS PDSCHs without associated PDCCH and the HARQ-ACK codebook is in PUSCH. Companies are encouraged to provide your feedback on the below TP by ZTE (with one more update by myself). 
Proposal 2-2-3:
Adopt the following text proposal for section 9.1.2.2 in TS 38.213:
	[bookmark: _Toc36498169][bookmark: _Toc29917295][bookmark: _Toc29899558][bookmark: _Toc29899140][bookmark: _Toc29894841][bookmark: _Toc26719408][bookmark: _Toc20311583][bookmark: _Toc12021471]9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 
-	if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format, in any of the [image: ] occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 or SPS PDSCH on any serving cell [image: ], as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception(s), or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
A UE does not expect to detect a DCI format switching a DL BWP within [image: ] symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in DCI format 0_1 is [image: ] except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: ] unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH(s), or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception(s) as described in Clause 9.1.2. [image: ] if the DAI field in DCI format 0_1 is set to '0'; otherwise, [image: ].



Comment:
	Company
	Support or not support
	Comment if any

	Nokia, NSB
	Support
	 

	 ZTE
	 Support
	 

	 QC
	 Support
	 

	CATT
	Partial support
	We think the first and the last changes are not necessary. We are fine with the second one. 
If companies agree to the first and the last changes as well, there are more places to be changed, e.g. in section 9.2.5

	LGE
	Support
	 

	OPPO
	Support
	 

	Intel
	Partial support
	Agree with CATT. Only the second change is sufficient. We don’t need to change “SPS PDSCH reception" or “PDSCH reception” according to SPS configuration. These refer to the procedure of SPS PDSCH reception, and, in our understanding, do not imply single SPS configuration case only.

	Ericsson
	Agree with CATT and Intel understanding
	 

	vivo
	support
	 

	Samsung 
	Support 
	 

	DOCOMO
	Support
	 

	MediaTek
	Support
	 



Regarding proposal 2-2-3, the majority tends to agree with the intention, but some companies are fine with the update on “SPS PDSCH” not on “SPS PDSCH reception” as “SPS PDSCH reception” refer to the procedure of SPS PDSCH reception so does not imply only a single SPS configuration case, which looks a valid point.  
@All, please check the updated proposal and provide your feedback if this is acceptable. 
Proposal 2-2-3a:
Adopt the following text proposal for section 9.1.2.2 in TS 38.213:
	9.1.2.2 Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then
-     if theUE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value ofdl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format, in any of the [image: 说明: 说明: 说明: cid:image001.png@01D619CE.CAAB0010] occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 or SPS PDSCH on any serving cell [image: 说明: 说明: 说明: cid:image002.png@01D619CE.CAAB0010], as described in Clause 9.1.2.1,the UE does not multiplex HARQ-ACKinformation in the PUSCH transmission;
-     else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced byharq-ACK-SpatialBundlingPUSCH, unless the UE receivesonly a SPS PDSCH release,or only SPS PDSCH reception, or only a PDSCHthat is scheduled by DCI format 1_0 with acounter DAI fieldvalue of 1 on the PCell in the [image: 说明: 说明: 说明: cid:image001.png@01D619CE.CAAB0010] occasions for candidate PDSCH receptions in which casethe UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
A UE does not expect to detect a DCI format switching a DL BWP within[image: 说明: 说明: 说明: cid:image003.png@01D619CE.CAAB0010] symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: 说明: 说明: 说明: cid:image003.png@01D619CE.CAAB0010] is defined in [6, TS 38.214].
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI fieldin DCI format0_1 is [image: 说明: 说明: 说明: cid:image004.png@01D619CE.CAAB0010] except that harq-ACK-SpatialBundlingPUCCH is replaced byharq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when[image: 说明: 说明: 说明: cid:image005.png@01D619CE.CAAB0010] unless the UE receives only a SPS PDSCH release,or only a SPS PDSCH(s), or only a PDSCHthat is scheduled by DCI format 1_0 with acounter DAI fieldvalue of 1 on the PCell in the [image: 说明: 说明: 说明: cid:image001.png@01D619CE.CAAB0010] occasions for candidate PDSCH receptions in which casethe UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.[image: 说明: 说明: 说明: cid:image006.png@01D619CE.CAAB0010] if the DAI field in DCI format 0_1 is set to '0'; otherwise,[image: 说明: 说明: 说明: cid:image007.png@01D619CE.CAAB0010].


 
Status: No further input.




In Rel-15, there is no need to report more than one HARQ-ACK bit for SPS PDSCH in a PUCCH. On the other hand, in Rel-16, due to introduction of multiple SPS configurations and shorter SPS periodicity down to 1 slot, there is a clear need to report more than one HARQ-ACK bit for SPS PDSCH in a PUCCH, and thus the description relevant to this restriction needs to be removed from the Rel-16 specification. As Nokia pointed out, this restriction is not complied with Rel-15 as it is impossible configuration for a Rel-15 UE to report more than one HARQ-ACK bit for SPS PDSCH in a PUCCH. Companies are encouraged to provide your feedback on the below TP by Nokia:
Proposal 2-2-4:
Adopt the following text proposal for section 9.1 in TS 38.213:
	9.1	HARQ-ACK codebook determination
<Unchanged text is omitted>
A UE does not expect to be indicated to transmit HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH if the UE is provided a single SPS PDSCH configuration in a cell group.



Comment:
	Company
	Support or not support
	Comment if any

	Nokia, NSB
	Support
	 

	ZTE 
	 Not support 
	The sentence is under the condition that "if the UE is provided a single SPS PDSCH configuration in a cell group", so no need to delete the sentence. This statement will not restrict the multiple SPS PDSCH configuration case.

	 QC
	support
	Needed for mixed numerology (Thanks to CATT for bringing this to our attention) 

	CATT
	Support
	Even if UE is only configured with a single SPS PDSCH configuration, given that the periodicity of SPS PDSCH in release 16 can be down to 1 slot, it is possible that multiple HARQ-ACK bits are to be transmitted in the same PUCCH considering mixed numerology case (e.g. SCS of PUCCH is smaller than SCS of SPS PDSCH).

	LGE
	Support
	In Rel-16, even with a single SPS configuration in a cell group, HARQ-ACK bits for more than one SPS PDSCH would be mapped into a same PUCCH in some cases.
For example, let’s assume DL SCS = 30kHz, UL SCS = 15 kHz, and SPS periodicity = 1 slot. Then two HARQ-ACK bits need to map into a PUCCH.

	OPPO
	Support
	 

	Intel
	Support
	 

	Ericsson
	Support
	 

	vivo
	support
	In Rel-16, even with a single SPS configuration in a cell group, considering the periodicity can be down to 1 slot, it is possible to that HARQ-ACK bits for more than one SPS PDSCH would be mapped into a same PUCCH when DL SCS is larger than UL SCS

	Samsung 
	Not support 
	Not necessary. This limitation can be avoided by gNB’s implementation which is not essential. For example, gNB configures another SPS PDSCH configuration in either same or different carrier without activating it.

	DOCOMO
	Support
	 

	MediaTek
	Support
	 

	APT
	Support
	 



In addition to input above, there was more discussion on this aspect as follows.

[LGE] On proposal 2-2-4, I fail to understand your comment. In the following example, this is already supported in Rel-16, how can gNB avoid such situation? I think 1 slot periodicity case is not trivial and the following example is only single SPS configuration case (not about multiple configuration).
  Example: DL SCS = 30kHz, UL SCS = 15 kHz, and SPS periodicity = 1 slot
[Samsung] Our intention is not to avoid such configuration. Instead, to support this case gNB can configure anther SPS PDSCH configuration and does not activate it. The condition in “if the UE is provided a single SPS PDSCH configuration in a cell group.” can be avoided. UE can generate the HARQ-ACK codebook according to the pseudo code. Therefore, we think it is more of an optimization and not an essential issue.
[LGE] Not sure if I understand correctly your comment, especially for “and does not activate it”. So, do you want to support such example by configuring two configurations at the expense of double RRC overhead? Then, what is the point to introduce 1 slot periodicity for Rel-16? I guess this is quite straightforward. Due to introduction of 1 slot SPS periodicity, the restriction in Rel-15 may not always hold, which clearly results in specification update. 
[Samsung] Yes, this example can be supported with the expense of extra RRC overhead without spec change. It is an optimization of saving RRC overhead.
[Nokia] Please note that we have independent UE capabilities for multiple SPS configurations and reduced SPS periodicity (down to 1 slot). So the scenario that Samsung is trying to create here is not really working to our understanding for a UE not supporting more than one SPS configuration – but is supporting 1 slot periodicity!  
Status: Given the further discussion, all companies support the proposal 2-2-4. 








Issue 3.4 SPS PDSCH release and SPS PDSCH receptions
In Rel-16, due to introduction of multiple SPS configurations and shorter SPS periodicity down to 1 slot, it is noted that UE behavior would be unclear when SPS release and SPS PDSCH for the same configuration are overlapped or close to each other. There are two options based on input from Samsung and APT as below. 
· Option 1: A UE does not expect to receive an SPS PDSCH starting after the starting symbol of the SPS release DCI indicating the same SPS PDSCH configuration
· Option 2: A UE does not expect to receive an SPS PDSCH starting N symbols after the end of the SPS release DCI indicating the same SPS PDSCH configuration
One aspect which needs to be clarified is if these proposals are about HARQ-ACK codebook construction. For instance, in case of proposal 1, the arising questions would be: 
· How fast a UE can figure out a certain PDCCH carries SPS release DCI? 
· Once a UE knows a certain PDCCH carries SPS release DCI, is is possible that the UE decides to exclude HARQ-ACK corresponding to SPS PDSCH (if any) right after the PDCCH? 
Based on the observation, it would be better to clarify if option 1 is feasible in terms of UE implementation. Companies are encouraged to provide your feedback (or editorial correction) on the below options:
Proposal 2-3:
Option 1: A UE does not expect to receive an SPS PDSCH starting after the starting symbol of the SPS release DCI indicating the same SPS PDSCH configuration
Option 2: A UE does not expect to receive an SPS PDSCH starting N symbols after the end of the SPS release DCI indicating the same SPS PDSCH configuration

Comment:
	Company
	Preferred option
(Option 1 or 2)
	Comment if any

	Nokia, NSB
	Clarification needed – connection to Issue 3.1 (not aligned)
	Basically both options here assume, that only the SPS PDSCH after the release DCI is not received (and regarded as to be released). Whereas if we look at Option 2 of Issue 3.1, from my understanding point of view there the assumption is, that if the SPS PDSCH release is fully overlapping with the SPS PDSCH (i.e. PDCCH ending before the last symbol of SPS PDSCH) the SPS PDSCH is to be regarded as released and HARQ-Ack for release is to be reported.
So the timeline understanding of the SPS release in Option 2 of issue 3.1 – and Option 1 & 2 here are different (without a reason).
 
Therefore, if we would end up with Option 2 of Issue 3.1, the logical consequence would be to agree here a modified version of Option 1 here – i.e. something like this as Option 3:
Option13: A UE does not expect to receive an SPS PDSCHstarting ending after the last startingsymbol of the SPS release DCI indicating the same SPS PDSCH configuration
 

	 ZTE
	Option 1 
	 

	 QC
	 Clarification needed
	 As mentioned under Issue 3.1, these two issues are quite related. Note that UE would not realize SPS PDSCH is released before decoding SPS PDCCH release. So UE anyway “expects” to receive SPS PDSCH in the slot that SPS release is sent. But gNB shall NOT send PDSCH on the SPS PDSCH in a slot that release DCI is sent. So our proposal is “UE does not expect to receive SPS PDSCH on the slot that PDCCH releasing that SPS is sent”. This is to make sure UE would NOT correctly decode a SPS PDSCH that is being released by a release PDCCH in the same slot (going back to Issue 3.1, if Opt2 is adopted anyway 1 bit should be reported).      

	CATT
	 
	We are not quite clear about the intention here. If it is related to issue 3.1, then depending on the solution, the proposal here may or may not be needed. At least to our understanding, if our proposal to issue 3.1 is adopted, there is no timeline issue since SPS PDSCH release only overrides SPS PDSCH in case their HARQ-ACKs are transmitted in the same PUCCH and in this case UE always has sufficient processing time.

	LGE
	 
	First of all, my understanding was initially that this proposal is needed for more generic regardless of UE capability on the number of PDSCH receptions per slot.
However, I admit (as Nokia/CATT pointed out) that the decision from issue 3.1 is highly related to this proposal and the consistent behavior should be defined here. Given this situation, we are supportive to option 3 from Nokia (or whatever to be consistent with the decision from issue 3.1).

	OPPO
	Option 3
	We agree intention of this proposal. However, from gNB side, SPS PDSCH can be stopped when SPS release is transmitted. However, the corresponding PUCCH resource cannot be released until the reception of ACK corresponding to SPS release.
We think there is no need to set limitation on reception of SPS PDSCH. On the other hand, the limitation on PUCCH transmission should be consider, i.e.: UE does transmit HARQ-ACK for SPS PDSCH after receiving the ACK corresponding to  the SPS release DCI indicating the same SPS configuration.
 
Option 3: A UE does transmit HARQ-ACK for SPS PDSCH after receiving the ACK corresponding to the SPS release DCI indicating the same SPS configuration

	Intel
	Option 3
	As clarified by Nokia, assuming we go with Option 2 for Issue 3.1, the correct description would be as captured via Option 3 in Nokia’s response.
To CATT’s observation, we cannot agree to this understanding “in this case UE always has sufficient processing time”. As elaborated in response to Proposal 2-1, there are cases when UE may not have sufficient time to prioritize feedback for release DCI over the SPS PDSCH.

	Ericsson
	 
	This issue is quite confused at this point. For example, now there are two Option 3 (Nokia, OPPO).
In general, SPS PDSCH reception should be allowed as long as it is not entirely after the DCI carrying SPS release. In general, SPS PDSCH has longer duration than the DCI and they may overlap. Either Option 1 or Nokia’s version of Option 3 are acceptable to us.

	vivo
	 
	We are not quite clear about the relation between issue 3.1 and 3.4. seems that 3.1 is a special case of 3.4, so consistent behavior is preferred.

	Samsung 
	Option 1   
	This issue is not only related to issue 3.1 but also related to SPS PDSCHs overlapping handling. We should first identify whether an SPS PDSCH is active.

	DOCOMO
	 
	We agree with intention of the proposal.  In our understanding, the SPS release and SPS PDSCH is not allowed to be overlapped in the time domain within one slot. If SPS release is sent to UE by gNB, then the SPS PDSCH with same SPS configuration index will be not sent. So we agree with the option 3 propose by Nokia.

	APT
	Option 2
	The intention of the proposal is to define a clear timeline for determination of whether a SPS PDSCH configuration is active, which may affect the HARQ-ACK codebook size for transmission on PUCCH resource determined based on SPS-PUCCH-AN-List or for transmission on dynamic scheduled PUCCH with Type 2 HARQ-ACK codebook. 










Open issues to be discussed 

For section 3, it is recommended for companies to take into account the issues carefully and to come back with sufficiently specific options/preference/suggestions to the next meeting so that we can complete RAN1 works on the relevant functionalities with respect to specification. 

Unnecessary restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook

As understood from proposal 2-2-4, even in case of single SPS configuration in a cell group, it is possible that multiple HARQ-ACK bits are to be transmitted in the same PUCCH considering mixed numerology case (e.g., DL SCS > UL SCS). Due to lack of time, there was no chance to discuss if such spec change is also needed for type-2 HARQ-ACK codebook, as raised by ZTE. 

Companies are encouraged to check if such change is necessary or not, and hopefully to provide your feedback/comment/TP (if deemed necessary) in the next meeting (regardless of whether or not such change is necessary).
	TS 38.213 v16.1.0
9.1.3.2            Type-2 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted>
[image: ] for any [image: ]
Set [image: ] 
while [image: ]
if a single SPS PDSCH reception is activated for a UE and the UE is configured to receive SPS PDSCH in a slot [image: ] for serving cell [image: ], where [image: ] is the PDSCH-to-HARQ-feedback timing value for SPS PDSCH on serving cell [image: ]
[image: ]
[image: ]= HARQ-ACK information bit associated with the SPS PDSCH reception
end if
[image: ];
end while



SPS PDSCH release and SPS PDSCH receptions
It seems that the issue is how to handle the scenario where SPS release DCI and SPS PDSCH for the same configuration are received in the same slot. This scenario can happen at least if 1 slot periodicity is configured. 
In this scenario, we will face the following cases:
· Case 1: In a slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration 
· Case 1-1: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs
· Expected consequence: separate HARQ-ACK bits but NACK for the SPS PDSCH?
· Case 1-2: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to the same PUCCH
· Expected consequence: only 1 bit for SPS release
· Case 2: In a slot, if SPS release DCI is received after the end of the SPS PDSCH for the same SPS configuration 
· Case 2-1: SPS PDSCH is received if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs 
· Expected consequence: Separate HARQ-ACK bits
· Case 2-2: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to the same PUCCH
· Expected consequence: only 1 bit for SPS release

Now the question would be which cases are to be allowed. In FL’s understanding, these cases need to be discussed for both UE having processing capability of a single unicast PDSCH reception per slot and UE having processing capability of more than one unicast PDSCH reception per slot (even though the final restriction/result may be different depending on UE type). 

Companies are encouraged to provide your views at least on the following questions by tdocs in the next meeting (and surely any other comments/suggestions would be highly appreciated). 

Q1: Which cases are to be disallowed? For any case(s) disallowed, what is the expected UE behavior on HARQ-ACK feedback (especially please provide your feedback if you disagree with the above observation on the expected consequence). 

Q2: Do you think how to handle the cases above should be differentiated between a UE having processing capability of a single unicast PDSCH reception per slot and a UE having processing capability of more than one unicast PDSCH reception per slot? If so, please provide your reason, and specific solution. 



HARQ-ACK for SPS PDSCH cancelled by dynamic SFI/DCI
Although we have made the agreement on this issue as below, due to lack of time, there was no chance to discuss the corresponding TP. 
Agreements:
HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH.
· For type-1 codebook, the main bullet is not applied if only a single HARQ-ACK bit, for an SPS PDSCH, is mapped on a PUCCH; otherwise, the main bullet is applied.
· For type-2 codebook, the main bullet is applied.

For your convenience, the “tentative” TP can be provided as below so companies are encouraged to check it out and to bring the TP for capturing RAN1 intention properly. 

Tentative TP proposal:
Adopt the following text proposal for section 9.1.2 in TS 38.213
	9.1.2  Type-1 HARQ-ACK codebook determination
<unnecessary part is omitted>
within the [image: cid:image002.png@01D61E3A.180D7580] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: cid:image002.png@01D61E3A.180D7580] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to more than one SPS PDSCH receptions that the UE is configured to receive are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.
<Unchanged text is omitted>
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and except that the SPS PDSCH is not required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214], or due to overlapping with a set of symbols indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<Unchanged text is omitted>


The first part makes the pseudo-code in 9.1.2 be applied to the case for multiple HARQ-ACK bits only for SPS PDSCHs (without DG PDSCH) on a PUCCH (and not to be applied to the case for single HARQ-ACK bit for an SPS PDSCH).  
The second part is to include A/N bits for cancelled SPS PDSCH by dynamic SFI/DCI in the codebook for the case for multiple HARQ-ACK bits only for SPS PDSCHs without DG PDSCH on a PUCCH (for both type-1 and type-2 codebook).
The update of “or due to overlapping with a set of symbols indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated” comes from QC’s offline comment to make sure that A/N bit for the cancelled SPS PDSCH by semi-static UL is not included in the codebook as in Rel-15. 





Final outcome from RAN1#100b-e

Agreements:
· Latest proposals 2-2-1a/2-2-3a/2-2-4 are agreement (see summary R1-2003001)


Proposal 2-2-1a
HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH. 
 
Proposal 2-2-3a:
Adopt the following text proposal for section 9.1.2.2 in TS 38.213:
	9.1.2.2 Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then
-     if theUE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value ofdl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format, in any of the [image: 说明: 说明: 说明: cid:image001.png@01D619CE.CAAB0010] occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 or SPS PDSCH on any serving cell [image: 说明: 说明: 说明: cid:image002.png@01D619CE.CAAB0010], as described in Clause 9.1.2.1,the UE does not multiplex HARQ-ACKinformation in the PUSCH transmission;
-     else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced byharq-ACK-SpatialBundlingPUSCH, unless the UE receivesonly a SPS PDSCH release,or only SPS PDSCH reception, or only a PDSCHthat is scheduled by DCI format 1_0 with acounter DAI fieldvalue of 1 on the PCell in the [image: 说明: 说明: 说明: cid:image001.png@01D619CE.CAAB0010] occasions for candidate PDSCH receptions in which casethe UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
A UE does not expect to detect a DCI format switching a DL BWP within[image: 说明: 说明: 说明: cid:image003.png@01D619CE.CAAB0010] symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: 说明: 说明: 说明: cid:image003.png@01D619CE.CAAB0010] is defined in [6, TS 38.214].
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI fieldin DCI format0_1 is [image: 说明: 说明: 说明: cid:image004.png@01D619CE.CAAB0010] except that harq-ACK-SpatialBundlingPUCCH is replaced byharq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when[image: 说明: 说明: 说明: cid:image005.png@01D619CE.CAAB0010] unless the UE receives only a SPS PDSCH release,or only a SPS PDSCH(s), or only a PDSCHthat is scheduled by DCI format 1_0 with acounter DAI fieldvalue of 1 on the PCell in the [image: 说明: 说明: 说明: cid:image001.png@01D619CE.CAAB0010] occasions for candidate PDSCH receptions in which casethe UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.[image: 说明: 说明: 说明: cid:image006.png@01D619CE.CAAB0010] if the DAI field in DCI format 0_1 is set to '0'; otherwise,[image: 说明: 说明: 说明: cid:image007.png@01D619CE.CAAB0010].


Reason for changes
The case for multiple HARQ-ACK bits corresponding to multiple SPS PDSCHs without DG PDSCH is missing when the UE multiplexes HARQ-ACK information in a PUSCH transmission. 

Summary of changes
Change a SPS PDSCH to SPS PDSCH(s)

Specs/Sections impacted
TS 38.213 Clause 9.1.2.2

Consequences if not approved
The case for multiple HARQ-ACK bits corresponding to multiple SPS PDSCHs without DG PDSCH is missing when the UE multiplexes HARQ-ACK information in a PUSCH transmission.



Proposal 2-2-4:
Adopt the following text proposal for section 9.1 in TS 38.213:
	9.1      HARQ-ACK codebook determination	
<Unchanged text is omitted>
A UE does not expect to be indicated to transmit HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH if the UE is provided a single SPS PDSCH configuration in a cell group.


Reason for changes
Due to introduction of short SPS periodicity (e.g., 1 slot), it becomes possible for UE to transmit HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH even though the UE is configured with a single SPS configuration in a cell group especially when DL SCS is greater than UL SCS.

Summary of changes
Remove the text for the restriction on more than one SPS PDSCH reception in a same PUCCH when the UE is configured with a single SPS configuration in a cell group.

Specs/Sections impacted
TS 38.213 Clause 9.1

Consequences if not approved
No support of 1 slot SPS periodicity when DL SCS is twice greater than UL SCS.
No support of SPS periodicity small than 4 slot when DL SCS is four times greater than UL SCS.
No support of SPS periodicity small than 8 slot when DL SCS is eight times greater than UL SCS.



Conclusion:
· For type-1 codebook, Rel-15 behavior is not to include a HARQ-ACK bit for the SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI if only one HARQ-ACK bit for the SPS PDSCH is to be transmitted on a PUCCH.
· For type-2 codebook, Rel-15 behavior is to include a HARQ-ACK bit for SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI.

Agreements:
Update previous agreements by:
[bookmark: _GoBack]HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH.
· For type-1 codebook, the main bullet is not applied if only a single HARQ-ACK bit, for an SPS PDSCH, is mapped on a PUCCH; otherwise, the main bullet is applied.
· For type-2 codebook, the main bullet is applied.

Agreements:
Adopt the following text proposal for section 9.1.2 in TS 38.213:
	while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configurations on serving cell , and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214] 
and if HARQ-ACK for the SPS PDSCH is associated with the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while


Reason for changes
The current pseudo-code may be misleading that HARQ-ACK bit for an SPS PDSCH not associated with a PUCCH may be also included in the HARQ-ACK codebook for the PUCCH transmission. 

Summary of changes
Add the sentence of “and if HARQ-ACK for the SPS PDSCH is associated with the PUCCH”.

Specs/Sections impacted
TS 38.213 Clause 9.1.2

Consequences if not approved
Unclear UE behavior on HARQ-ACK codebook construction for PDSCH without corresponding PDCCH.









References 

[1] R1-2001606	Discussion on remaining issues on DL SPS enhancement for URLLC	Beijing Xiaomi Mobile Software
[2] R1-2001617	Remaining issues on SPS enhancements	ZTE
[3] R1-2001675	Other issues for URLLC	vivo
[4] R1-2001699	Maintenance of Rel-16 URLLC/IIoT SPS enhancements	Nokia, Nokia Shanghai Bell
[5] R1-2001779	DL SPS enhancement and Intra-UE multiplexing/prioritization	OPPO
[6] R1-2001790	Remaining Issue of DL SPS Enhancements for NR URLLC	Ericsson
[7] R1-2001842	Remaining issues on multiple SPS configurations	MediaTek Inc.
[8] R1-2001925	Remaining issues of other aspects for URLLC/IIOT	LG Electronics
[9] R1-2002003	Remaining issues on enhanced DL SPS for IIoT	Intel Corporation
[10] R1-2002088	Remaining issues on IIoT	CATT
[11] R1-2002135	Remaining issues for DL SPS and PHR	Samsung
[12] R1-2002335	Remaining Issues in SPS enhancements	Apple
[13] R1-2002447	Remaining issues for SPS enhancement for Rel-16 URLLC	NTT DOCOMO, INC.
[14] R1-2002485	Remaining issues on DL SPS enhancements	Asia Pacific Telecom co. Ltd
[15] R1-2002549	Remaining issues on DL SPS for URLLC	Qualcomm Incorporated
[16] R1-2002584	Corrections on other aspects for URLLC/IIOT enhancements	Huawei, HiSilicon
[17] R1-2002638	Remaining issues on DL SPS for NR URLLC	WILUS Inc.




Appendix: Previous relevant agreements 
	RAN1#96
Conclusion:
· It is recommended to support the handling of scenario 1 as listed in R1-1814342 in the Rel-16 WI.
· It is recommended to allow the prioritization of configured grant over dynamic grant under some conditions in case of collision in scenario 2 as listed in R1-1814342 in the Rel-16 WI.
· [bookmark: _Hlk2147477]It is recommended to support the handling of scenario 3 as listed in R1-1814342 in the Rel-16 WI.
· [bookmark: _Hlk2297291]It is recommended to support enhancements for scenario 4 and 5 as listed in R1-1814342 in the Rel-16 WI.

Agreements:
For scenario 2 as listed in R1-1814342, in case the collision between configured grant and dynamic grant occurs in physical layer, options to determine the prioritization between configured grant and dynamic grant include at least – to be further investigated during the WI phase:
· Priority at PHY is determined by MAC layer for the purpose of PHY prioritization.
· Note: this may or may not have any RAN1 impact
· Priority at PHY is determined via using PHY channel(s)/signal(s)/parameters for the purpose of PHY prioritization.
· It is configurable as part of the configured grant configuration whether it should have higher priority than dynamic grant in case of conflict.
· Other options are not precluded.

RAN2#105
Agreements in RAN2
	R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID




	RAN1#96bis
Agreements:
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 

	RAN1#97
Agreements:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs

Conclusion:
· RAN1 will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.

	RAN1#98
Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), support more than one bit of HARQ-ACK feedback for SPS PDSCH without an associated grant in a PUCCH resource 
· FFS applicability to all PUCCH formats
· FFS the number of bits, e.g., the # of configured/activated SPS configurations, etc.
· FFS how to construct both type-1 and type-2 HARQ-ACK codebook for cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with dynamic PDSCH HARQ-ACK 
Conclusion:
· There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in rel-16. 
Conclusion:
There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16. 
Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG

	RAN1#98bis
Agreements:
Confirm the following working assumption:
	Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG



Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH formats 2/3/4 are applicable in addition to PUCCH formats 0/1. 
Agreements:
For cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, the PUCCH resource to be used is determined by reusing rel-15 mechanism. 

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), RAN1 down-selects the following options:
· Option 1: Multiple PUCCH resources are configured common for all SPS configurations (similar to multi-CSI-PUCCH-ResourceList) per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size
· FFS: Number of maximum PUCCH resources
· FFS details (threshold for determining PUCCH resource)
· Option 2: Multiple PUCCH resource sets are configured common for all SPS configurations per HARQ-ACK codebook. The PUCCH resource set to be used is determined based on HARQ-ACK payload size. 
· FFS whether or not to configure PUCCH resource sets separately from PUCCH resource set for dynamic-scheduled PDSCH
· FFS whether to configure separate payload range
· The actual PUCCH resource to be used among PUCCH resources in the chosen PUCCH resource set is determined by reusing rel-15 HARQ-ACK PUCCH resource determination mechanism for dynamic PDSCH based on the latest activation DCI

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), 
· Multiple PUCCH resources are configured common for all SPS configurations per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size
· Number of PUCCH resources is up to 4
· FFS details (e.g., threshold for determining PUCCH resource)

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH resource i is selected if HARQ-ACK payload size (not including CRC) is in the range of {Ni,min, …, Ni,max} bits, where the number of PUCCH resources in the selection is from 0 up to 3. 
· N0,min=1, N0,max=2
· For i≠0
· Ni,max is configured by RRC; if not configured, Ni,max is 1706.
· Ni,min is equal to Ni-1,max+1 
Note: The above mechanism is equivalent to rel-15 procedure when a single PUCCH resource is configured per PUCCH resource set.

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), the number of PRBs for the PUCCH transmission is determined by reusing rel-15 mechanism in Subclause 9.2.3 (UE procedure for reporting HARQ-ACK) of 38.213. 
· The maximum code rate per PUCCH format is reused from the parameter associated with the identified HARQ-ACK codebook for SPS PDSCH

RAN2#107bis
R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
Each CG configuration is always configured independently, as in Rel-15 LTE. 
The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
Each SPS configuration is always configured independently, as in Rel-15 LTE. 
Support simultaneous Type 1 & 2 CG configurations in a BWP.
CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.
R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 

	RAN1#99
Agreements:
In Rel-16, multiple DL SPS configurations can be configured on different serving cells in a cell group.

Agreements:
Support DCI format 1-0, 1-1 and 1_2 for Rel-16 SPS activation and for Rel-16 SPS release.

Agreements:
HPN field in the applicable DL DCI formats with CRC scrambled by CS-RNTI and NDI=0 is used to indicate which SPS configuration is to be activated and which SPS configuration(s) is/are to be released
· M LSB HPN bits is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M is determined by the bit length for HPN field for each DCI format for activation and release of SPS configuration(s)

Agreements:
For both type-1 and type-2 HARQ-ACK codebook construction, one HARQ-ACK bit is generated for SPS PDSCH release with a joint release DCI

Agreements:
If the UE is configured with more than one SPS PDSCH configurations, and for type-1 HARQ-ACK codebook construction, 
· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, or
· For cases where HARQ-ACK feedback for SPS PDSCH release is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, or
· For cases where only HARQ-ACK feedback for SPS PDSCH release shall be reported, 
· HARQ-ACK bit location for SPS PDSCH reception is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index and K1 indicated in the activation DCI)   
· HARQ-ACK bit location for SPS PDSCH release with a separate release DCI is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index indicated in the activation DCI and K1 indicated in the release DCI)  
· HARQ-ACK bit location for SPS PDSCH release with a joint release DCI is derived based on the TDRA table row index indicated in the activation DCI for SPS PDSCH with the lowest SPS configuration index among the jointly released configurations and K1 indicated in the release DCI
Note: There is no change on the number of HARQ-ACK bits for a PUCCH transmission regardless whether a joint release DCI is present or not.

In Rel-16, when the SPS configurations are released by a joint release DCI, 
· Multiple SPS configurations to be released by the joint release DCI should have the same priority

Agreement
For a rel-16 UE provided by SPS-PUCCH-AN-List a set of PUCCH resources, in case of collision between HARQ-ACK for SPS PDSCH without a corresponding PDCCH and SR for the same priority, reuse Rel-15 rule for collision between HARQ-ACK for dynamic scheduled PDSCH and SR in order to determine the PUCCH resource 

Agreement
For a given SPS configuration activated by DCI format 1_2, the MCS table is determined by reusing Rel-15 mechanism for a SPS configuration activated by DCI format 1_1. 
· No new RRC parameter for mcs-Table is introduced for DCI format 1_2


Working assumption:
In case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs

Agreement
If the UE is configured with more than one SPS PDSCH configurations, for cases where only HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH shall be reported (i.e. no HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release
· HARQ-ACK bit order for SPS PDSCH reception without a corresponding PDCCH is determined 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index

Agreement
If the UE is configured with more than one SPS PDSCH configurations, and for type-2 HARQ-ACK codebook construction, 
· HARQ-ACK bit order for SPS PDSCH release with a separate/joint release DCI is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the release DCI)  
· HARQ-ACK bit order for SPS PDSCH with associated PDCCH is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the activation DCI)
· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, 
· HARQ-ACK for one or more SPS PDSCH receptions without a corresponding PDCCH is appended after HARQ-ACK bits for dynamic scheduled PDSCHs and/or for SPS PDSCH release 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index

	RAN1#100e
Agreements:
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, in a slot with more than one SPS PDSCHs each without a corresponding PDCCH and no dynamic scheduled PDSCH and/or for SPS PDSCH release, a UE is not required to receive SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in a slot (regardless of whether SPS PDSCHs are overlapped or not).
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in the slot.

Agreements:
· In a slot with more than one SPS PDSCHs each without a corresponding PDCCH, for Type-1 HARQ-ACK codebook and without HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release in the slot, or for Type-2 HARQ-ACK codebook, HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs without associated PDCCH.
· For HARQ-ACK of SPS PDSCH (without dynamic scheduled PDSCH), the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, regardless of the number of active SPS configurations. 

Agreements:
Introduce configuration of PDSCH aggregation factor (pdsch-AggregationFactor) per DL SPS configuration with the value range of {1,2,4,8} [RRC impact]
· For PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, or PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled with CS-RNTI with NDI=0
· PDSCH aggregation factor signaled in sps-Config (newly introduced RRC parameter) is applied if configured; otherwise, PDSCH aggregation factor signaled in pdsch-Config is applied
· For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled with CS-RNTI with NDI=1
· PDSCH aggregation factor signaled in pdsch-Config is applied
Agreements:
For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions in sps-Config (if configured) or in pdsch-config (otherwise) larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.
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