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[bookmark: _Toc102489761]Introduction
This feature lead summary document aims to collect and align on company views on the remaining issues  on Maintenance on Solutions for NR to support NTN. It contains a summary of the contributions under 8.4 at TSG-RAN WG1 #112.
A total of 6 TDocs have been submitted to current meeting for discussion.

The following Draft CRs are proposed for discussions:
· Issue#1: Draft CR 38.211: Correction of timing advance and alignment to 38.331
· Issue#2: Draft CR 38.212: Alignment with 38.331
· Issue#3: Draft CR 38.213: Addition of missing parameter dl-DataToUL-ACK-v1700
· Issue#4: Draft CR on the Type-1 HARQ-ACK codebook
· Issue#5: Draft CR on the Type-2 HARQ-ACK codebook
[CLOSED] Issue#1 Draft CR 38.211: Correction of timing advance and alignment to 38.331
Companies’ contributions summary
The draft CR 38.211:Correction of timing advance description  and alignment to 38.331 is proposed in [4, Ericsson]. The TP, reason/summary of change are provided within Initial Proposal 1.

Further, in [3, Ericsson] made the following observations and proposals:

	Companies
	Proposals

	Ericsson
	[bookmark: _Toc127536759][bookmark: _Toc127536760]Observation 1: Clause 4.3.1 in TS 38.211 could incorrectly be interpreted as that the timing advance  need only be updated for each uplink frame, i.e., every 10 ms.
Observation 2: In 10 ms, the timing drift in NTN can be up to 31Ts, which is more than the transmit timing accuracy tolerance specified in TS38.133.
[bookmark: _Toc127536761]Observation 3: The timing of when a timing advance command is applied is defined on slot level (regardless of slot boundaries) both for TN and NTN. 

Proposal 1: Conclude that for NTN, the relation between downlink and uplink timing applies for each uplink slot.
Proposal 2: Adopt the draft CR to TS 38.211 provided in R1-2301741.




Proposal 1 (1st round)
Moderator’s view: the section 4.3.1 is about Frames and subframes, therefore, the TA given here is with respect to the frame (subject of the section). Although the observations/proposal from Ericsson is valid we do not think the modification/clarification should be done within this section.
Regarding the alignment with TS 38.331 for the Common TA parameters: To Moderator, ta-CommonDriftVariant should be first corrected in TS 38.331. indeed, both ta-CommonDriftVariant and TACommonDriftVariation are used in TS 38.331 (within the same paragraph/definition):
	ta-CommonDriftVariant
Indicate drift rate variation of the common TA. The granularity of ta-CommonDriftVariation is 0.2×10^(-4) μs⁄s^2. Values are given in unit of corresponding granularity. This field is excluded when determining changes in system information, i.e. changes of ta-CommonDriftVariant should neither result in system information change notifications nor in a modification of valueTag in SIB1.




The following proposal is made:

Initial Proposal 1:
Adopt the following Draft CR.

	Reason for change:
	· Clause 4.3.1 specifies the timing advance of uplink frame number i relative to the corresponding downlink frame. This could be interpreted as that the timing advance TTA need only be updated for each uplink frame. But TTA applies for each uplink slot individually, regardless of frame boundaries.
· There are references to parameters TACommon, TACommonDrift, and TACommonDriftVariation but the parameters are called ta-Common, ta-CommonDrift and ta-CommonDriftVariant in TS 38.331.

	-
	

	Summary of change:
	· It is clarified that the relation between downlink and uplink timing applies for each uplink slot.
· TACommon, TACommonDrift, and TACommonDriftVariation are changed to ta-Common, ta-CommonDrift and ta-CommonDriftVariant.

	
	

	Consequences if not approved:
	· Incorrect description of uplink-downlink timing relation.
· Inconsistency between specifications.



	[bookmark: _Toc19796379][bookmark: _Toc26459605][bookmark: _Toc29230249][bookmark: _Toc36026508][bookmark: _Toc45107347][bookmark: _Toc51774016][bookmark: _Toc106014705]4.3.1	Frames and subframes


Downlink, uplink, and sidelink transmissions are organized into frames with  duration, each consisting of ten subframes of  duration. The number of consecutive OFDM symbols per subframe is . Each frame is divided into two equally-sized half-frames of five subframes each with half-frame 0 consisting of subframes 0 – 4 and half-frame 1 consisting of subframes 5 – 9.
There is one set of frames in the uplink and one set of frames in the downlink on a carrier. 

Uplink frame slot number  for transmission from the UE shall start  before the start of the corresponding downlink frame slot, or before the start of a corresponding hypothetical downlink slot if there is no corresponding actual downlink slot (i.e., if µ is different for UL and DL) at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 given by clause 4.2 of [5, TS 38.213] is derived from the higher-layer parameters Tata-Common, Tta-ACommonDrift, and Tata-CommonDriftVarianttion if configured, otherwise ;
[bookmark: _Hlk86996296]-	 given by clause 4.2 of [5, TS 38.213] is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise .


[image: Table

Description automatically generated]
Figure 4.3.1-1: Uplink-downlink timing relation.





Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	Not support. 
The MAC CE TAC activation is already covered in TS 38.213 Section 4.2 Transmission timing adjustments, and mention slot. So, we see no ambiguity for  UE implementation.
“For a timing advance command received on uplink slot  and for a transmission other than a PUSCH scheduled by a RAR UL grant or a fallbackRAR UL grant as described in clause 8.2A or 8.3, or a PUCCH with HARQ-ACK information in response to a successRAR as described in clause 8.2A, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  …”
If this TP is agreed, then a CR to Rel-15 and Rel-16 NR may be needed. This TP seems un-necessary.

	DCM
	OK to discuss.
We understand the issue, but at the same time the update seems to have impacts on TN spec.

	LG
	Agree to MediaTek.

	Samsung
	Same opinion as stated by MediaTek

	Ericsson
	We think the problem addressed by the CR is valid. Even if 38.213 specifies in which slot the transmission timing is updated due to TAC (as correctly pointed out by MTK), it does not formally specify the relation to the downlink timing.

To address the FL’s concern that clause 4.3.1 is about frames and subframes, we propose to instead make the following addition to clause 4.3.2 in 38.211:

	[bookmark: _Toc19796380][bookmark: _Toc26459606][bookmark: _Toc29230250][bookmark: _Toc36026509][bookmark: _Toc45107348][bookmark: _Toc51774017][bookmark: _Toc106014706]4.3.2	Slots




For subcarrier spacing configuration , slots are numbered  in increasing order within a subframe and  in increasing order within a frame. There are  consecutive OFDM symbols in a slot where  depends on the cyclic prefix as given by Tables 4.3.2-1 and 4.3.2-2. The start of slot  in a subframe is aligned in time with the start of OFDM symbol  in the same subframe.
The uplink-downlink frame timing relation given in clause 4.3.1 also applies for the start of each uplink slot relative to the start of the corresponding downlink slot, or corresponding hypothetical downlink slot if there is no corresponding actual downlink slot (i.e., if µ is different for UL and DL).

<unchanged text omitted>




Agree that common TA parameter names should be aligned within 38.331 before RAN1 aligns to 38.331.

	ZTE
	Not support. If the TP is adopted, there is spec misalignment between TN and NTN. However, in NR, UE adjust TA based on slot is not forbidden. Further, as shown by MTK, the description on TA has already mentioned slot. Hence, we think UE adjusting TA based on slot should be supported by default. The TP which may cause misalignment is not necessary.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 1 (2nd round)
Based on first round discussion, the proposal 1 is updated as follows:

2nd round Proposal 1:
Adopt the following Draft CR.

	Reason for change:
	· Clause 4.3.1 specifies the timing advance of uplink frame number i relative to the corresponding downlink frame. This could be interpreted as that the timing advance TTA need only be updated for each uplink frame. But TTA applies for each uplink slot individually, regardless of frame boundaries.
· There are references to parameters TACommon, TACommonDrift, and TACommonDriftVariation but the parameters are called ta-Common, ta-CommonDrift and ta-CommonDriftVariant in TS 38.331.

	-
	

	Summary of change:
	· It is clarified that the relation between downlink and uplink timing applies for each uplink slot.
· TACommon, TACommonDrift, and TACommonDriftVariation are changed to ta-Common, ta-CommonDrift and ta-CommonDriftVariant.

	
	

	Consequences if not approved:
	· Incorrect description of uplink-downlink timing relation.
· Inconsistency between specifications.



	4.3.2	Slots




For subcarrier spacing configuration , slots are numbered  in increasing order within a subframe and  in increasing order within a frame. There are  consecutive OFDM symbols in a slot where  depends on the cyclic prefix as given by Tables 4.3.2-1 and 4.3.2-2. The start of slot  in a subframe is aligned in time with the start of OFDM symbol  in the same subframe.
The uplink-downlink frame timing relation given in clause 4.3.1 also applies for the start of each uplink slot relative to the start of the corresponding downlink slot, or corresponding hypothetical downlink slot if there is no corresponding actual downlink slot (i.e., if µ is different for UL and DL).

<unchanged text omitted>




Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Huawei, HiSilicon
	Not support. The current formulation has been used since LTE. It will not cause any confusion on UL transmission timing and the TA adjustment is specified in TR 38.213.  

	QC
	Agree that there is an issue. However, the term” hypothetic downlink slot” is not clear. Better to specify it like “The uplink-downlink frame timing relation given in clause 4.3.1 also applies for the start of each uplink slot relative to the start of the corresponding downlink slot if the uplink slot has a corresponding downlink slot”.

	Nokia, Nokia Shanghai Bell
	Not support. 
There are according to our understanding a number of reasons:
1) This modification could have backwards compatibility issues with previous releases. If changing the wording here, we would potentially also need to change formulation for earlier releases. Would that be the intention? 
2) One of the reasons for change provided in the CR is: “This could be interpreted as that the timing advance TTA need only be updated for each uplink frame”. But section 4.3.1 states that the frame i on UL shall start TTA before the frame i on DL. This seems clear and do not impose restrictions on how subframes/slots should be treated within each frame. For example, the TTA in legacy behavior can already be updated within a frame: “UE shall adjust the timing of its uplink transmission timing at time slot n+ k+1 for a timing advance command received in time slot n, and the value of k is defined in clause 4.2 in TS 38.213 [3]”

3) Section 4.3.1 defines high level description of the system timing relationship. And it is defined in this manner exactly to avoid discussions on “hypothetical DL slot” based on different subcarrier spacing discussions. This concept has not been discussed before and would require further definitions to be introduced. If the target is to deal with some NTN specific aspects, we may consider introducing NTN specific description. With the current proposal above, it seems that the updated text will be generally applicable to all system configurations, and may cause further discussions for clarifications, which could be exemplified with the below: 
a. Example: DL SCS 60 kHz and UL SCS 240 kHz. What is the hypothetical DL slot corresponding to the 8th  UL slot in a subframe? And if the SCS are switched? What happens when the UE is configured with multiple UL BWP with different SCS?

The exact timing requirement for application at each slot boundary seems to be the issue concerning this CR. We see this aspect as better fitting within the scope of RAN4 requirement, and not so much as an issue for RAN1 maintenance.  

	MediaTek
	Not support. 
As mentioned in 1st round, the MAC CE TAC activation is already covered in TS 38.213 Section 4.2 Transmission timing adjustments, and mention slot. We do not see an issue for the UE implementation. We have same view as Nokia on backward compatibility previous releases. 


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



FL Recommendation
Based on the companies feedback, the proposed Draft CR (refer to 2nd round Proposal 1) is not acceptable to everyone. From Moderator’s perspective, this is not essential. The issue#1 can be closed.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	Support

	Nokia, Nokia Shanghai Bell
	Support

	Ericsson
	Fine to drop this draft CR. We still think the specifications may be unclear regarding definition of transmission timing on slot level but understand the concerns from other companies on the proposed change.

	
	

	
	

	
	



[CLOSED] Issue#2: Draft CR 38.212: Alignment with 38.331
Companies’ contributions summary
The draft CR 38.212: Alignment with 38.331is proposed in [5, Ericsson]. The TP, reason/summary of change are provided within Initial Proposal 2.

Further, in [3, Ericsson] made the following observations and proposals:

	Companies
	Proposals

	Ericsson
	In clause 7.3.1.2.3 of TS 38.212, there is a reference to parameter harq-ProcessNumberSizeDCI-1-2-r17 but the parameter is called harq-ProcessNumberSizeDCI-1-2-v1700 in TS 38.331.
Proposal 3	Adopt the draft CR to TS 38.212 provided in R1-2301742.



Proposal 2 (1st round)
The following proposal is made:

Initial Proposal 2:

Adopt the following Draft CR.

	Reason for change:
	· The parameter harq-ProcessNumberSizeDCI-1-2-r17 is called harq-ProcessNumberSizeDCI-1-2-v1700 in 38.331.

	-
	

	Summary of change:
	· The parameter name is changed to harq-ProcessNumberSizeDCI-1-2-v1700.

	
	

	Consequences if not approved:
	· Inconsistency between specifications.



	[bookmark: _Toc29326613][bookmark: _Toc29327763][bookmark: _Toc36045953][bookmark: _Toc36046213][bookmark: _Toc36046359][bookmark: _Toc45209276][bookmark: _Toc51852450][bookmark: _Toc121820489]7.3.1.2.3	Format 1_2
<unchanged text omitted>
-	HARQ process number – number of bits determined by the following:
-	0, 1, 2, 3, 4 or 5 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-1-2-v1700r17 if configured;
-	otherwise 0, 1, 2, 3 or 4 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-1-2
<unchanged text omitted>





Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	DCM
	OK (probably individual CR is unnecessary. Alignment CR?)

	LG
	Agree

	Samsung
	OK to be included in the RAN1#112 alignment CR to 38.212

	Ericsson
	Agree (we are the source of this draft CR). Our assumption is that it would be part of the alignment CR.

	ZTE
	OK to consider in alignment CR.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 2 (2nd round)
The following proposal will be discussed at the online session on Day 2 of the meeting

2nd round Proposal 2:

Adopt the following Draft CR.

	Reason for change:
	· The parameter harq-ProcessNumberSizeDCI-1-2-r17 is called harq-ProcessNumberSizeDCI-1-2-v1700 in 38.331.

	-
	

	Summary of change:
	· The parameter name is changed to harq-ProcessNumberSizeDCI-1-2-v1700.

	
	

	Consequences if not approved:
	· Inconsistency between specifications.



	7.3.1.2.3	Format 1_2
<unchanged text omitted>
-	HARQ process number – number of bits determined by the following:
-	0, 1, 2, 3, 4 or 5 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-1-2-v1700r17 if configured;
-	otherwise 0, 1, 2, 3 or 4 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-1-2
<unchanged text omitted>





Companies who did not share feedback during the first round are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Huawei, HiSilicon
	Agree to be included in the RAN1#112 alignment CR to 38.212

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



The issue #2 was discussed at the online session on Day2 of the meeting. The following conclusion was made:

Conclusion
The TP in section 2.3 of R1-2301907 is endorsed as editorial correction and provided to the editor of TS38.212 for the alignment CR.

[CLOSED] Issue#3: Draft CR 38.213: Addition of missing parameter dl-DataToUL-ACK-v1700
Companies’ contributions summary
The Draft CR 38.213: Addition of missing parameter dl-DataToUL-ACK-v1700 [6, Ericsson]. The TP, reason/summary of change are provided within Initial Proposal 3.

Further, in [3, Ericsson] made the following observations and proposals:

	Companies
	Proposals

	Ericsson
	dl-DataToUL-ACK-v1700 should be added in 38.213 [5] where applicable.
Proposal 4	Adopt the draft CR to TS 38.213 provided in R1-2301743.



Proposal 3 (1st round)
The following proposal is made:

Initial Proposal 3:

Adopt the following Draft CR.

	Reason for change:
	· The parameter dl-DataToUL-ACK-r17 was introduced in 38.213 to extend the range of K1 for NR NTN but was renamed dl-DataToUL-ACK-v1700 in 38.331 since the name dl-DataToUL-ACK-r17 was already taken. The parameter dl-DataToUL-ACK-v1700 is therefore missing in 38.213.

	-
	

	Summary of change:
	· The parameter dl-DataToUL-ACK-v1700 is added.

	
	

	Consequences if not approved:
	· Inconsistency between specifications.



	[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc122000460]9.2.3	UE procedure for reporting HARQ-ACK
In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission
-	a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by downlinkHARQ-FeedbackDisabled, if provided
-	a UE is assumed to not generate HARQ-ACK information associated with a G-RNTI for multicast or a G-CS-RNTI with disabled HARQ-ACK information as described in clause 18. 
The UE determines a number of HARQ-ACK information bits  as described in clauses 9.1 through 9.1.5 and a corresponding set of PUCCH resources as described in clause 9.2.1. If , the UE does not transmit a PUCCH that only includes HARQ-ACK information bits.
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-v1700 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDCI-Format4-1 or, if dl-DataToUL-ACK-MulticastDCI-Format4-1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2.
The following apply to the PCell if the UE is provided pucch-sSCellPattern; otherwise, the following apply to the serving cell of the PUCCH transmission. If the UE is provided subslotLengthForPUCCH,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ_feedback timing indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700.
[bookmark: _Hlk39321600]If the UE detects a DCI format scheduling a number of PDSCH receptions ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700. 
A PUCCH transmission with HARQ-ACK information is subject to the limitations for UE transmissions described in clause 11.1 and clause 11.1.1. 
Table 9.2.3-1: Mapping of PDSCH-to-HARQ_feedback timing indicator field values to numbers of slots
	PDSCH-to-HARQ_feedback timing indicator 
	Number of slots 

	1 bit
	2 bits
	3 bits
	

	'0'
	'00'
	'000'
	1st value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	'1'
	'01'
	'001'
	2nd value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	'10'
	'010'
	3rd value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	'11'
	'011'
	4th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'100'
	5th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'101'
	6th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'110'
	7th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'111'
	8th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700



For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource on the cell of the PUCCH transmission, as described in clause 9.A, after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, excluding the SPS activation DCI, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH. For PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and with ackNackFeedbackMode = joint for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.
The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first two values or the first four values, respectively, of Table 9.2.3-2. If the last DCI format does not include a PUCCH resource indicator field, the first value of Table 9.2.3-2 is used. 
For the first set of PUCCH resources and when the size  of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index , , as
	[image: ]
where  is a number of CCEs in CORESET  of the PDCCH reception for the DCI format as described in clause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. When the PDCCH reception includes first and second PDCCH candidates from respective first and second search space sets, as described in clause 10.1, the CORESET is associated with the search space set having the smaller index. If
-	the first search space set has larger index than the second search space set and includes the first PDCCH candidate and a third PDCCH candidate that have same first CCE index and CCE aggregation levels 8 and 16, or 16 and 8, respectively,
-	the second search space set includes the second PDCCH candidate that has same index and same CCE aggregation level as the first PDCCH candidate, and a fourth PDCCH candidate that has same index and same CCE aggregation level as the third PDCCH candidate,
-	the CORESET associated with the first search space set has cce-REG-MappingType = 'nonInterleaved' and has duration of one symbol, and
-	the second PDCCH candidate has different first CCE index than the fourth PDCCH candidate 
the UE determines  from the PDCCH candidate with CCE aggregation level 16 among the second PDCCH candidate and the fourth PDCCH candidate.
<unchanged text omitted>




Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	DCM
	OK

	LG
	Agree

	Samsung
	OK to be included in the RAN1#112 alignment CR to 38.213.

	Ericsson
	Agree (we are the source of this draft CR). Our assumption is that it would be part of the alignment CR. No strong opinion if it should be part of the alignment CR or a separate CR.

	ZTE
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 3 (2nd round)
The following proposal will be discussed at the online session on Day 2 of the meeting:

2nd round Proposal 3:

Adopt the following Draft CR.

	Reason for change:
	· The parameter dl-DataToUL-ACK-r17 was introduced in 38.213 to extend the range of K1 for NR NTN but was renamed dl-DataToUL-ACK-v1700 in 38.331 since the name dl-DataToUL-ACK-r17 was already taken. The parameter dl-DataToUL-ACK-v1700 is therefore missing in 38.213.

	-
	

	Summary of change:
	· The parameter dl-DataToUL-ACK-v1700 is added.

	
	

	Consequences if not approved:
	· Inconsistency between specifications.



	9.2.3	UE procedure for reporting HARQ-ACK
In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission
-	a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by downlinkHARQ-FeedbackDisabled, if provided
-	a UE is assumed to not generate HARQ-ACK information associated with a G-RNTI for multicast or a G-CS-RNTI with disabled HARQ-ACK information as described in clause 18. 
The UE determines a number of HARQ-ACK information bits  as described in clauses 9.1 through 9.1.5 and a corresponding set of PUCCH resources as described in clause 9.2.1. If , the UE does not transmit a PUCCH that only includes HARQ-ACK information bits.
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-v1700 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDCI-Format4-1 or, if dl-DataToUL-ACK-MulticastDCI-Format4-1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2.
The following apply to the PCell if the UE is provided pucch-sSCellPattern; otherwise, the following apply to the serving cell of the PUCCH transmission. If the UE is provided subslotLengthForPUCCH,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ_feedback timing indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700.
If the UE detects a DCI format scheduling a number of PDSCH receptions ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700. 
A PUCCH transmission with HARQ-ACK information is subject to the limitations for UE transmissions described in clause 11.1 and clause 11.1.1. 
Table 9.2.3-1: Mapping of PDSCH-to-HARQ_feedback timing indicator field values to numbers of slots
	PDSCH-to-HARQ_feedback timing indicator 
	Number of slots 

	1 bit
	2 bits
	3 bits
	

	'0'
	'00'
	'000'
	1st value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	'1'
	'01'
	'001'
	2nd value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	'10'
	'010'
	3rd value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	'11'
	'011'
	4th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'100'
	5th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'101'
	6th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'110'
	7th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700

	
	
	'111'
	8th value provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-DCI-1-2, dl-DataToUL-ACK-r17, dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700



For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource on the cell of the PUCCH transmission, as described in clause 9.A, after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, excluding the SPS activation DCI, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH. For PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and with ackNackFeedbackMode = joint for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.
The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first two values or the first four values, respectively, of Table 9.2.3-2. If the last DCI format does not include a PUCCH resource indicator field, the first value of Table 9.2.3-2 is used. 
For the first set of PUCCH resources and when the size  of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-MulticastDCI-Format4-1, or dl-DataToUL-ACK-v1700, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index , , as
	[image: ]
where  is a number of CCEs in CORESET  of the PDCCH reception for the DCI format as described in clause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. When the PDCCH reception includes first and second PDCCH candidates from respective first and second search space sets, as described in clause 10.1, the CORESET is associated with the search space set having the smaller index. If
-	the first search space set has larger index than the second search space set and includes the first PDCCH candidate and a third PDCCH candidate that have same first CCE index and CCE aggregation levels 8 and 16, or 16 and 8, respectively,
-	the second search space set includes the second PDCCH candidate that has same index and same CCE aggregation level as the first PDCCH candidate, and a fourth PDCCH candidate that has same index and same CCE aggregation level as the third PDCCH candidate,
-	the CORESET associated with the first search space set has cce-REG-MappingType = 'nonInterleaved' and has duration of one symbol, and
-	the second PDCCH candidate has different first CCE index than the fourth PDCCH candidate 
the UE determines  from the PDCCH candidate with CCE aggregation level 16 among the second PDCCH candidate and the fourth PDCCH candidate.
<unchanged text omitted>




Companies who did not share feedback during the first round are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Huawei, HiSilicon
	Okay to be included in alignment CR.s

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



The issue #3 was discussed at the online session on Day2 of the meeting. The following conclusion was made:

Conclusion
The TP in section 3.3 of R1-2301907 is endorsed as editorial correction and provided to the editor of TS38.213 for the alignment CR.

Issue#4: Draft CR on the Type-1 HARQ-ACK codebook
Companies’ contributions summary
The Draft CR on the Type-1 HARQ-ACK codebook in [1, OPPO]. The TP, reason/summary of change are provided within Initial Proposal 4.

Proposal 4 (1st round)
The following proposal is made:

Initial Proposal 4:
Adopt the following Draft CR.

	Reason for change:
	· For Type-1 HARQ-ACK CB, it is specified that the UE does not provide Type-1 HARQ-ACK CB and does not transmit a corresponding PUCCH if a Type-1 HARQ-ACK CB would not include any HARQ-ACK information for enabled TBs. Accordingly, in case one UE reports HARQ-ACK information only for one PDSCH, this PDSCH should provide a TB with enabled HARQ-ACK information, otherwise, the UE behavior would be unclear when only one PDSCH with disabled HARQ-ACK information is received, and the specification would be inconsistent.

	-
	

	Summary of change:
	· In case one UE reports HARQ-ACK information only for one PDSCH reception, this PDSCH reception should provide a TB with enabled HARQ-ACK information.

	
	

	Consequences if not approved:
	· Inconsistent specification.


	[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167][bookmark: _Toc45699193][bookmark: _Toc114216066]9.1.2	Type-1 HARQ-ACK codebook determination
<Unchanged parts are omitted>
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 or by DCI format 4_1, with counter DAI field value of 1, or
-	a PDSCH reception providing a transport block with enabled HARQ-ACK information scheduled by DCI format 1_0 or by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions associated with a CS-RNTI or with G-CS-RNTIs having enabled associated HARQ-ACK information reports as described in clause 18
within the  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 SPS PDSCH receptions according to corresponding  occasions on respective serving cells, where the value of counter DAI in DCI format 1_0 or in DCI format 4_1 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 parts are omitted>







Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	DCM
	Unnecessary.
'does not consider the transport block as received in the determination of N in clause 9.1.2.1.' covers the intended case	(see 9.1.2).

	LG
	OK

	Samsung
	Do not support. 
In addition to the comment by DCM, the main sentence for the text says "If a UE reports HARQ-ACK information in a PUCCH only for …" and it is already captured that a UE does not report HARQ-ACK for a TB with disabled HARQ-ACK. The UE behavior in case the UE does not report HARQ-ACK “only for …” is also captured (for the Type-1/Type-2 CBs).

	Ericsson
	Agree with DCM and Samsung.

	ZTE
	In type-1 HARQ-ACK codebook, UE will report NACK if HARQ-ACK information for a HARQ process is disabled. Hence, the TP is not needed.

	
	



Proposal 4 (2nd round)
Moderator’s view: Agree with DCM and Samsung. 
We would like to hear other views. Companies are encouraged to comments within the table below:

2nd round Proposal 4:
Adopt the following Draft CR.

	Reason for change:
	· For Type-1 HARQ-ACK CB, it is specified that the UE does not provide Type-1 HARQ-ACK CB and does not transmit a corresponding PUCCH if a Type-1 HARQ-ACK CB would not include any HARQ-ACK information for enabled TBs. Accordingly, in case one UE reports HARQ-ACK information only for one PDSCH, this PDSCH should provide a TB with enabled HARQ-ACK information, otherwise, the UE behavior would be unclear when only one PDSCH with disabled HARQ-ACK information is received, and the specification would be inconsistent.

	-
	

	Summary of change:
	· In case one UE reports HARQ-ACK information only for one PDSCH reception, this PDSCH reception should provide a TB with enabled HARQ-ACK information.

	
	

	Consequences if not approved:
	· Inconsistent specification.


	9.1.2	Type-1 HARQ-ACK codebook determination
<Unchanged parts are omitted>
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 or by DCI format 4_1, with counter DAI field value of 1, or
-	a PDSCH reception providing a transport block with enabled HARQ-ACK information scheduled by DCI format 1_0 or by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions associated with a CS-RNTI or with G-CS-RNTIs having enabled associated HARQ-ACK information reports as described in clause 18
within the  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 SPS PDSCH receptions according to corresponding  occasions on respective serving cells, where the value of counter DAI in DCI format 1_0 or in DCI format 4_1 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 parts are omitted>







Companies who did not share feedback during the first round are encouraged to provide views within the following table:
	Companies
	Comments and Views

	OPPO
	According to the first-round discussion, there are two different understandings on whether UE should transmit a corresponding PUCCH or not when only one PDSCH associated with disabled HARQ process is received:
(1) The UE does not report HARQ-ACK.
(2) The UE will report NACK.
Therefore, we think this issue should be discussed and the clarification is necessary.

	Huawei, HiSilicon
	We agree with the CR in principle. 

	QC
	Agree

	
	



Proposal 4 (3rd round)
[bookmark: _GoBack]Based on the comments provided during the previous rounds of discussions, the group does not converge: as mentioned by Oppo there are two different understandings on whether UE should transmit a corresponding PUCCH or not when only one PDSCH associated with disabled HARQ process is received.

The Draft CR was further discussed offline. It seems that the views are now converging and the Draft CR can be agreed. 

If still no consensus can be achieved, a possible way forward, could be to capture the following observation in chair’s notes and provide a correction in the upcoming meeting, if relevant.

Observation: in case the UE receives more than one PDSCH within [image: cid:image001.jpg@01D94BB5.1728BD90] occasions, and among the received PDSCHs only one PDSCH is associated with enabled HARQ  process, the current RAN1 spec does not allow UE to report HARQ-ACK information only for the PDSCH associated with enabled HARQ process. 

The following proposal will be discussed at the online session on Day 4: 

3rd  round Proposal 4:

Adopt the following Draft CR on the Type-1 HARQ-ACK codebook:

	Reason for change:
	· For Type-1 HARQ-ACK CB, it is specified that the UE does not provide Type-1 HARQ-ACK CB and does not transmit a corresponding PUCCH if a Type-1 HARQ-ACK CB would not include any HARQ-ACK information for enabled TBs. Accordingly, in case one UE reports HARQ-ACK information only for one PDSCH, this PDSCH should provide a TB with enabled HARQ-ACK information, otherwise, the UE behavior would be unclear when only one PDSCH with disabled HARQ-ACK information is received, and the specification would be inconsistent.

	-
	

	Summary of change:
	· In case one UE reports HARQ-ACK information only for one PDSCH reception, this PDSCH reception should provide a TB with enabled HARQ-ACK information.

	
	

	Consequences if not approved:
	· Inconsistent specification.


	9.1.2	Type-1 HARQ-ACK codebook determination
<Unchanged parts are omitted>
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 or by DCI format 4_1, with counter DAI field value of 1, or
-	a PDSCH reception providing a transport block with enabled HARQ-ACK information scheduled by DCI format 1_0 or by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions associated with a CS-RNTI or with G-CS-RNTIs having enabled associated HARQ-ACK information reports as described in clause 18
within the  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 SPS PDSCH receptions according to corresponding  occasions on respective serving cells, where the value of counter DAI in DCI format 1_0 or in DCI format 4_1 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 parts are omitted>








[CLOSED] Issue#5: Draft CR on the Type-2 HARQ-ACK codebook
Companies’ contributions summary
The Draft CR on the Type-2 HARQ-ACK codebook in [2, OPPO]. The TP, reason/summary of change are provided within Initial Proposal 5.

Proposal 5 (1st round)
The following proposal is made:

Initial Proposal 5:
Adopt the following Draft CR.

	Reason for change:
	· In R1-2210589, for Type-2 HARQ-ACK CB construction, the condition for disabling multiplexing HARQ-ACK information in a PUSCH that is scheduled by a DCI format that includes a DAI field is changed. The condition for disabling multiplexing HARQ-ACK information in a PUSCH that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field should be changed accordlying, otherwise, the specification would be inconsistent.

	-
	

	Summary of change:
	· Change the condition for disabling multiplexing HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field.

	
	

	Consequences if not approved:
	· Inconsistent specification.



	9.1.3.2 Type-2 HARQ-ACK codebook in physical uplink shared channel
In this clause, a DAI field is either the one corresponding to unicast HARQ-ACK information and associated PDSCH receptions or DCI formats, or is the one corresponding to multicast HARQ-ACK information and associated PDSCH receptions or DCI formats, as described in [5, TS 38.212]. 
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then
-	if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information, or providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception, on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field, the UE generates the HARQ-ACK codebook as described in clause 9.1.3.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in clause 9.1.3.1, after the completion of the  and  loops, the UE sets  where  is the value of the DAI field according to Table 9.1.3-2
-	if the UE multiplexes HARQ-ACK information associated with more than one G-RNTIs for multicast,  is applicable to each of the more than one G-RNTIs for multicast.
-	For the case of first and second HARQ-ACK sub-codebooks, the DCI format includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with value  and the UE has not received any PDCCH within the monitoring occasions for a DCI format scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH receptions on any serving cell , and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with first value  or with second value  and the UE has not received any PDCCH within the monitoring occasions for a DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH reception on any serving cell , and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
<Unchanged parts are omitted>






Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	DCM
	Unnecessary.
'does not consider the transport block as received in the determination of N in clause 9.1.3.1.' covers the intended case	(see 9.1.3).

	LG
	OK

	Samsung
	Do not support. 
In addition to the comment by DCM, the main sentence for that text says "If a UE would multiplex HARQ-ACK information”. There is no HARQ-ACK multiplexed if the UE has only received TBs with disabled HARQ-ACK (also clear from/captured in the pseudo-code).

	Ericsson
	Agree with DCM and Samsung.

	ZTE
	Agree with Samsung.




Proposal 5 (2nd round)
Moderator’s view: Agree with DCM and Samsung. 
We would like to hear other views. Companies are encouraged to comments within the table below:

2nd round Proposal 5:
Adopt the following Draft CR.

	Reason for change:
	· In R1-2210589, for Type-2 HARQ-ACK CB construction, the condition for disabling multiplexing HARQ-ACK information in a PUSCH that is scheduled by a DCI format that includes a DAI field is changed. The condition for disabling multiplexing HARQ-ACK information in a PUSCH that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field should be changed accordlying, otherwise, the specification would be inconsistent.

	-
	

	Summary of change:
	· Change the condition for disabling multiplexing HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field.

	
	

	Consequences if not approved:
	· Inconsistent specification.



	9.1.3.2 Type-2 HARQ-ACK codebook in physical uplink shared channel
In this clause, a DAI field is either the one corresponding to unicast HARQ-ACK information and associated PDSCH receptions or DCI formats, or is the one corresponding to multicast HARQ-ACK information and associated PDSCH receptions or DCI formats, as described in [5, TS 38.212]. 
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then
-	if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information, or providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception, on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field, the UE generates the HARQ-ACK codebook as described in clause 9.1.3.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in clause 9.1.3.1, after the completion of the  and  loops, the UE sets  where  is the value of the DAI field according to Table 9.1.3-2
-	if the UE multiplexes HARQ-ACK information associated with more than one G-RNTIs for multicast,  is applicable to each of the more than one G-RNTIs for multicast.
-	For the case of first and second HARQ-ACK sub-codebooks, the DCI format includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with value  and the UE has not received any PDCCH within the monitoring occasions for a DCI format scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH receptions on any serving cell , and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with first value  or with second value  and the UE has not received any PDCCH within the monitoring occasions for a DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH reception on any serving cell , and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
<Unchanged parts are omitted>






Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	OPPO
	This CR is proposed due to the inconsistent description in the spec:

=======================
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then
-	if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information, or providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception, on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
[…]
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with value  and the UE has not received any PDCCH within the monitoring occasions for a DCI format scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH receptions on any serving cell , and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with first value  or with second value  and the UE has not received any PDCCH within the monitoring occasions for a DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH reception on any serving cell , and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
=======================

We think this CR is necessary, otherwise it would wrongly imply that the UE behavior for HARQ-ACK piggyback on PUSCH when the PUSCH is scheduled by a DCI format that includes a DAI field is different from that for HARQ-ACK piggyback on PUSCH when the PUSCH is not associated with a DAI field.

	Huawei, HiSilicon
	The case mentioned in the CR can be covered by the else clause where in clause 9.1.3.1, it is clear that HARQ-ACK bits are only generated for HARQ processes with feedback enabled.

	QC
	Unnecessary. It’s already clearly stated in the beginning of 9.1.3 “If a UE is provided downlinkHARQ-FeedbackDisabled indicating disabled HARQ-ACK information for a HARQ process associated with a transport block for PDCCH monitoring occasion  or for SPS PDSCH receptions on serving cell , the UE does not multiplex a HARQ-ACK information bit corresponding to the transport block in a Type-2 HARQ-ACK codebook and

	
	



FL Recommendation
Based on the companies feedback, the proposed Draft CR on the Type-2 HARQ-ACK codebook is not acceptable to everyone. From Moderator’s perspective, this is not essential. The issue#5 can be closed.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views
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