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1. Introduction

This paper summarizes the following email discussion in RAN1#102-e meeting:

[102-e-NR-L1enh-URLLC-UCI_Enh-02] Misc corrections/clarifications – Jia (OPPO)
-       Corrections reflecting previous agreements: Issue 2.3.1, 3.3.1, 5.2 from FL’s summary
-       Clarify if Type 1 HARQ-ACK codebook or PUCCH repetition is supported for sub-slot: Issue 2.2.1, 2.3.4 from FL’s summary
-       Other corrections: Issue 2.3.3(incl. SR) from FL’s summary
2. Issue 2.3.1: Clarification for reference point of PUCCH resource
2.1. Discussion status
CATT thinks, from the agreements, it can be seen that when subslotLengthForPUCCH is configured, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of sub-slot. For SR and CSI, they should be slot based since the periodicity and offset determination are based on slots, but the corresponding PUCCH resources are confined within the sub-slot. In other words, the starting symbol of a PUCCH resource for SR or CSI is defined with respect to the first symbol of slot no matter whether subslotLengthForPUCCH is configured. The reference point for PUCCH resource should be captured in specification to ensure that gNB and UE have correct understanding on the PUCCH resources.

Potential proposal:

It should be captured in specification that when subslotLengthForPUCCH is configured, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of sub-slot, Otherwise, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of slot.
A text proposal is provided below for PUCCH resource determination in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1   PUCCH Resource Sets
*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex.

If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.

If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicatesPUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the 
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.

If a UE is provided subslotLength-ForPUCCH, the starting symbol of a PUCCH resource for HARQ-ACK is relative to the start of a slot composed of a number of symbols indicated by subslotLength-ForPUCCH and the starting symbol of a PUCCH resource for CSI or SR is relative to the start of a slot composed of [image: image1.png]


 symbols [4]. If a UE is not provided subslotLength-ForPUCCH, the starting symbol of a PUCCH resource is relative to the start of a slot composed of [image: image2.png]


 symbols [4].
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8.

----------------------------------------------------- End of text proposal ------------------------------------------------------
After 1st-wave discussion, the FL suggested to consider the revised TP from Samsung.

Adopt the following text proposal for TS 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1 PUCCH Resource Sets
*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicatesPUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the [image: image3.png]


 [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If a UE is provided subslotLength-ForPUCCH, the first symbol of a PUCCH resource for CSI or SR is relative to the first symbol of a slot with [image: image4.png]


 symbols.
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8.
----------------------------------------------------- End of text proposal ------------------------------------------------------
After the 1st GTW session, the TP was agreed in principle, but needs wording improvements. The TP was revised based on Ericsson’s suggestion.

Adopt the following text proposal for TS 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1 PUCCH Resource Sets
*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicatesPUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the [image: image5.png]


 [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If a UE is provided subslotLength-ForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource for HARQ-ACK in the PUCCH-Config is relative to the first symbol of a sub-slot with [image: image6.png]


 subslotLength-ForPUCCH symbols as described in TS38.331.
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8.
----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	
	

	 Samsung
	OK for the following (with some rewording) “If a UE is provided subslotLength-ForPUCCH, the first symbol of a PUCCH resource for CSI or SR is relative to the first symbol of a slot with [image: image7.png]


 symbols [4]. No need for the rest.

	 OPPO
	 Agree with Samsung's comments.

	 Panasonic
	At least last sentence “If a UE is not provided subslotLength-ForPUCCH, the starting symbol of a PUCCH resource is relative to the start of a slot composed of N_symb^slot symbols [4].” is not necessary. For the first sentence, either the proposal or Samsung’s proposal is fine.

	 LG
	Agree with Samsung’s comments. Clarification on CSI or SR is sufficient.

	 DOCOMO
	Agree with Samsung's comment  

	 CATT
	Our preference is the original wording to spell out the reference symbol of a PUCCH resource. However, we are also fine with Samsung’s wording to define the exceptions only. For all other cases, a PUCCH resource is defined with respect to the first symbol of a slot/sub-slot based on sub-slot configuration.

	 ZTE
	 Agree the intention and Samsung's comments

	 vivo
	Agree in principle. Fine with Samsung’s rewording to use “first symbol”.

	CMCC
	Agree with Samsung’s comments.

	Ericsson
	Agree in principle. We prefer Samsung rewording since if “If ---” is not applicable, Rel-15 behavior applies. Hence restating that behavior seems to be redundant from specification perspective.

	 Fujitsu
	Agree with Samsung's comment.

	Sharp
	Agree with Samsung’s comment.

	Qualcomm
	Agree with Samsung’s comment.

	Intel
	Agree with the updated proposal (per comment from Samsung).

	Apple
	Agree with the updated proposal.

	Huawei, HiSilicon
	We are fine with the updated proposal


2.2. Proposals from the discussion

Potential proposal:
Adopt the following text proposal for TS 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1 PUCCH Resource Sets
*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicatesPUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the [image: image8.png]


 [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If a UE is provided subslotLength-ForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource for HARQ-ACK in the PUCCH-Config is relative to the first symbol of a sub-slot with [image: image9.png]


 subslotLength-ForPUCCH symbols as described in TS38.331.
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8.
----------------------------------------------------- End of text proposal ------------------------------------------------------
The revised TP after discussions is proposed as:

Potential proposal:
Adopt the following text proposal for TS 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1 PUCCH Resource Sets
*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicatesPUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the [image: image10.png]


 [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If a UE is provided subslotLength-ForPUCCH in a PUCCH-Config, the first symbol of a resource in the PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLength-ForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image11.png]


 symbols [4, TS38.211].
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8.
----------------------------------------------------- End of text proposal ------------------------------------------------------
2.3. Agreements and conclusions

Agreement
The following text proposal for TS 38.213 in R1-200XXXX is endorsed for the editor’s CR.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1 PUCCH Resource Sets
*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicatesPUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the [image: image12.png]


 [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol fo the PUCCH transmission provided by startingSymbolIndex.
If a UE is provided subslotLength-ForPUCCH in a PUCCH-Config, the first symbol of a resource in the PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLength-ForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image13.png]


 symbols [4, Ts38.211].
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8.
----------------------------------------------------- End of text proposal ------------------------------------------------------
3.  Issue 3.3.1: Clarification of length of sub-slot PUCCH resource
3.1. Discussion status
Agreements:
· SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0).

· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
         If a PUCCH-Config is provided with a subslotLengthFor PUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
 

The third bullet in the above agreement has not been captured yet in Rel-16 NR specifications.

Potential proposal:

Adopt the following TP1 for Subclause 9 of TS38.213.
--------------------------------- Start of Proposed Text 1 for TS 38.213 -------------------------------
9      UE procedure for reporting control information
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in subclause 9.2.4. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0.
 
If a PUCCH-Config is provided with a subslotLengthFor PUCCH, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
--------------------------------- End of Proposed Text 1 for TS 38.213 -------------------------------
After 1st-wave discussion, the FL suggested to consider the revised TP below, only from RAN1 perspective. And companies can propose CR to RAN2 specifications, reflecting the second change.

 Adopt the following text proposal for Subclause 9 of TS38.213.
--------------------------------- Start of Proposed Text 1 for TS 38.213 -------------------------------
9      UE procedure for reporting control information
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in subclause 9.2.4. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0.
 --------------------------------- End of Proposed Text 1 for TS 38.213 -------------------------------
 After the 1st GTW session, the first TP above was agreed in principle, but needs wording improvements. The second part was added back.
Adopt the following text proposal for Subclause 9 of TS38.213.

--------------------------------- Start of Proposed Text 1 for TS 38.213 -------------------------------
9      UE procedure for reporting control information
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in subclause 9.2.4. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0.
 
If a PUCCH-Config is provided with a subslotLengthFor PUCCH, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
--------------------------------- End of Proposed Text 1 for TS 38.213 -------------------------------
	Company
	Comments

	
	

	 Samsung
	OK for first part. No need for the second part – it is clear from PUCCH-Config (e.g. no such statement exists/needed in 38.213 for Rel-15).  

	 OPPO
	  Agree with Samsung's comments.

	 Panasonic
	We agree with Samsung’s comment. 

	 LG
	Agree with Samsung’s comments. Clarification is not needed for the same priority case.

	 DOCOMO
	Agree with Samsung's comment  

	 CATT
	We are fine with the first change. For the second change, we think specification change is needed since it is not defined in RAN1 or RAN2 spec currently. We have submitted a RAN2 CR in R2-2007080 with the following proposed clarification.

subslotLengthForPUCCH
Indicate the sub-slot length for sub-slot based PUCCH feedback in number of symbols (see TS 38.213 [13], clause 9). Value n2 corresponds to 2 symbols, value n6 corresponding to 6 symbols, value n7 corresponds to 7 symbols. For normal CP, the value is either n2 or n7. For extended CP, the value is either n2 or n6. When this field is present, the network configures the PUCCH resource with the same priority as the PUCCH-Config to be confined within the sub-slot.


	vivo
	We are fine for the first part. For the second part, we think it is better to capture the configuration  restriction explicitly in spec. NO strong preference between 213 and 331.

	ZTE
	Agree the text proposal. 

	CMCC
	We are fine for the first part. For the second part, we share similar view with vivo and prefer to capture the configuration  restriction explicitly in spec.

	Ericsson
	In our view both parts should be captured.

@Samsung (and OPPO, Panasonic, LG. DCM): The second part is needed because it is not captured in any specifications. Without capturing the agreement, the principle of overlapping resolution between resources of the same priority to be confined within sub-slot will not be respected. For example, SR can be configured in any PUCCH-Config. If 2nd PUCCH-Config is sub-slot, and SR is high priority but configured in 1st PUCCH-Config, it should be ensured SR would be confined within sub-slot of second PUCCH Config.

@CATT, we share the same view that the agreement should be captured. Whether 213 or 331, we realizes (as explained in our contribution), if it is introduced in 331, it created dependency between two PUCCH-Config. Although another issue with the suggested CR for 331 is that is uses “priority” which is not known to 331, but it is well defined in 213. Hence, we thought it is better suited in 213 once all the priorities are well defined.

	Fujitsu
	We support the first change.

 

Regarding to the second change, the change is not necessary at least in RAN1 spec.

However, we think some further clarification is needed. After all, it is true that the value range of the parameters in PUCCH-Config i.e. nrofSymbols is not tailored for sub-slot based PUCCH transmission. Invalid configuration (i.e. SR PUCCH resource that exceeds sub-slot boundary) is possible without further limitation.

Either further explanation in TS 38.331, e.g. as CATT proposes, or an explicit conclusion in RAN1 Chairman’s notes is good.

	Sharp
	Agree with Samsung’s comment.

	Qualcomm
	We support the first change. For the second change, we also think that the corresponding agreement should be captured explicitly in the spec. We slightly prefer to capture it in 331.

	Ericsson
	I copy our comments in email body here to facilitate FL review.

From our perspective, the most important aspect is to capture the agreement. So, in order to capture it in RAN1 or RAN2, it is important to have proper understanding on the issue. Considering the comments, it is good to clarify few points:

· Majority of companies sharing the same view as Samsung. However, I am afraid based on Samsung comment, Samsung misunderstood the CR. It was agreed that SR irrespective of its priority, can be configured in any PUCCH-Config. However, due to multiplexing procedure issues, we agreed that it would be confined within sub-slot if a PUCCH-Config with the same priority as SR (not necessarily with SR configured in) is configured with sub-slot. For convenience I copy the figure below where yellow boxes illustrated slot or sub-slot. This behavior is new and have to precedence in Rel-15.

 [image: image14.png]PUCCH-Config(1)





· As we explained earlier, we realized it would be difficult to specify in 331 because there is a need to involve both PUCCH-Config. Also, the priority of PUCCH-Config is defined in 213. It is much cleaner to explain this relationship in 213. I have not received any comments that the second part of our proposed TP is inaccurate.

· Overall, we think it is not worth to spend much time on this. Please take into consideration the discussion in RAN2. Our preference is to close this issue asap. However, I noticed based on comments, there is a need to make sure we are addressing the same thing.

 

	Intel
	Fine with the updated FL proposal.

For the second part (explicitly capturing the restriction of length of a PUCCH w/ SR or CSI to corresponding PUCCH-Config), we are fine with either the Ericsson or CATT proposal.  

	Apple
	Fine with the updated proposal. For the 2nd part, it should be explicitly captured in the specs. We support Ericsson’s TP.

	Huawei, HiSilicon
	We are fine with the TP here, i.e. incorporating the first change in the original TP. However, are share similar view as Ericsson and CATT that the second change needs to be specified also according to the agreements. We slightly prefer to capture it in TS 38.213 considering priority is mainly defined in RAN1 as explained by Ericsson.


3.2. Proposals from the discussion
Potential proposal:
Adopt the following text proposal for Subclause 9 of TS38.213.
--------------------------------- Start of Proposed Text 1 for TS 38.213 -------------------------------
9      UE procedure for reporting control information
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in subclause 9.2.4. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0.
 
If a PUCCH-Config is provided with a subslotLengthFor PUCCH, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
--------------------------------- End of Proposed Text 1 for TS 38.213 -------------------------------
3.3. Agreements and conclusions

Agreement
The following text proposal is endorsed as part of editor’s CR on TS38.213.

--------------------------------- Start of Proposed Text 1 for TS 38.213 -------------------------------
9
UE procedure for reporting control information

A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in subclause 9.2.4. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0.
 
If a PUCCH-Config is provided with a subslotLengthFor PUCCH, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
--------------------------------- End of Proposed Text 1 for TS 38.213 -------------------------------
4. Issue 5.2: Editorial clarifications related to new DCI format
4.1. Discussion status
Based on the discussion, we can consider the TP from Nokia (R1-2005549 Section 2) as a starting point. Try to agree on the following principle first, and check the TP in the next week.
Adopt the following changes to the spec in princple:
· 0_2 with / without DAI: DCI format 0_1 à a DCI format that includes / does not include a DAI field (wording used in Sec. 9)

· 1_2 with /without total DAI: DCI format 1_1 à a DCI format that includes / does not include a total DAI field (modification from the wording above for DL assignment)

· 1_2 & CBG: DCI format 1_0 à a DCI format that does not support CBG-based PDSCH receptions (wording reused from Sec. 9.1.3.1)

The corresponding TP can be found in Section 5.2 of R1-2006971.

	Company
	Comments

	 Samsung
	OK in principle but not OK with all specific corrections. For example, when the intention is to say “there is total DAI”, it is not OK to add DCI 0_2 (in addition to DCI 0_1) – in general, instead of adding DCI x_2 in a few places (that would be generally inaccurate), it would be better to just say DCI format that does (or does not) include XYZ.

Updated TPs could be provided after the first round of comments.

	 OPPO
	 Agree with Samsung's comments.

	 LG
	Agree in principle as long as the clarification make the description clearer.

	 DOCOMO
	Agree with Samsung's comment  

	 CATT
	It is better to have a concrete TP for companies to check.

	 ZTE
	Updated TP provided by editor could be confirmed later.

	 vivo
	 Agree in principle

	Ericsson
	The intention is not to miss out some functionalities for new DCI. Agree with suggested approach from Samsung to review the actual TP, to make sure the intention is properly captured.

	 Fujitsu
	Agree with Samsung's comment

	Sharp
	Agree with Samsung's comment

	Qualcomm
	Agree with the suggested approach from Samsung.

	Apple
	Agree in principle

	Huawei, HiSilicon
	Agree with the proposal.

	
	
	


4.2. Proposals from the discussion
Potential agreement:
Adopt the following TP for TS 38.213:
	TP to TS 38.213, Sec. 9.1.2, 9.1.2.1, 9.1.2.2 and 9.1.3.2 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

9.1.2
Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 

<Unchanged text is omitted>

TP to TS 38.213, Sec. 9.1.2.1 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

4.2.1.1 9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

<Unchanged text is omitted>

If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with one serving cell, and

-
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the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if
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<Unchanged text is omitted>
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 HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image20.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image22.wmf]c

 corresponding to the HARQ-ACK information bits.
<Unchanged text is omitted>
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 is the number of transport blocks the UE receives in PDSCH reception occasion [image: image27.wmf]m
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 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image29.wmf]m
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 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image31.wmf]m

 for serving cell [image: image32.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
-
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 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 that supports CBG-based PDSCH reception and the UE reports corresponding HARQ-ACK information in the PUCCH.
<Unchanged text is omitted>

TP to TS 38.213, Sec. 9.1.2.2 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

4.2.1.2 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 a DCI format 0_0 that does not include a DAI field, 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: image36.wmf]c

M

 occasions for candidate PDSCH receptions by a DCI format 1_0 or DCI format 1_1  or SPS PDSCH on any serving cell [image: image37.wmf]c

, 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, 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: image38.wmf]c
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 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: image39.wmf]2
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 symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: image40.wmf]2
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 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 that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in the DCI format 0_1  is [image: image41.wmf]1
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 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: image42.wmf]0

UL

DAI

T

=

-

V

 unless the UE receives only a SPS PDSCH release, or only 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: image43.wmf]c
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 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. [image: image44.wmf]0
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 if  the PUSCH is scheduled by a DCI format that includes a DAI field and the DAI field in the DCI format 0_1  is set to '0'; otherwise, [image: image45.wmf]1
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<Unchanged text is omitted>

TP to TS 38.213, Sec. 9.1.3.2 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

4.2.1.3 9.1.3.2
Type-2 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 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, or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy on any serving cell [image: image47.png]


 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception, or in response to a detection of a DCI format 1_1 indicating SCell dormancy, 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 DCI format 0_1 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 [image: image49.png]
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 is the value of the DAI field in the DCI format 0_1 scheduling the PUSCH transmission according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 and DCI format 0_2 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 0_1 that includes a DAI field with DAI field value [image: image53.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image55.png]


 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 0_1that includes a DAI field with first DAI field value [image: image56.wmf]4

UL

DAI

T

=

-

V

 or with second DAI field value [image: image57.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format 1_0 or with DCI format 1_1, respectively, for scheduling PDSCH receptions or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy, on any serving cell [image: image59.png]


 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 text is omitted>


4.3. Agreements and conclusions

Agreement
The TP in section 4.2 of the FL summary for email thread 2 is endorsed in principle for the editor’s CR

5. Issue 2.2.1:  Clarify that Type 1 HARQ-ACK codebook is not supported for sub-slot based operation
5.1. Discussion status
Potential proposal:

Sub-slot based type 1 HARQ-ACK codebook is not supported at least in Rel-16.
------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2     Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.

A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a HARQ-ACK codebook if a UE is provided subslotLength-ForPUCCH for the HARQ-ACK codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1.

----------------------------------------------------- End of text proposal ------------------------------------------------------
	 Company
	Comments

	
	

	 Samsung
	No need – it is a gNB (mis)configuration choice, there is no new UE behavior. 

	 OPPO
	No need. It is not necessary and infeasible to clarify any unsupported feature in spec.

	 Panasonic
	Section 9 of TS38.213 includes following description: “In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.” Since the “remaining of this Clause” seems to include Section 9.1.2, it would be better to clarify that sub-slot-based Type 1 HARQ-ACK codebook is not supported and added the proposed text proposal. 

	 LG
	 It seems necessary to clarify the group’s understanding first on whether the sub-slot based Type-1 CB is supported or not.

It would be better to have the clarification if the group’s understanding is no support of the sub-slot based Type-1 CB.

	 DOCOMO
	Agree with Panasonic's comment that Section 9.1.2 is included in "the remaining of this Clause" as well as other subsections under Section 9. It would be better to clarify that sub-slot-based Type 1 HARQ-ACK codebook is not supported. 

	 CATT
	We think clarification is needed since companies have different understandings on whether sub-slot based type 1 HARQ-ACK codebook is supported or not. It is important to have a common understanding for Rel-17 URLLC work item.

	vivo
	Agree with Panasonic’s and CATT’s comments.

	ZTE
	No need to explicitly reject the sub-slot based type-1 HARQ-ACK codebook in specification. Keep the specification unchanged.

	CMCC
	Agree with Panasonic’s comments for clarification.

	Ericsson
	Agree to clarify the common understanding. In our perspective it is supported (for the reason explained by Panasonic) and also, the corresponding procedures are transparent whether slot or sub-slot is used. Hence, it is not clear for us why it is not supported. We need justifications to be convinced not to consider this feature.

	Fujitsu
	Text change in RAN1 spec is not needed. But an explicit clarification that the sub-slot-based Type 1 HARQ-ACK codebook is not supported in Rel-16 is preferred, e.g. by using a conclusion in Chairman’s notes.

	Sharp
	Agree with Panasonic’s comment.

	Ericsson
	We disagree with the CR. As mentioned earlier, in our view Type-1 HARQ CB is supported for sub-slot.

	Apple
	Support the proposal.

	Huawei, HiSilicon
	 Agree to clarify the common understanding. As we replied above, sub-slot based type 1 HARQ-ACK codebook is supported by the current specification with further clarification that it is needed to further specify or clarify “determine a sub-slot for a PDSCH TDRA as the sub-slot associated with the last OFDM symbol of the PDSCH”.

Since the specification already supports the high-level idea of sub-slot based type 1 HARQ-ACK codebook, it would be good to complete it in Rel-16 also. Therefore, we don’t agree with the CR here.


After the 1st-wave discussion, the FL suggested to firstly align the understanding of the group to the status of the running spec (This seems also related to the R17 study scope):
· Understanding 1: The running RAN1 specs have actually supported the Type 1 HARQ-ACK codebook for sub-slot based operation.

· Understanding 2: The running RAN1 specs do not support the Type 1 HARQ-ACK codebook for sub-slot based operation.
 
	Company
	Comments

	
	

	 Qualcomm
	We think that Type 1 CB is supported for sub-slot based operation. The pseudo code in Section 9.1.2 for Type 1 CB construction could work by interpreting “slot” to be “sub-slot” (as indicated by the sentence in Section 9 of 38.213 cited by Panasonic), and to determine a subslot for a PDSCH TDRA as the sub-slot associated with the last OFDM symbol of the PDSCH (as indicated by the following agreement).

Agreements:

For sub-slot-based HARQ-ACK feedback procedure, K1 is the number of sub-slots from the sub-slot containing the end of PDSCH to the sub-slot containing the start of PUCCH.

·        Use UL numerology to define the sub-slot grid for PDSCH-to-sub-slot association.

·        FFS: The configurable value range of K1 needs to be extended, and impact to related DCI field bitwidth.

·        Note: It has been agreed that K1 is defined following R15 approach but in unit of sub-slot.

	 Ericsson
	Understanding 1.

Qualcomm explained well the reasoning for such a view.

	Intel
	Understanding 1.  

	 CATT
	Understanding 1 but we do not agree with Qualcomm’s interpretation todetermine a subslot for a PDSCH TDRA as the sub-slot associated with the last OFDM symbol of the PDSCH. That is different from the current pseudo code.

	 vivo
	 Understanding 2. Our understanding is that sub-slot based type 1 codebook is NOT supported. We only have agreed to support sub-slot based type 2 HARQ-ACK codebook. For type 1, there is no conclusion whether to support it in sub-slot level or not based on previous discussions and there were no details on how to construct type HARQ-ACK codebook in sub-slot level, e.g., how to determine candidate PDSCH reception occasions.  In addition, we think the motivation to support type 1 HARQ-ACK codebook for URLLC needs to be justified.

Agreements(RAN1#96):
For supporting multiple PUCCHs for HARQ-ACK within a slot for constructing HARQ-ACK codebook, support sub-slot-based HARQ-ACK feedback procedure.

· A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
· PDSCH transmission is not subject to sub-slot restrictions (if any)
· FFS: PDSCH-to-sub-slot association.
· FFS: Allowing PUCCH across sub-slot boundary or not.
· R15 HARQ-codebook construction is applied in unit of sub-slot at least for Type II HARQ-ACK codebook.
· FFS for Type I HARQ-ACK codebook.
· R15 PUCCH resource overriding procedures is applied in unit of sub-slot.
· Number or length of UL sub-slots in a slot is UE-specifically semi-statically configured.
· FFS: Limit of number of PUCCH transmissions carrying HARQ-ACKs in a slot.
· FFS: K1 definition.
· FFS: Details of PUCCH resource configuration and determination.
FFS: Use “Codebook-less HARQ” as a complementary or not.

FFS: If HARQ-ACK can be omitted in case latency requirement cannot be met.

FFS: PDSCH groupings and PHY identification for separate HARQ-ACK constructions for different service types.

	 Panasonic
	Understanding 1 

	ZTE
	Understanding 2. As vivo said, there are no agreements about whether to support sub-slot level Type 1 codebook. Besides, if the running RAN1 specs have actually supported the Type 1 HARQ-ACK codebook for sub-slot based operation, we do not see how to determine the PDSCH receiving occasion when a SLIV in TDRA table cross the sub-slot boundary. Obviously, it is unsuitable to discuss how to construct sub-slot level Type 1 codebook in this stage. This detail can be discussed in Rel-17.

	Apple
	Understanding 2.

We have the same understanding as vivo that we have never agreed to support Type 1 CB for sub-slot based HARQ-ACK feedback. We are not sure if the current spec text can be directly used. E.g. For slot-based feedback, TDRA entries for a slot is clearly defined because a TDRA cannot go across slot boundary, but this is not the case any more for sub-slot-based feedback. So some modification would be needed as a minimum.

	OPPO
	Understanding 2.

Firslty ,there is no agreement to clarify that Type 1 HARQ-ACK codebook is supported, as pointed out by vivo . Especially, when there was FFS for Type 1 HARQ-ACK codebook in the agreement copied by vivo, there is no any confirm information further.

Secondly, we have the same understanding as ZTE/Apple that PDSCH TDRA table for a given sub-slot is still an open issue. The agreement, copied by Qualcommn, clarifies definition of K1 for sub-slot case only. It does not solve how to define PDSCH TDRA table for a given sub-slot. Please note PDSCH TDRA table is configured for a slot (not sub-slot).

	Huawei, HiSilicon
	We agree sub-slot based type I HARQ-ACK codebook should be supported, and if it can be supported in Rel-16 that would be very good. However, to be fair, we don’t have any conclusion yet that sub-slot based type 1 HARQ-ACK codebook is supported in Rel-16, just from the specification writing perspective, the high level idea is happened to be supported. Since the specification already supports the high level idea, it seems more straightforward to complete the support of sub-slot based type 1 HARQ-ACK codebook in Rel-16, e.g. we share similar view as CATT that determining sub-slot for a PDSCH TDRA as the sub-slot associated with the last OFDM symbol of the PDSCH is not specified yet.

Therefore, we tend to go to interpretation 1 with the clarification that it is needed to further specify or clarify “determine a sub-slot for a PDSCH TDRA as the sub-slot associated with the last OFDM symbol of the PDSCH”.


 

5.2. Proposals from the discussion
Potential conclusion:
The clauses in R16 RAN1 specification does not intent to support sub-slot based Type I HARQ-ACK codebook. Completing the support of sub-slot based Type I HARQ-ACK codebook in specifications, if needed, can be considered in R17 IIoT/URLLC WI.
· No further impacts to the R16 specification in this area.

6. Issue 2.3.4:  Clarifications on not supporting sub-slot PUCCH repetition
6.1. Discussion status
Potential proposal:

Capturing  not supporting of sub-slot PUCCH repetition as follows.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.6     PUCCH repetition procedure
For PUCCH formats 1, 3, or 4, a UE can be configured a number of slots, [image: image60.png]


, for repetitions of a PUCCH transmission by respective nrofSlots.

A UE does not expect to be configured with nrofSlots for a PUCCH format if a UE is provided subslotLength-ForPUCCH for the corresponding PUCCH-config.
----------------------------------------------------- End of text proposal ------------------------------------------------------
 
	Company
	Comments

	
	

	 Samsung
	No need. It is again a gNB configuration issue (for 7-symbol sub-slot)

	 OPPO
	The motivation to restrict subslot PUCCH repetition is not clear. In current stage, we do not expect any spec impact from subslot PUCCH repetition either.

	 Panasonic
	In the specification, PUCCH transmission procedure is just reused with only the difference of a number of symbols within a slot (i.e., for sub-slot-based HARQ-ACK feedback, a slot includes a number of symbols indicated by subslotLength-ForPUCCH). Currently, there is no restrictions to apply PUCCH repetition procedure with the configuration of subslotLength-ForPUCCH. Therefore, our interpretation is that in current Rel.16 specification, sub-slot-based PUCCH repetition is supported when the subslotLength-ForPUCCH is 7 symbols. We share similar view with OPPO that the motivation to restrict subslot PUCCH repetition is not clear. But, if RAN1 concludes that sub-slot PUCCH repetition is not supported, the proposed text proposal to clarify it would be necessary.

	 LG
	 It seems necessary to clarify the group’s understanding first on whether the sub-slot based PUCCH repetition is supported or not.
It would be better to have the clarification if the group’s understanding is no support of the sub-slot based PUCCH repetition.

	 DOCOMO
	 As there is no explicit agreement whether sub-slot based PUCCH repetition is supported or not, it would be better to clarify that point at first. As commented above, sub-slot based PUCCH repetition for long PUCCH formats can be applied when subslotLength-ForPUCCH is 7 symbols and it would be beneficial to support that configuration.

	 CATT
	We support to preclude sub-slot based repetition and the TP can be further discussed. We failed to see the motivation to support sub-slot based repetition. The UE complexity is unnecessarily increased to support the feature with unclear benefit.

	vivo
	Agree with Panasonic’s comment.

	ZTE
	Slightly support the TP.

	CMCC
	According to the current specification, sub-slot PUCCH repetition is not precluded when the subslotLength-ForPUCCH is 7 symbols, so no need for the clarification.

	Ericsson
	From our perspective, sub-slot based repetition is supported. We agree with Samsung that it apparently doesn’t work for 2-symbols sub-slot but no need to mention that in this clause. This information is provided from specification in general.

	Fujitsu
	Whether to support the repetition of the subslot-based PUCCH needs to be clarified. The change of specification may be unnecessary.

	Sharp
	No need. For 7-symbol subslot, PUCCH repetition can be supported without spec change as long as the subslot PUCCH duration is >= 4 synbols.

	Apple
	Support the TP in principle. If we agree to this, the spec should capture it.

	Huawei, HiSilicon
	The CR here is not needed. As what we described above, sub-slot PUCCH repetition is supported to some extent from specification perspective, however for sure further enhancements needed at least for 2-symbol sub-slot configuration case.

	CATT [update]
	We do not think the TP is correct. For example, a SR resource associated with a certain priority can be configured in a PUCCH-Config with a different priority. In this case, even if sub-slot is configured for the PUCCH-Config, it is still possible that nrofSlots is configured for a PF assuming sub-slot is not configured for the other PUCCH-Config.

	Ericsson [update 2]
	As I mentioned above, the CR needs to be modified. The issue is not sub-slot in my understanding.


 
After the 1st-wave discussion, the FL suggested to firstly align the understanding of the group to the status of the running spec (This seems also related to the R17 study scope):
· Understanding 1: The running RAN1 specs have actually supported the sub-slot PUCCH repetition.
· Understanding 2: The running RAN1 specs do not support the sub-slot PUCCH repetition.
 
	Company
	Comments

	
	

	 Qualcomm
	Our understanding is that sub-slot based PUCCH repetition is NOT supported (i.e., understanding 2). As discussed in issue 2.3.1, CSI/SR are defined wrt the start of the slot, and it can not support sub-slot repetition. More importantly, the intention of the introduction of sub-slot in NR Rel-16 is to support multiple HARQ-ACK reports per slot. However, if we allow sub-slot based PUCCH repetition, say with a repetition factor 2, then this will not allow more than 1 HARQ-ACK report per slot any more.  

	 Ericsson
	 Understanding 1.

However from our point of view the PUCCH repetition as such should be enhanced. In order words, we don’t see much of use the PUCCH repetition in Rel-15 or Rel-16 due to is inflexible structure and we think it should be enhanced in Rel-17.

	Intel
	Understanding 2.For reasons elaborated by Qualcomm and as also acknowledged by Ericsson,we prefer to consider sub-slot-based PUCCH repetitions not supported in Rel-16.

	 CATT
	Understanding 2. 

	 vivo
	Understanding 2.

	 Panasonic
	Our understanding is thatthere is no restrictions to apply PUCCH repetition procedure with the configuration of subslotLength-ForPUCCH in the current specification (i.e., Understanding 1). However,as there is no explicit agreement whether sub-slot based PUCCH repetition is supported or not, it should be concluded first. We are OK to conclude not to support sub-slot PUCCH repetition in Rel.16 and study it in Rel.17.

	ZTE
	Understanding 2. 

	Apple
	Understanding 2

	OPPO
	Understanding 1

Firstly, we do not see any issue to support sub-slot PUCCH repetition in current spec.

Secondly, there is no motivation to restrict sub-slot PUCCH repetition. Issue 1 proposed by Qualcomm is not clear. In PUSCH enhancement, PUSCH TDRA refers to the starting symbol of slot, but Type B PUSCH repetition works well. We do not  see any specific issue for PUCCH. Issue 2 proposed by Qualcomm, if we allow sub-slot based PUCCH repetition, it does not mean that only 1 HARQ-ACK codebook is allowed per slot. Similarly, when slot based PUCCH repetition is supported in Rel-15, it does not mean only 1 HARQ-ACK codebook is allowed per multiple slots.

Thirdly, sub-slot based PUCCH repetition could provide low latency due to sub-slot based PUCCH can be decoded per repetition. Resource allocation is more flexible than slot-based PUCCH (repetition). For slot-based PUCCH (repetition), how to support PUCCH transmission with total length 21  symbols?

 

If there is still any additional eccential issue or spec impact to support sub-slot PUCCH repetition, we could reconsider our position. If not, we do not understand why we exclude existing feature at late stage.

	Huawei, HiSilicon
	Similar situation as issue 2.2.1, we don’t have any agreement yet that sub-slot PUCCH repetition is supported in Rel-16, just from the specification perspective it is happened to be supported to some extent. However, even there is common understanding that it is already supported in Rel-16, we think further enhancements in Rel-17 is needed otherwise it is not that useful.  


6.2. Proposals from the discussion
Potential conclusion:
The clauses in R16 RAN1 specification does not intent to support sub-slot based PUCCH repetition. Completing the support of sub-slot based PUCCH repetition in specifications, if needed, can be considered in R17 IIoT/URLLC WI.
· No further impacts to the R16 specification in this area.

6.3. Agreements and conclusions

Conclusion

Sub-slot based PUCCH repetition is not supported in Rel-16
· FFS (to be resolved in RAN1#102-e): Handling of different priorities in case of slot based PUCCH repetition is also not supported

· FFS how to handle this in the specification (if needed): For example, “if a UE is configured with Nr_of_slots, the UE is not expected to be configured with sub_slot_length for PUCCH”

Agreement
The following TP for subclause 9.2.6 of TS38.213 is endorsed for the editors’ CR.
If a UE is provided a PUCCH-config that includes subslotLengthForPUCCH-r16, the UE does not expect the PUCCH-config to include nrofSlots.
7. Issue 2.3.3:  Ambiguous timing for SCell activation or deactivation
7.1. Discussion status
Potential proposal:

In the case of subslot-based PUCCH transmission, the slot for applying SCell activation command is determined according to the slot offset between the PDSCH carrying the activation command and the corresponding HARQ-ACK information.
  k1 is according to the slot offset between the PDSCH and the corresponding HARQ-ACK information.
 
	Company
	Comments

	
	

	 Samsung
	No need – ‘k’ relates to the slot of PUCCH transmission. No need to have ‘k’ in 14-symbol ‘slots’, especially given that ‘k’=0 is supported.

	 OPPO
	 Agree with Samsung's comments

	 Fujitsu
	 “With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: image61.png]


, except for the following:
-          …
The value of [image: image62.png]


 is [image: image63.png]


 where [image: image64.png]


 is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: image65.png]Nt



 is a number of slots per subframe for the SCS configuration [image: image66.png]


 of the PUCCH transmission.”

 

The relevant description in TS38.213 section 4.3 is cited here. The unit of k is slot, where k =[image: image67.png]


. Before the introduction of sub-slot based PUCCH transmission, k1 is always in the unit of slot, which is as same as k. However, due to the introduction of sub-slot based PUCCH transmission, the unit of k1 could be sub-slot if the corresponding HARQ-ACK is carried by sub-slot based PUCCH resource. Therefore, the ambiguity occurs in current spec.

 

Note that in the above formula, k is also relevant to the parameters other than k1, i.e. [image: image68.png]NSorramek



. Hence, simply claim that the unit ofk1 could be sub-slot while the unit of k could be sub-slot as well cannot solve the existing ambiguity problem.

 

In our understanding, there may be two possible solutions:

· Solution #1: When the corresponding HARQ-ACK is carried by sub-slot based PUCCH resource, the units of both k1 and k are sub-slot.

· Further step: define how many sub-slots that [image: image69.png]NEHBITamer
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equals to.

· Solution #2: When the corresponding HARQ-ACK is carried by sub-slot based PUCCH resource, the [image: image70.png]k1 - subslot



should be converted to [image: image71.png]k1'- slot



. k1’ is equal to the slot offset between the PDSCH and the corresponding HARQ-ACK information.

We prefer solution #2 which is straight forward. If solution #1 is adopted, we need to spend additional effort to define how many sub-slots that [image: image72.png]NEHBITamer
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equals to.

	 LG
	Agree with Samsung. No correction is needed.

	 DOCOMO
	As k1 is indicated with sub-slot granularity when subslotLength-ForPUCCH is configured, conversion of the indicated k1 value with sub-slot granularity to the value with slot granularity is necessary to calculate k. We prefer Solution #2 proposed by Fujitsu. 

	 CATT
	 For MAC CE command, K1 should be still sub-slot based if the HARQ-ACK for the MAC CE command corresponds to a HARQ-ACK codebook configured with sub-slot. However, clarification is needed for the effective time after the MAC CE command. In Rel-15, the effective time is defined with respect to the slot in which PUCCH carrying the HARQ-ACK is. Our understanding is that it does not change even if K1 is sub-slot based.  However, with the replacement of slot by sub-slot at the beginning of clause 9, the PUCCH spatial setting effective time reference in subclause 9.2.2 is changed unintentionally.

A spatial setting for a PUCCH transmission is provided by PUCCH-SpatialRelationInfo if the UE is configured with a single value for pucch-SpatialRelationInfoId; otherwise, if the UE is provided multiple values for PUCCH-SpatialRelationInfo, the UE determines a spatial setting for the PUCCH transmission as described in [11, TS 38.321]. The UE applies corresponding actions in [11, TS 38.321] and a corresponding setting for a spatial domain filter to transmit PUCCH in the first slot that is after slot [image: image73.png]


 where [image: image74.png]


 is the slot where the UE would transmit a PUCCH with HARQ-ACK information with ACK value corresponding to a PDSCH reception providing the PUCCH-SpatialRelationInfo and [image: image75.png]


 is the SCS configuration for thePUCCH
In addition, our understanding is that the “slot” for SR resource determination in subclause 9.2.4 should not be replaced by sub-slot.

The UE is configured a PUCCH resource by SchedulingRequestResourceId, or by schedulingRequestIDForBFR, providing a PUCCH format 0 resource or a PUCCH format 1 resource as described in Clause 9.2.1. The UE is also configured a periodicity [image: image76.png]SPeezioorery



 in symbols or slots and an offset [image: image77.png]SRosraer



 in slots by periodicityAndOffset for a PUCCH transmission conveying SR. If [image: image78.png]SPeezioorery



 is larger than one slot, the UE determines a SR transmission occasion in a PUCCH to be in a slot with number [image: image79.png]


 [4, TS 38.211] in a frame with number [image: image80.png]
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 is one slot, the UE expects that [image: image83.png]SRograer =0



 and every slot is a SR transmission occasion in a PUCCH.
If [image: image84.png]SPeezioorery



 is smaller than one slot, the UE determines a SR transmission occasion in a PUCCH to start in a symbol with index [image: image85.png]
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 where [image: image87.png]


 is the value of startingSymbolIndex.
If the UE determines that, for a SR transmission occasion in a PUCCH, the number of symbols available for the PUCCH transmission in a slot is smaller than the value provided by nrofSymbols, the UE does not transmit the PUCCH in the slot.
Therefore, we propose

 For SR reporting and the timing of applying spatial setting for a PUCCH transmission, slot should not be replaced by sub-slot.
-------------------------------------------------- Start of text proposal ------------------------------------------------------

9  UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause except for section 9.2.2 and 9.2.4, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.

----------------------------------------------------- End of text proposal ------------------------------------------------------

	ZTE
	The issue is valid, need more discussion. Two options from Fujitsu could be the starting point.

	vivo
	For the PDSCH with MAC CE command, k1unit is still sub-slot if its corresponding HARQ-ACK codebook is configured with sub-slot. No need for the convert. In TS38.213 section 4.3, we can consider to use similar wording as TS38.214 for other MAC CE command that the command is applied starting from the first slot that is after slot m+3 [image: image88.png]Nt



+1, where slot m is the slot that the UE would transmit a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the activation command.

	Ericsson
	We agree with the view on no need for clarification. The way we understand the spec, with respect to timing of HARQ, one has to assume on which slot/sub-slot corresponding to PUCCH transmission, a corresponding PDSCH maps to end. So, there is a needed to map the timing of PDSCH to the corresponding one for PUCCH.

	Sharp
	Agree with Samsung, no correction is needed.

	
	

	Qualcomm
	From the comments above, it seems that different companies may have different understanding of the current spec behavior for activation time of MAC-CE for sub-slot based HARQ-ACK report. Thus, we think it maybe good to clarify what’s the common understanding. Below, we share our understanding of the spec behavior, where we distinguished slot from subslot to avoid potential confusion.

 

· The UE receives the PDSCH contains MAC-CE in DL slot n, and transmits HARQ-ACK that is k1 sub-slots away from the sub-slot in which the PDSCH is received.  UE then apply the command in MAC-CE in a first slot (with 14 OFDM symbols) that is 3ms (or 3*N_slot^{subframe,mu}  slots) after the slot that contains the PUCCH for HARQ-ACK report.

 

If this is the common understanding,  then we are fine to leave the spec as is.

	ZTE2
	Share the understanding from Qualcomm.

	Huawei, HiSilicon
	We think it would be good to clarify the understanding here. From our perspective, slot should still be used here for this SCell activation/deactivation case. However, as CATT pointed out, based on the current specification it seems not that clear, the suggestion from CATT seems work.

	Fujitsu
	· The UE receives the PDSCH contains MAC-CE in DL slot n, and transmits HARQ-ACK that is k1“PDSCH-to-HARQ_feedback timing indicator” sub-slots away from the sub-slot in which the PDSCH is received.  UE then apply the command in MAC-CE in a first slot (with 14 OFDM symbols) that is 3ms (or 3*N_slot^{subframe,mu}  slots) after the slot that contains the PUCCH for HARQ-ACK report.

We share the same view on the UE behavior described in the second sentence which is actually as same as Rel-15 UE behavior.

The original intention to propose this issue is not to change UE behavior, but for clarifying the ambiguity in the current spec caused by the introduction of subslot-based HARQ-ACK transmission.

We still think the current specification needs further clarification, because the current spec cannot correctly reflect the UE behavior described by the second sentence in above paragraph. The main reason is that the behavior is expressed as a mathematical equation in spec. If we do nothing, according to the current specification, the equation is not correct.

BTW: We slightly change the description from Qualcomm according to our understanding. The reason is where the UE transmits HARQ-ACK is actually regardless of the parameter k1. The number of subslot offset between PDSCH and the according HARQ-ACK is indicated by the DCI field. The parameter k1 is effective only within section 4.3. k1 is an intermedia parameter and is utilized for determining the slot where the HARQ-ACK is transmitted. Hence, in essence, whether k1 is in subslot or in slot does not matter.

	Ericsson
	@Qualcomm: Thanks for the follow-up.  On RAN1 common understanding of determining slot n.

Since Rel-15, our understanding of the 38.213 is that when a PUCCH transmission in determined in slot n+k based on ending reception of PDSCH in slot n, the slot n should be understood as PUCCH slot, not PDSCH slot. In other words, you can determine when the PDSCH ends, timewise maps to which uplink slot. I think that is the point Samsung tried to make originally. I thought it is easier to show with a figure. The point is you have to determine to which PUCCH slot, ending of PDSCH maps to determine slot n.
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	Fujitsu
	Regarding to the issue 2.3.3, for further clarifying the UE behavior and the existing issue, we draw two figures. Hope these two figures can help to clarify what is the ambiguity occurs in TS38.213 section 4.3.
 

Beside, we want to point out, the parameters k and k1 are all used in section 4.3 for determining the timing of SCell activation. The meaning of these parameters may be not as same as in section 9.2. For example, the minimum value of k is 1, but not 0.
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	Qualcomm2
	@Ericsson Thanks for the follow up. We share the same view on how to determine the association between PDSCH slot and slot/sub-slot for PUCCH transmission.
However, the point that need further clarification is what’s the reference point for the 3 ms MAC CE processing gap after the PUCCH transmission.  Should it be counted from the end of the sub-slot containing the PUCCH,  or the end of the slot that contains the PUCCH (see the 2nd figure provided by Fujitsu).  Our understanding is the same as Fujitsu above.   

@Fujitsu, we agree that the changes from “k1” to “PDSCH-to-HARQ_feedback timing indicator” make the description clearer.  


7.2. Proposals from the discussion
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[11] R1-2005851
Remaining details on UCI enhancements for URLLC
Intel Corporation

[12] R1-2006052
UCI enhancements for URLLC
OPPO

[13] R1-2006110
Maintenance on UCI enhancements
Samsung

[14] R1-2006279
Remaining issues of UCI enhancements for URLLC
Spreadtrum Communications

[15] R1-2006472
UCI enhancements for URLLC
InterDigital, Inc.

[16] R1-2006488
Remaining Issues on UCI Enhancements for eURLLC
Apple

[17] R1-2006653
Remaining issue on the HARQ-ACK/PUSCH priority
ITRI

[18] R1-2006697
Maintainance for UCI enhancement for Rel-16 URLLC
NTT DOCOMO, INC.

[19] R1-2006775
Remaining issues on UCI Enhancements for URLLC
Qualcomm Incorporated

