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1. Introduction

In this paper, Tdocs submitted to RAN1#101-e on this issue and offline discussion status are summerized.

2. Multiple PUCCHs for HARQ-ACK within a slot for a service type

2.1. Agreements in previous meetings

Agreements:

· Multiple PUCCHs for HARQ-ACK within a slot should be supported in R16.
Agreements:

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.
Agreement:

For supporting multiple PUCCHs for HARQ-ACK within a slot for constructing HARQ-ACK codebook, K1 is defined following R15 approach but in unit of sub-slot.
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.
Agreements:

For sub-slot-based HARQ-ACK feedback procedure, the starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot

· For a given sub-slot configuration, a UE can be configured with PUCCH resource set(s)

· FFS same or different PUCCH resource sets can be configured for different sub-slots within a slot.
Agreements:

At least one sub-slot configuration for PUCCH can be UE-specifically configured to a UE.

· At least support following two sub-slot configurations for PUCCH: “2-symbol*7” and “7-symbol*2”.

· FFS other configurable sub-slot configurations, e.g. 4, 14 sub-slots in a slot.

· For the above two sub-slot configurations (“2-symbol*7” and “7-symbol*2”), support a single configuration for PUCCH resource following R15 applicable for all the sub-slots in a slot.

· FFS whether or not to additionally support that PUCCH resource configuration can be different for different sub-slots

· FFS for other sub-slot configurations, if any.

· FFS: If a PUCCH resource across sub-slot boundary is supported.
Agreements:

Any sub-slot PUCCH resource is not across sub-slot boundaries. 
Agreement:

· A value of subslotLength-ForPUCCH for ECP is either 2 or 6 symbols.

Agreements:

· Adopt the following TP:

----------------- Start of TP ----------------

9.1
HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate one HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index 0. If the UE is indicated to generate two HARQ-ACK codebooks
- a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
- the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively, for use with the first and second HARQ-ACK codebooks, respectively
......
9.2.4
UE procedure for reporting SR
A UE can be configured by SchedulingRequestResourceConfig a set of configurations for SR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. A UE can be configured byschedulingRequestIDForBFR a configuration for LRR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. The UE can be configured, by schedulingRequestPriority in SchedulingRequestResourceConfig, a priority index 0 or a priority index 1 for the SR. If a priority index is not provided for SR, the priority index is 0.
......
----------------- End of TP ----------------

2.2. Remaining issues 

2.2.1 Clarify that Type 1 HARQ-ACK codebook is not supported for sub-slot based operation (CATT, Samsung, Apple)
CATT, Samsung and Apple suggest to clarify that Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback in Rel-16.
CATT proposal:

Proposal 8: Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback in Rel-16.

A text proposal is provided below for UL transmissions overlapping in 38.213 section 9.1.2.
-------------------------------------------------- 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 codebook if  a UE is provided subslotLength-ForPUCCH for the 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 ------------------------------------------------------
Samsung proposal:

Observation 2: There is no use-case in Rel-16 for “sub-slot” based Type-1 HARQ-ACK codebook.   

Apple proposal:

Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback in Rel-16.

2.2.1a 
Type 1 HARQ-ACK codebook construction for PDSCHs scheduled by DCI format 1_1 and 1_2 (ZTE, vivo, E///, HW, Nokia, CATT, NEC, Samsung, Spreadtrum, LGE, DCM, QC)

This issue was discussed in RAN1#100bis-e meeting, as summarized in [2].
· Option 1: There is no need to simultaneously support DCI format 1_1 and DCI format 1_2 for Type-1 HARQ-ACK codebook in R16.
· Samsung

· Arguments:
· Although option 3 is a trivial extension of Rel-15 (union of 3 things instead of 2 things), it affects Rel-15 UE implementation. A need with material benefit should be first demonstrated before that is justified.
· Option 2: If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell 
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,  and TDRA table are provided which for DCI format 1_1. 
· vivo
· Option 3: If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell [image: image2.png]


, 
· [image: image3.png]


 is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2.  
· The row indexes of the table are provided by the union of row indexes of the applicable TDRA tables for DCI format 1_1.
· ZTE, HW, E///, Nokia, CATT, NEC, Spreadtrum, LGE, DCM, QC
· Arguments:
· We already had the agreement that when both DCI format 1_1 and DCI format 1_2 are configured to monitor, a DCI format can be used to schedule both priorities also, that means it is possible that the HARQ-ACK associated with different DCI formats will correspond to the same HARQ-ACK codebook, in this case the extension is needed, where option 3 is similar way as in Rel-15.
· Option 1 puts additional restriction on gNB scheduling. For example, if UE is configured to monitor both DCI format 1_1 and DCI format 1_2 with priority indicator field in the DCI formats, and UE is configured with sub-slot-based Type 2 HARQ-ACK CB and slot-based Type 1 HARQ-ACK CB respectively, a DCI format cannot dynamically indicate the priority of HARQ-ACK following option 1 since only the DCI format supported for Type 1 HARQ-ACK CB can indicate the priority of the Type 1 HARQ-ACK CB.
· Option 2 is a special case of Option 3 when configuring K1 set for DCI format 1_1 and for DCI format 1_2 such that the K1 set for DCI format 1_2 is a subset of K1 set for DCI format 1_1.
· Questions for the red sub-bullet:
· Question 1: Whether to assume fallback DCI 1_0 only corresponds to low priority?
· Question 2: Whether to construct the HARQ-ACK codebook based on the configured TDRA tables, or based on the TDRA tables associated with the DCI formats to be monitored for a certain priority?
Detailed proposals and TPs from companies are listed below.
ZTE proposal:

Proposal 2: Adopt following text change for clause 9 in TS 38.213.

--------------------------------------------Text Proposal 2 for Section 9.1 in TS38.213 [2]------------------------------------

	9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel
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 associated with the active UL BWP
a) If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image10.wmf]c
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: image12.wmf]c

, [image: image13.wmf]1
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 is provided by dl-DataToUL-ACK for DCI format 1_1
c)
If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image14.wmf]c
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 is provided by dl-DataToUL-ACK-ForDCI-Format1-2 for DCI format 1_2
d)
If the UE is configured to monitor PDCCH for both DCI format 1_1 and DCI format 1_2 for serving cell [image: image16.wmf]c
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 is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCI-Format1-2 for DCI format 1_2.

b)
 If the HARQ-ACK codebook is indicated as low priority, on a set of row indexes [image: image18.wmf]R

 of a table that is provided either 
a) by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], if the UE is configured to monitor PDCCH for DCI format 1_0, 
b) or by the union of the first set of row indexes and a second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_1 but not configured to monitor DCI format 1_2, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 
c) or by the union of the first set of row indexes and a third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_2 but not configured to monitor DCI format 1_1, if provided by pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config, 
d) or by the union of the first set of row indexes, the second set of row indexes and the third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0, DCI format 1_1 and DCI format 1_2, if provided by pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config,
if the HARQ-ACK codebook is indicated as high priority, on a set of row indexes [image: image19.wmf]R

 of a table that is provided either

a) by a first set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 but not configured to monitor DCI format 1_2, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 

b) or by a second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_2 but not configured to monitor DCI format 1_1, if provided by pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config, 

c) or by the union of the first set of row indexes and the second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2, if provided by pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config,

associated with the active DL BWP and defining respective sets of slot offsets [image: image20.wmf]0
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]

<---------------------------Other parts are omitted ------------------------------->
If a UE is provided dl-DataToUL-ACK, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell. 

If a UE is provided dl-DataToUL-ACK-ForDCI-Format1-2, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK-ForDCI-Format1-2 for the active DL BWP of a corresponding serving cell.

If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 

<---------------------------Other parts are omitted ------------------------------->


vivo proposal:

Proposal 4: When a UE is configured with both DCI 1_1 and DCI 1_2, for type 1 HARQ-ACK codebook construction, the UE determines the candidate PDSCH reception occasions according the k1 and TDRA configurations for DCI 1_1. 

The following text proposal is made for TS 38.213 section 9.1.2.1.

	TS 38.213 V16.1.0

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

For a serving cell [image: image21.wmf]c
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 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image25.wmf]c
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 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image27.wmf]c
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0

b)
If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image29.wmf]c
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 is provided by dl-DataToUL-ACK for DCI format 1_1

c)
If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image31.wmf]c
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 is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

b)
on a set of row indexes [image: image33.wmf]R

 of a table, that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image34.wmf]0
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]

a)
If the HARQ-ACK codebook is associated with a PUCCH of priority index 0, the table is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config

b) 
If the HARQ-ACK codebook is associated with a PUCCH of priority index 1, 
· If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image35.wmf]c

, the table is provided by the applicable time domain resource allocation table according to Table 5.1.2.1.1-1A of [6, TS 38.214]
· If the UE is configured to monitor PDCCH for DCI format 1_1, the table is provided by the applicable time domain resource allocation table for DCI format 1_1 according to Table 5.1.2.1.1-1 of [6, TS 38.214] 
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 provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively

d)
if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1 

e)
if CA-slot-offset is provided, on [image: image40.png]N offeete
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 for the cell of PUCCH transmission, as described in [4, TS 38.211].


Ericsson proposal:

Adopt the following TP1 in Subclause 9.1.2.1 of TS 38.213.

	--------------------------------------------Start of Text Proposal 1 for TS 38.213---------------------------------------------

9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: image49.wmf]c

, an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: image50.wmf]c

A

M

,

 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: image51.wmf]U
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 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image53.wmf]c

A

M

,

 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)
on a set of slot timing values [image: image54.wmf]1
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 associated with the active UL BWP

a)
If the UE is configured to monitor PDCCH for a DCI format 1_0 that does not includes PDSCH-to-HARQ_feedback timing indicator field and is not configured to monitor PDCCH for a DCI format 1_1 that includes a PDSCH-to-HARQ_feedback timing indicator field on serving cell [image: image55.wmf]c
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for a DCI format 1_0 that the UE is configured to monitor PDCCH for.
b)
If the UE is configured to monitor PDCCH for a DCI format 1_1 that includes a PDSCH-to-HARQ_feedback timing indicator field for serving cell [image: image57.wmf]c
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 is provided by the union set of any of  dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2 that are provided.
b)
on a set of row indexes [image: image59.wmf]R

 of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second the sets of row indexes of any of the tables, if  provided by pdsch-TimeDomainAllocationList in pdsch-Config and resourceAllocation-ForDCIFormat1_2 in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image60.wmf]0
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]

---------------------------------------------End of Text Proposal 1 for TS 38.213--------------------------------------------


HW proposal:

Proposal 3: The following procedure could be used to determine the K1 set for Type-1 HARQ codebook construction:

· If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image62.png]


, the K1 set is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0

· If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 on serving cell [image: image64.png]


 , the K1 set is provided by dl-DataToUL-ACK for DCI format 1_1

· If the UE is configured to [image: image66.png]monitor PDCCH for DCI



 format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image68.png]


, the K1 set is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

· If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell [image: image70.png]


 , the K1 set is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

Proposal 4: For Type-1 HARQ-ACK codebook associated with priority index 1, the used TDRA table could be decided as following:

· If the UE is configured to monitor both PDCCH for DCI format 1_1 and DCI format 1_2, the TDRA table could be provided by the union of the applicable time domain resource allocation tables for DCI format 1_1 according to Table 5.1.2.1.1-1 and for DCI format 1_2 according to Table 5.1.2.1.1-1A of [6, TS 38.214]

· If the UE is configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2, the TDRA table could be provided either by the applicable time domain resource allocation table according to Table 5.1.2.1.1-1 or Table 5.1.2.1.1-1A of [6, TS 38.214]

Proposal 5: For Type-1 HARQ-ACK codebook associated with priority index 0, the used TDRA table could be:
· provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], 
· or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config and not provided pdsch-TimeDomainAllocationList-ForDCIformat1_2   in pdsch-Config
· or by the union of the first set of row indexes and a third set of row indexes, if provided by pdsch-TimeDomainAllocationList-ForDCIformat1_2 in pdsch-Config and not provided pdsch-TimeDomainAllocationList in pdsch-Config
· or by the union of the first set, a second set and a third set of row indexes, if provided by pdsch-TimeDomainAllocationList-ForDCIformat1_2 in pdsch-Config and provided pdsch-TimeDomainAllocationList in pdsch-Config
CATT proposal:
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

In this subclause, the DCI format(s) a UE is configured to monitor PDCCH for refers only to the DCI format(s) that can schedule a PDSCH with the same HARQ-ACK priority index as a HARQ-ACK codebook. 
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a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 or DCI format 1_2 on serving cell [image: image77.wmf]c
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b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: image79.wmf]c
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 is provided by dl-DataToUL-ACK for DCI format 1_1

c) If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image82.png]
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is provided by dl-DataToUL-ACK-ForDCI-Format1-2-r16 for DCI format 1_2

d) If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell [image: image85.png]
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 is provided by the union set of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCI-Format1-2-r16 for DCI format 1_2

b)
on a set of row indexes [image: image87.wmf]R

 of a tableassociated with the active DL BWP and defining respective sets of slot offsets [image: image88.wmf]0

K

, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214] , where the row indexes R of the table are provided by
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and/or DCI format 1_1 on serving cell [image: image89.wmf]c

, the row indexes of the table are provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config and a third set of row indexes, if provided by pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 in pdsch-Config,
b)
If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_0 and DCI format 1_1 on serving cell [image: image91.png]


, the row indexes of the table are provided by a set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon, or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by pdsch-TimeDomainAllocationList in pdsch-Config, or by pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 in pdsch-Config,
c) If the UE is configured to monitor PDCCH for DCI format 1_2, and configured to monitor PDCCH for DCI format 1_0 and/or DCI format 1_1 on serving cell [image: image93.png]


, the row indexes of the table are provided by a set of row indexes [image: image94.wmf]R

 of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config and a third set of row indexes, if provided by pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image95.wmf]0
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)
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 between the downlink SCS configuration [image: image97.wmf]DL
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 and the uplink SCS configuration [image: image98.wmf]UL
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 provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)
if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1 
e)
if CA-slot-offset is provided, on [image: image100.png]N offeete
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 for the cell of PUCCH transmission, as described in [4, TS 38.211].
*** Unchanged text is omitted ***
A UE does not expect to detect a DCI format switching a DL BWP within [image: image109.wmf]3
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 symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: image110.wmf]3
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 is defined in Clause 9.2.3. 
A UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell if the UE is provided dl-DataToUL-ACK and the set of slot timing values provided by dl-DataToUL-ACK-ForDCIFormat1_2 for the active DL BWP of a corresponding serving cell if the UE is provided dl-DataToUL-ACK-ForDCIFormat1_2.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
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 HARQ-ACK information bits, for a total number of [image: image112.wmf]ACK
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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, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image113.wmf]c
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 defines a total number [image: image114.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image115.wmf]c

 corresponding to the HARQ-ACK information bits.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Samsung proposal:
Observation 3: No use-case has been identified for simultaneous support of DCI format 1_1 and DCI format 1_2 for Type-1 HARQ-ACK codebook.   
Proposal 3: Update [1] as follows

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

For a serving cell [image: image116.wmf]c

, an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: image117.wmf]c
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 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: image118.wmf]U
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 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image120.wmf]c
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 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)
on a set of slot timing values [image: image121.wmf]1
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 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image122.wmf]c

, [image: image123.wmf]1
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: image124.wmf]c

, [image: image125.wmf]1
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 is provided by dl-DataToUL-ACK for DCI format 1_1
c)
If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image127.png]
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 is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
b)
on a set of row indexes [image: image130.wmf]R

 of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or 
-
if the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2, by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config 
-
if the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1, by the union of the first set of row indexes and a second set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2 in pdsch-Config
associated with the active DL BWP and defining respective sets of slot offsets [image: image131.wmf]0
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214] 

*** unchanged text is omitted ***


Spreadtrum proposal:
Proposal 1. Clarify the third set of row indexes of pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 should be extended with PDCCH monitoring occasions when PDSCH starting symbol is relative to the starting symbol of the PDCCH.

Proposal 2. Option 3: If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell [image: image132.png]







, 

· [image: image133.png]







 is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2.  
· The union of TDRA tables associated with two DCI formats should be used to construct the Type 1 HARQ-ACK codebook.
DOCOMO proposal:
Proposal 1:

· Support Option 3, i.e., if the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell c, K1 is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2.

· Adopt following TP in TS 38.213 section 9.1.2.1

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

For a serving cell 
[image: image134.wmf]c

, an active DL BWP, and an active UL BWP, as described in Subclause 12, the UE determines a set of 
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 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot 
[image: image136.wmf]U
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. If serving cell 
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 is deactivated, the UE uses as the active DL BWP for determining the set of 
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A

M

,

 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP. The determination is based:

a)
on a set of slot timing values 
[image: image139.wmf]1
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 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is configured to monitor PDCCH for neither DCI format 1_1 nor DCI format 1_2 on serving cell 
[image: image140.wmf]c

, 
[image: image141.wmf]1
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell 
[image: image142.wmf]c

, 
[image: image143.wmf]1
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 is provided by dl-DataToUL-ACK for DCI format 1_1
c)  If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell c ,  
[image: image144.wmf]1
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 is provided by dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2

d)  If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell c, 
[image: image145.wmf]1
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 is provided by the union set of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2
[….]

If a UE is provided dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCIFormat1_2-r16 , the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCIFormat1_2-r16 for the active DL BWP of a corresponding serving cell.
If a UE is provided dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2-r16, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the union set of slot timing values provided by dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2-r16 for the active DL BWP of a corresponding serving cell.

[….]


QC proposal:

	Modified clause (Section 9.1.2 of TS 38.213)


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 or DCI format 1_2. 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 or DCI format 1_2. 

……
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: image146.wmf]c

, an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: image147.wmf]c
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 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: image148.wmf]U
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 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image150.wmf]c
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 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)
on a set of slot timing values [image: image151.wmf]1
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 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image152.wmf]c

, [image: image153.wmf]1
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image154.wmf]c

 and the DCI format 1_1 can be used to schedule HARQ-ACK in the Type-1 HARQ-ACK codebook, and the UE is either not configured to monitor PDCCH for DCI format 1_2 on the serving cell c or the DCI format 1_2 cannot schedule HARQ-ACK in the Type-1 HARQ-ACK codebook,  [image: image155.wmf]1

K

 is provided by dl-DataToUL-ACK for DCI format 1_1
c)  If the UE is configured to monitor PDCCH for DCI format 1_2 on serving cell c and the DCI format 1_2 can be used to schedule HARQ-ACK in the Type-1 HARQ-ACK codebook, and the UE is either not configured to monitor PDCCH for DCI format 1_1 on the serving cell c or the DCI format 1_1 cannot schedule HARQ-ACK in the Type-1 HARQ-ACK codebook,  [image: image157.png]


 is provided by dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2

d) If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell c, and both DCI format 1_1 and DCI format 1_2 can schedule HARQ-ACK in the Type-1 HARQ-ACK codebook, [image: image159.png]


 is provided by the union set of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2
b)
on a set of row indexes [image: image160.wmf]R

 of a table that is provided either by 

- a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or 

- by Default PDSCH time domain resource allocation A [6, TS 38.214], or 

- by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config and if the following condition hold

i) the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image161.wmf]c

 and the DCI format 1_1 can be used to schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook

ii) the UE is not configured to monitor PDCCH for DCI format 1_2 on the serving cell c or the DCI format 1_2 cannot schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook
or 
- by the union of the first set of row indexes and a third set of row indexes, if provided by pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 in pdsch-Config, and if the following condition holds
 i) the UE is configured to monitor PDCCH for DCI format 1_2 on serving cell c and the DCI format 1_2 can schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook
 ii) the UE is not configured to monitor PDCCH for DCI format 1_1 on the serving cell c or the DCI format 1_1 cannot schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook, 

      or 
- by the union of the first set of row indexes and the second set of row indexes and the third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell c, and both DCI format 1_1 and DCI format 1_2 can schedule HARQ-ACK in the Type-1 HARQ-ACK codebook,
associated with the active DL BWP and defining respective sets of slot offsets [image: image162.wmf]0
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, start and length indicators SLIV,and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214].

	End 


2.2.1b 
Type-1 codebook construction considering reference SLIV for new DCI format in Rel-16 (CATT)

CATT proposal:

Proposal 17: If the starting point of PDCCH monitoring occasion is used as the reference point of PDSCH TDRA, Rel-15 procedure for Type-1 codebook determination could be reused with some modification:

· for each row in the TDRA table with K0=0, there are one or more corresponding SLIV(s) in a slot and the starting position of SLIV(s) is determined by the configured PDCCH monitoring occasions in the slot.
2.2.2 Type-2 codebook in Rel-16 considering different DAI bit widths in different DCI formats (ZTE, vivo, E///, HW, Nokia, CATT, MTK, NEC, Samsung, Spreadtrum, LGE, OPPO, DCM, QC)

Firstly, since related to this issue, Huawei suggests to clarify if DCI format 1_0 supports sub-slot or not.

HW proposal:

Proposal 6: RAN1 clarifies whether DCI format 1_0 supports sub-slot or not.

This issue was discussed in RAN1#100bis-e meeting, as summarized in [2].
· Option 1:  if the size of DAI field between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI format without counter DAI field in a same HARQ-ACK codebook
· vivo, HW, CATT, NEC, Spreadtrum, OPPO, DCM, LGE, QC
· Arguments:
· When a DCI format can schedule two priorities, for high priority it is possible smaller DCI size is preferred thus smaller DAI fields would be preferred. If we follow option 2 or option 3, that means larger DAI fields have to be used. With option 1, it is still possible that gNB can avoid multiplexing PDSCH scheduled by different DCI formats to the same HARQ-ACK codebook, while enabling a DCI format scheduling two priorities with smaller DCI size.
· For option 2, we are not clear how it works. In addition, we would like to clarify that UE does not expect to multiplex HARQ-ACK information scheduled by DCI format(s) without counter DAI field in a same HARQ-ACK codebook since the pseudo-code for Type-2 codebook is NOT applicable in case there is no DAI in the DCI format.
· Option 2: The size of DAI field is the maximum of the bit widths for the DCI formats.
· LGE
· Option 3: When a UE is configured DCI format 1_0 and/or with DCI format 1_1 and DCI format 1_2 for scheduling same priority traffic, the bit-width of the DAI fields is same.
· Samsung, Ericsson (skip 1-bit DAI)
· Arguments: 
· The overall flexibility of Option 1 is questionable since the reliance on gNB scheduling is via scheduling restrictions.

· No need to complicate DAI calculation and tracking unnecessarily complicated. There is no incentive for the NW to configure different sizes of DAI field to gain 1 bit DCI saving at the cost of increased complexity. So, the reasonable configuration would be to have the same DAI field bit-sizes for the DCIs contributing to the same CB.

· Option 4. A minor modification in  procedure of generation of codebook is to support different DAI bit-width. Generally, 2-bit DAI and 1-bit DAI is transformed to reference DAI value and the reference DAI value is used to determine HARQ-ACK bit location. (see TP in the table below)  
· MTK, OPPO
· Arguments:
· Option 1-3 leads restriction on DAI bit-width configuration for DCI format x-2 and benefit from compact payload for DCI format x-2 is lost.
· Option 1 and 3 increases gNB scheduling complexity due to restriction on DCI format 
· Option 5: Use only 1-bit (e.g. LSB) of 2-bit counter-DAI in DCI format 1_0/1_1 if 1-bit counter-DAI is configured in DCI format 1_2
· Option 6: Option 1 + 3
· ZTE

Detailed proposals are listed below.
ZTE proposal:

Proposal 3: If both DCI format 1_1 and DCI format 1_2 are configured to scheduling different PDSCHs,

· A UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_1 in the same HARQ-ACK codebook. or,
· A UE is expect the bit-width of the DAI fields in different DCI format is same.

HW proposal:

Proposal 7: If K1 indicated by DCI 1_0 is in the unit of slot, and when subslotLengthForPUCCH-r16 is configured for a HARQ-ACK codebook with low priority or priority is not indicated, the sub-slot based PUCCH resources within the first sub-slot in the slot indicated by K1 is used for the HARQ-ACK transmission.
Proposal 8: If DAI field in DCI format 1_2 is not configured or is configured to be 1 bit for single serving cell case, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
Nokia proposal:

Proposal 2.4: Support making small modifications to the codebook generation procedure in order to support different counter DAI bit-widths of 1 or 2 bits.

CATT proposal:

Proposal 13: For type-2 codebook in Rel-16:
· UE does not expect to multiplex HARQ-ACK information scheduled by DCI formats with different bit widths of the counter DAI in a same HARQ-ACK codebook;
· UE does not expect to multiplex HARQ-ACK information scheduled by DCI formats without counter DAI field in a same HARQ-ACK codebook.
MTK proposal:
Proposal 7: For type-2 HARQ-ACK codebook, if the size of DAI field between DCI format 1_2 and 1_0/1_1 is different, and they can schedule HARQ transmission using the same PUCCH-Config then the minimum DAI bitwidth over DCI_1_1 and DCI_1_2 is to be taken (Option 4 in R1-2002784).

Spreadtrum proposal:
Proposal 3. When DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured, Option 1 or Option 3 can be applied.
· Option 1(first preference):  if the size of DAI field between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.

· Option 3(second preference): When a UE is configured DCI format 1_0 and/or with DCI format 1_1 and DCI format 1_2 for scheduling same priority traffic, the bit-width of the DAI fields is same.

DOCOMO proposal:
Proposal 2:

· Support Option 1, i.e., if the size of DAI field between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDSCH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.

· Adopt following TP in TS 38.213 section 9.1.3.1

	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

[….]

 A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index [image: image163.wmf]m
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The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion [image: image165.wmf]m

 and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. 
Denote by [image: image167.png]NeoT
/DAl



 the number of bits for the counter DAI and set [image: image169.png]T, = 2o
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 the value of the counter DAI in a DCI format scheduling PDSCH reception or SPS PDSCH release on serving cell [image: image171.wmf]c

 in PDCCH monitoring occasion [image: image172.wmf]m

 according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: image173.wmf]DL
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 the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: image174.wmf]m

 according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: image175.wmf]m

.
The UE does not expect to multiplex HARQ-ACK information for PDSCHs scheduled by DCI format 1_1 and/or DCI format 1_0 and HARQ-ACK information for PDSCH scheduled by DCI format 1_2 in a Type-2 HARQ-ACK codebook if the number of bits for the counter DAI field [image: image177.png]NeoT
VDAl



of DCI format 1_1 and DCI format 1_2 are different.
[….]


QC proposal:

	Modified clause (Section 9.1.3 of 38.213)
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 the value of the counter DAI in a DCI format scheduling PDSCH reception or SPS PDSCH release on serving cell [image: image183.wmf]c

 in PDCCH monitoring occasion [image: image184.wmf]m
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 the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: image186.wmf]m

 according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: image187.wmf]m

.
A UE does not expect to multiplex in a HARQ-ACK codebook first HARQ-ACK information scheduled by DCI format 1_2 and second HARQ-ACK information bit scheduled by DCI format 1_0 or 1_1 if the bitwidth of the counter DAI  in DCI format 2_1 is different from that of the DCI format 1_0 or 1_1. If the bitwidth of counter DAI field in DCI format 1_2 is configured to be 0 bit, a UE does not expect to multiplex in a HARQ-ACK codebook the first HARQ-ACK information scheduled by a DCI format 1_2 and second HARQ-ACK information scheduled by DCI format 1_0 or 1_1 or 1_2. 

	End


WILUS proposal:

· Proposal 1: Use only 1-bit (e.g. LSB) of 2-bit counter-DAI in DCI format 1_0/1_1 if 1-bit counter-DAI is configured in DCI format 1_2.

· Proposal 2: Adopt the following text proposal for TS38.213.

	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

----------Unchanged part is omitted----------
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 bits in the DCI format are used for counter DAI. Denote by [image: image196.wmf]DL
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 the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: image200.wmf]m

 according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: image201.wmf]m

.

----------Unchanged part is omitted----------


· Proposal 3: Further consider using 2-bit counter-DAI in DCI format 1_0/1_1 and 1-bit counter-DAI in DCI format 1_2 to address consecutive DTX events.

· Proposal 4: If 0-bit counter-DAI is configured in DCI format 1_2, then bit order in dynamic HARQ-ACK codebook is determined by 

· Option 1) Based on physical mapping information of PDCCH. e.g. cell index, CORESET index, or search space index where the PDCCHs are detected.

· Option 2) Based on other DCI fields in a PDCCH. e.g., HARQ process number
· Proposal 5: To support 2-bit UL DAI, 2-bit total-DAI and 1-bit counter-DAI, the HARQ-ACK codebook size should be determined by [image: image203.png]QACK
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.
2.3. Corrections and clarifications
2.3.1 DCI formats 0_2 and 1_2 specific missing editorial changes (Nokia)
Nokia observed changes are still missing in some places DCI formats 0_2 and 1_2 by e.g. specifically mentioning 1_2 or 0_2 where applicable, or only referring to ‘a DCI format’ (if all UL grant / DL assignment formats are applicable).
Nokia proposal:
Proposal 2.6: Introduce the interaction of HARQ-ACK CB generation and the new DCI formats 0_2 & 1_2 in sections 9.1.2, 9.1.2.1, 9.1.2.2 and 9.1.3.2 of TS 38.213 by adopting the following TPs with changes in red:

	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

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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PDSCH-CodeBlockGroupTransmission is provided to the UE
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

-
the UE is configured with more than one serving cells, or

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
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 times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.
<Unchanged text is omitted>
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 HARQ-ACK information bits, for a total number of [image: image208.wmf]ACK
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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: image209.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image211.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: image216.wmf]m

 for serving cell [image: image217.wmf]c

 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image218.wmf]m

 for serving cell [image: image219.wmf]c

 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: image220.wmf]m

 for serving cell [image: image221.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
-
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 is the number of CBGs the UE receives in a PDSCH reception occasion [image: image223.wmf]m

 for serving cell [image: image224.wmf]c

 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

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: image225.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: image226.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: image227.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: image228.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: image229.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: image230.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: image231.wmf]0
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 unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, 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: image232.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: image233.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: image234.wmf]1

UL

DAI

T

=

-

V

.
<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

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: image236.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: image238.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: image242.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: image244.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_1 that includes a DAI field with first DAI field value [image: image245.wmf]4
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 or with second DAI field value [image: image246.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: image248.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>


2.3.2 Clarification of sub-slot partition within a slot (CATT)
CATT proposal:

Proposal 9: Adopt the following TP for sub-slot definition in 38.213 clause 9.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
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. There are a number of [image: image250.png]


 / subslotLength-ForPUCCH slots for an associated PUCCH transmission within a slot of [image: image252.png]


 OFDM symbols as defined in [4, TS 38.211].  
----------------------------------------------------- End of text proposal ------------------------------------------------------
2.3.3 Ambiguous timing for SCell activation or deactivation (Fujitsu)

Fujitsu proposal:

Proposal #2: In order to avoid ambiguity in the timing for SCell activation or deactivation, 

· the slot for PUCCH transmission carrying the HARQ-ACK information for the SCell activation or deactivation command can be used as reference, respectively.

2.3.4 Clarifications on not supporting sub-slot PUCCH repetition (CATT)

CATT proposal:

Proposal 14: The number of PUCCH in a slot should not be limited to two if sub-slot is configured or two HARQ-ACK codebooks are configured for a UE.
Proposal 15: Sub-slot based PUCCH repetition should not be supported for sub-slot based HARQ-ACK.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
In the remaining of this Clauseexcept for section 9.2.6, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission for HARQ-ACK includes a number of symbols indicated by subslotLength-ForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
3. Separate HARQ-ACK codebook constructions for different service types
3.1. Agreements in previous meetings

Agreements:

· For a R16 UE, at least two HARQ-ACK codebooks can be simultaneously constructed, intended for supporting different service types for a UE

· FFS more details (including procedures when applicable)

· FFS: How to identify a HARQ-ACK codebook 
· FFS applicability to semi-static HARQ-ACK codebook, or dynamic HARQ-ACK codebook, or both

· FFS more than 2

· FFS whether or not CBG configuration is supported for Rel-16 URLLC

Agreements:

· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE,  all Rel-16 parameters in PUCCH configuration related to HARQ-ACK feedback can be separately configured for different HARQ-ACK codebooks except for following:
· FFS: For PUCCH-SpatialRelationInfo
· Note: SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList are not related to HARQ-ACK feedback.
· FFS: For other UCI types, e.g. SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList.
· FFS: At least one HARQ-ACK codebook follows R15 PUCCH configuration.
Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, following can be separately configured for different HARQ-ACK codebooks:
· PUCCH-SpatialRelationInfo

· Sub-slot configuration (only applied for the sub-slot-based HARQ-ACK codebook)

· FFS whether or not to support the case when there are at least two HARQ-ACK codebooks configured with sub-slots, with the same or different sub-slot configurations
Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, PDSCH-HARQ-ACK-Codebook is separately configured.
Agreements:

R16 supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed, including: 
· One is slot-based and one is sub-slot-based.

· Both are slot-based.

· Both are sub-slot-based

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, at least the followings are separately configured.
· For DG
· UCI-OnPUSCH
· For CG
· FFS
· codeBlockGroupTransmission

· FFS K1
Agreement:
When two PUCCH-Configs are configured, SchedulingRequestResourceConfig can be configured in both PUCCH-Configs
· If the same PUCCH resource ID can be configured in different PUCCH-Config, a PUCCH-ResourceId in a SchedulingRequestResourceConfig refers to a PUCCH-Resource in the PUCCH-Config containing the SchedulingRequestResourceConfig
Decision: As per email decision posted on Mar. 4th, the TPs to TS 38.213 (subclauses 9.1 and 9.2.5.2) in R1-2001227 are endorsed.
	------------------------- Proposed text to TS 38.213 V16.0.0  ----------------------------------
9.2.5.2  UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
For a transmission occasion of a single CSI report, a PUCCH resource is provided by pucch-CSI-ResourceList. For a transmission occasion of multiple CSI reports, corresponding PUCCH resources can be provided by multi-CSI-PUCCH-ResourceList. If the UE is provided first and second PUCCH-Config, multi-CSI-PUCCH-ResourceList is the configuration in the first PUCCH-Config, and PUCCH-ResourceId in pucch-CSI-ResourceList or multi-CSI-PUCCH-ResourceList indicates the corresponding PUCCH resource in PUCCH-Resource in the first PUCCH-Config.
<<<<< End modified section >>>>>


 
	---------------------------------------- Proposed text to TS 38.213 V16.0.0  ----------------------------------
 

9.1        9.1   HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks
-                   -  if UE is indicated to generate two HARQ-ACK codebook, a first HARQ-ACK codebook is associated with a PUCCH of priority index either 0 or 1  and a second HARQ-ACK codebook is associated with a PUCCH of priority index either 1 or 0, respectively
    - the UE iscan be provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively,  for use with the first and second HARQ-ACK codebooks, respectively.
 

<<<<< End modified section >>>>>


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.
3.2. Remaining issues 
3.2.1 More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority (ZTE, E///, HW, CATT, Samsung, LGE, Fujitsu, OPPO, Apple, QC, ASUSTek)
Although this issue was not formally discussed in RAN1#100bis-e meeting, it was also addressed when Issue 3.3.2 was discussed. The following options were mentioned:
In case more than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority,
· Option 1: Only the HARQ-ACK information of the earliest PUCCH is multiplexed with the PUSCH or the PUCCH carrying SR and/or CSI, and the HARQ-ACK information of the remaining PUCCH resources is dropped
· ZTE, E///, Nokia, Fujitsu
· Option 2: Piggyback all HARQ-ACKs on the PUSCH if timeline is satisfied.
· HW, OPPO (Appending the later HARQ-ACK codebook to the earlier HARQ-ACK codebook)
· Option 3: It is treated as error case.
· CATT, Samsung, LGE, Apple, QC
· Option 4:
· For the case where more than one PUCCH carrying HARQ-ACK is overlapping with a PUSCH, regarded as error case.

· For the case where more than one PUCCH carrying HARQ-ACK is overlapping with another PUCCH, dropping PUCCH

Companies’ proposals are listed below:
ZTE proposal:

Proposal 4: If more than one sub-slot based PUCCHs carrying HARQ-ACK conflict with one slot based PUCCH/PUSCH with the same priority simultaneously, the UE multiplexes a sub-slot based PUCCH carrying HARQ-ACK, which is the first one satisfying the timeline condition, with the slot based PUCCH/PUSCH in the same way as Rel-15. If the collision still exists after multiplexing, the UE will transmit the multiplexed UL channel and drop the rest PUCCH(s) with HARQ-ACK.
Ericsson proposal:

Proposal 1 If a PUSCH overlaps with more than one PUCCH resource with HARQ-ACK, and the PUSCH and PUCCH resources have the same priority, the earlier PUCCH resource is kept for the purpose of UCI multiplexing and the later PUCCH resources with corresponding HARQ-ACK are dropped.
Nokia proposal:

Proposal 2.6: For the scenario where a PUSCH would overlap with more than one PUCCH carrying HARQ-ACK in a slot:

· The UE expects the earliest PUCCH carrying HARQ-ACK to satisfy the timeline conditions for multiplexing with the PUSCH.

· Only the HARQ-ACK information of the earliest PUCCH is multiplexed with the PUSCH, and the HARQ-ACK information of the remaining PUCCH resources is dropped.

Adopt the following text proposal in TS 38.213, Section 9.2.5 with changes marked in red:
	TP to TS 38.213, Section 9.2.5

9.2.5
UE procedure for reporting multiple UCI types

<Unchanged text is omitted>

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, one of the PUCCHs includes HARQ-ACK information in response to an SPS PDSCH reception, and any PUSCH is not in response to a DCI format detection, the UE expects that the first symbol [image: image253.wmf]0

S

 of the earliest PUCCH or PUSCH satisfies the first of the previous timeline conditions with the exception that components associated to a SCS configuration for a PDCCH scheduling a PDSCH or a PUSCH are absent from the timeline conditions. 

If a UE would transmit multiple PUCCH(s) carrying HARQ-ACK that overlap with a PUSCH in a slot, the UE drops the PUCCH(s) carrying HARQ-ACK other than the earliest one. The UE follows the behaviour defined in this subclause for the earliest PUCCH carrying HARQ-ACK and PUSCH.
A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.

<Unchanged text is omitted>


CATT proposal:
Proposal 8: It is not expected that multiple PUCCHs carrying HARQ-ACKs would overlap with a PUSCH with same priority.
· For PUSCH repetition type B, the PUSCH refers to an actual PUSCH repetition.
Samsung proposal:
Proposal 4: Adopt the following TP for [1].
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[…]
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.
If a slot for PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH, a UE does not expect to multiplex in a PUSCH transmission in one slot UCI that the UE would multiplex in more than one PUCCH transmissions. 
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 

[…]

A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: image254.wmf]1
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 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: image255.wmf]2
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QC proposal:
	Modified clause (Section 9.1.3 of 38.213)


A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: image257.wmf]1
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 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: image258.wmf]2
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If a UE is configured with subslotLength-ForPUCCH, the UE does not expect to multiplex in a PUSCH transmission in one slot UCI of the same type that the UE would transmit in PUCCHs in different sub-slots of the slot.

	End


ASUSTek proposal:
Observation 1: Based on current TS 38.213, the UE does not expect to handle the case when one PUSCH overlaps with more than one PUCCHs with UCI of same type in different sub-slots if PUSCH SCS is less than PUCCH SCS.

Observation 2: PUCCHs that includes UCI of same type in different sub-slots could overlap with a PUSCH in one slot even if PUSCH SCS is equal to or larger than PUCCH SCS and such case is not considered as error case in current TS 38.213.

Observation 3: Based on current TS 38.213, the UE may need to handle the case when one PUSCH overlaps with more than one PUCCHs with UCI of same type in different sub-slots if PUSCH SCS is equal to or larger than PUCCH SCS.

Proposal 1: The error case in TS 38.213 regarding overlapping between PUCCHs in different (sub-)slots and PUSCH is extended to cover the case [image: image261.png]Hy

v



, i.e. a UE does not expect to multiplex in a PUSCH transmission in one slot UCI of same type that the UE would transmit in PUCCHs in different slots if PUSCH SCS is greater than or equal to PUCCH SCS.

Proposal 2: Regardless of SCS configuration between PUCCH and the PUSCH, a UE does not expect to multiplex in a PUSCH transmission in one slot UCI of same type that the UE would transmit in PUCCHs in different (sub-)slots.

Proposal 3: RAN1 adopts one of text proposals below:

	Text Proposal 1 (for TS 38.213 v16.1.0, Session 9)

< Unchanged parts are omitted >
A UE does not expect to multiplex in a PUSCH transmission in one slot[image: image263.png]


 UCI of same type that the UE would transmit in PUCCHs in different slots[image: image265.png]
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< Unchanged parts are omitted >


	Text Proposal 2 (for TS 38.213 v16.1.0, Session 9)

< Unchanged parts are omitted >
A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: image271.png]1y



 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: image273.png]iU
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. If subslotLength-ForPUCCH is provided, a UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: image279.png]1y



 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: image281.png]iU
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< Unchanged parts are omitted >


Proposal 4: A UE drops the PUSCH when PUCCHs with UCI of same type in different slots overlapping with a PUSCH in one slot, if PUSCH SCS is greater than or equal to PUCCHs SCS.

Proposal 5: Regardless of SCS configuration between PUCCHs and the PUSCH, a UE drops the PUSCH when PUCCHs with UCI of same type in different slots overlap with a PUSCH in one slot. 

3.2.2 Extending number of configured PUCCH resources (E///)
Ericsson thinks by introduction of two PUCCH-Config in Rel-16, it is more reasonable to scale the maximum number of PUCCH resources accordingly to ensure the expected flexibility.
Ericsson proposal:
· Maximum number of configured PUCCH resources for HARQ-ACK per PUCCH-Config in Rel-16 remains the same as in Rel-15.

· Maximum number of configured PUCCH resources for CSI in Rel-16 remains the same as in Rel-15.

· Maximum number of configured PUCCH resources for SR in Rel-16 is increased to [64] as compared to Rel-15. 

3.3. Corrections and clarifications
3.3.1 Power control issues with two PUCCH-Configs (E///)
Ericsson proposal:

Proposal 2 The power control parameter of a PUCCH-Config associated to the PUCCH resource determined for transmission should be used for power adjustment purposes. Note that no specification impact is foreseen.

4. PHY priority determination

How to determine the PHY priority for intra-UE collision handling was addressed in email discussion [98-NR-14][1]. This section is organized based on the architecture in [1].

4.1. Agreements in previous meetings

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, a HARQ-ACK codebook can be identified based on some PHY indications/properties. 

· FFS in potential WI the details of the PHY identification
Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, for both Type I (if supported) and Type II HARQ-ACK codebooks (if supported), and for dynamically-scheduled PDSCH, down-select from below for the PHY identification for identifying a HARQ-ACK codebook:
· Opt.1: By DCI format
· Opt.2: By RNTI
· Opt.3: By explicit indication in DCI (FFS: new field or reuse existing field)
· Opt.4: By CORESET/search space 
· FFS additional option(s) for Type I HARQ-ACK codebook

FFS: For SPS PDSCH (including SPS release PDCCH)

Working assumption:

Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 

· FFS how the SR priority is known

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, the PHY identification of HARQ-ACK codebook is also used to determine the priority of the HARQ-ACK codebook for collision handling.

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE,
· In case of SPS PDSCH, the following options for identifying a HARQ-ACK codebook (to down-select, combinations are not precluded)

· Opt.1: By SPS PDSCH configurations 

· Opt.2: By the DCI activating the SPS PDSCH 

· Opt.3: By the CORESET where the activating DCI is received
Agreements:

Confirm the following WA with update:
Original working assumption

· Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 
· FFS how the SR priority is known

Updated to:

· Support two-level SR priority (high or low) intended for two different service types known at PHY layer in R16.
· The PHY-layer SR priority is determinined by an explicit indication (as a new RRC parameter) for each SR resource configuration.

Agreements:

· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 

· Note: This does not preclude possibility of extending it in future releases.

· An explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release

· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreements:

2-level PHY priority of DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signaling.

Agreements:

2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Working assumption:

When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0

Agreements:

No PHY priority is defined for PRACH for intra-UE collision handling within a carrier.

· It is per UE implementation for handling the collision.

Agreements:

· P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.

· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday

Agreement:

· The priority of a PUCCH-BFR resource is indicated the same way as a SR resource

Conclusion

· Activation DCI complementing or overwriting the RRC configured priority of Type2 CG PUSCH is not supported in Rel-16

· Reuse R15 CG-UCI-OnPUSCH for both Type 1 and Type 2 CG PUSCH.
Conclusion

Activation DCI complementing or overwriting the RRC configured priority of SPS PDSCH is not supported in Rel-16
4.2. Remaining issues 
4.2.1 PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP (ZTE, vivo, E///, HW, Nokia, CATT, MTK, NEC, Intel, Pana, Samsung, CMCC, Spreadtrum, LGE, OPPO, IDC, ITRI, DCM, QC)
This issue was discussed in RAN1#100bis-e meeting, as summarized in [2]. It is firstly related to the interpretation of the previous agreement and the UE capability in the UE feature list as belows:

	11-4a
	Monitoring a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP


Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional

Regarding the meaning of “optional”, companies held two different understandings:
· Interpretion 1: If a UE does not have the capability, all DCI formats cannot be used to indicate HARQ-ACK/PUSCH priority. 
· Interpretion 2: If a UE does not have the capability, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.
Then based on the different interpretations, the following options were proposed and discussed:
· Option 1:

· If a UE supports dynamic switching of HARQ-ACK/PUSCH priority by a DCI format, 1-bit field in DCI can be configured as the PHY identification of the priority.

· Otherwise, priority is fixed by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2)

· Arguments:
· The original motivation for DCI format 0_2/1_2 is intended for URLLC.
· No need to introduce RRC signaling.
· No reason to associate DCI format 0_1/1_1 with high priority and DCI format 0_2/1_2 with low priority when there is no priority indicator field.
· Option 2: 
· If a UE supports dynamic switching of HARQ-ACK/PUSCH priority by a DCI format, 1-bit field in DCI can be configured as the PHY identification of the priority.

· Otherwise, priority is configured by RRC for each DCI format.

· Arguments:
· PDSCH may be for URLLC and scheduled by DCI 1_2 but the HARQ-ACK need not necessarily have high priority (e.g. when no HARQ retransmissions but feedback is collected for monitoring)
· Possibility to configure also 0_1/1_1 for high priority may be desirable (fallback to low priority is possible through DCI 0_0/1_0)
· DCI size saving is obtained by assigning a fixed priority, without compromising the flexibility of mapping between DCI formats and HARQ-ACK priority
· Option 2a: Priority of DCI format 0_1/1_1 is low priority; priority of DCI format 0_2/1_2 can be configured by RRC to be either low or high.

· Arguments:
· The UE that supports the new DCI format (i.e., 1_2/0_2) may not be able to support high/low priority HARQ-ACK codebook or high/low priority PUSCH at all (new DCI format and intra-UE prioritization are separate features). Therefore, fixing the priority of DCI format 0_2/1_2 to be high as in Option 1 is problematic.  
· There is no real use case to associate DCI format 0_1/1_1 with high priority and DCI format 0_2/1_2 with low priority. Therefore, having a full configurability as in Option 2 is unnecessary. 
· The proposed Option 2.a provides a good compromise between Option 1 and Option 2.

·  Option 3:
· If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2, 1-bit field in DCI can be configured as the PHY identification of the priority.
· Otherwise, priority is fixed to low priority for DCI format 0_1/1_1, and follows indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2
· Arguments:
· This feature is the result of the UE cannot distinguish 1 bit priority indicator field in both DCI format 0_1/1_1 and DCI format 0_2/1_2 simultaneously, that means the UE can distinguish 1 bit priority indicator field in either DCI formats 0_1/1_1 or DCI format 0_2/1_2
· For a UE not capable of supporting dynamic switching of priorities of HARQ-ACK/PUSCH via both of the pairs 0_1/1_1 or 0_2/1_2,it does NOT imply that the UE does not support dynamic indication of priorities at all.
· No reason not to allow DCI formats 0_2/1_2 to be able to schedule both LP and HP traffic. Thus, there is no need to restrict DCI formats 0_2/1_2 to be only able to schedule HP traffic.
· When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, no need to introduce new rule to indicate PHY priority. In addition, if new DCI format is introduced in future release, should we need to define new rule for priority determination?
The discussion status at the end of the RAN1#100bis-e meeting was summarized in [2]. The following alternatives were suggested by the feature lead. According to the Tdocs for RAN1#101-e meeting, the companies’ views are listed below.
If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_1 / 1_1, DCI format 0_2/1_2 or DCI formats 0_1/1_1/0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, down-select between the two:
· Alt-1 (based on Interpretation 1): The UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).
· vivo, E///, HW, NEC, Spreadtrum, LGE, OPPO, ITRI
· Alt-1a (based on Interpretation 1): The UE is expected to assume fixed priority by HARQ process ID
· MTK 
· Alt-1b (based on Interpretation 1): The UE is expected to assume fixed priority
· DCI format 0-1/1-1 is of low priority.
· If the UE is configured with two priorities for HARQ-ACK codebook, then DCI format 1-2 is of high priority; otherwise, DCI format 1-2 is of low priority.
· If the UE is configured with two priorities for PUSCH, then DCI format 0-2 is of high priority; otherwise, DCI format 0-2 is of low priority.
· Pana, DCM
· Alt-1c (based on Interpretation 1): The UE is expected to assume fixed priority
· DCI format 0_1/1_1 is always low priority 

· If two HARQ-ACK priorities are configured, then DCI 1_2 is high priority; otherwise it is of low priority

· For DCI format 0_2, change the value range of the RRC parameter PriorityIndicator-ForDCIFormat0_2 from {enabled} to {dynamic, semi-static}; 

· If this parameter is configured to be semi-static, the DCI format 0_2 is of high priority; if this parameter is not configured, then DCI format 0_2 is of low priority; 

· UE is not expected to be configured with PriorityIndicator-ForDCIFormat0_2 to be dynamic.
· QC

· Alt-2 (based on Interpretation 2): The UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2. 
· ZTE, CATT, Intel, CMCC, IDC
· Alt-2a (based on Interpretation 2): If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2 the UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2. If no priority field is included in a DCI, the associated priority is low.
· Nokia
The proposals with more details are listed below:
MTK proposal:
Proposal 3: In the case where a UE does not have the capability FG11-4a, add to the proposal on the following option: 

· Alt-3 (based on Interpretation 1): The UE is expected to assume fixed priority by HARQ process ID

Proposal 4: For a UE that doesn’t support FG11-4a, the UE doesn’t expected Priority indicator to be configured in both DCI formats (DCI formats 0_1/1_1 and DCI formats 0_2/1_2)

· The UE can be configured with priority indicator in either DCI formats 0_1/1_1 or DCI formats 0_2/1_2

Proposal 5: The UE doesn’t expect to be scheduled with low-priority PUCCH that collides with high-priority PUCCH if the PDCCH for the low-priority PUCCH is not before the PDCCH for the high-priority PUCCH
LGE proposal:
Proposal 1: The working assumption is confirmed with following updates:

When a single PDSCH/PUSCH processing timeline is configured in the carrier, At least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0

DOCOMO proposal:
Proposal 5:

· Support Alt-1a, i.e.,if a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume a fixed priority by DCI format

· DCI format 0_1/1_1 is of low priority

· If the UE is configured with two priorities for HARQ-ACK codebook, then DCI 1_2 is of high priority; otherwise, DCI 1_2 is of low priority

· If the UE is configured with two priorities for PUSCH, then DCI 0_2 is of high priority; otherwise, DCI 0_2 is of low priority

· Adopt following TP in TS 38.213 section 9
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[….]

A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority, where the priority index can be provided by a priority indicator field in a DCI format, if the UE is capable of dynamic switching of PUSCH transmissions of any priority by DCI format 0_1 or 0_2, and of PDSCH receptions with corresponding HARQ-ACK information of any priority by DCI format 1_1 or 1_2. Otherwise, the priority index of a PUSCH transmission scheduled by DCI format 0_1 or a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_1 is 0, the priority index of a PUSCH transmission scheduled by DCI format 0_2 is 1 if the UE is configured with two priorities for HARQ-ACK codebook; otherwise 0, and the priority index of a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_2 is 1 if the UE is configured with two priorities for PUSCH; otherwise 0. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit

-
a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-
a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 

-
a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
[….]


QC proposal:

Proposal 9: If a UE is not capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2 when the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume a fixed priority by DCI format
· DCI format 0_1/1_1 is always low priority 

· If two HARQ-ACK priorities are configured, then DCI 1_2 is high priority; otherwise it is of low priority

· For DCI format 0_2, change the value range of the RRC parameter PriorityIndicator-ForDCIFormat0_2 from {enabled} to {dynamic, semi-static}; 

· If this parameter is configured to be semi-static, the DCI format 0_2 is of high priority; if this parameter is not configured, then DCI format 0_2 is of low priority; 
· UE is not expected to be configured with PriorityIndicator-ForDCIFormat0_2 to be dynamic.
The proposed TP can be found below. In the TP below, the capability [XXXX] is aimed to define the capability that both DCI format 0_1/1_1 and 0_2/1_2 can be used to schedule PDSCH/PUSCH with different priorities. 
	Modified clause (Section 9 of 38.212)


A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, and the UE indicates the capability of [XXXX], a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. Otherwise, if the UE does not indicate the capability of [XXXX], 
· A priority index associated with a PUSCH scheduled by DCI format 0_2 can be provided by PriorityIndicator-ForDCIFormat0_2. If PriorityIndicator-ForDCIFormat0_2 is configured to be semi-static, a PUSCH transmission scheduled by DCI format 0_2 is of priority index 1. If by PriorityIndicator-ForDCIFormat0_2 is not configured, then a PUSCH transmission scheduled by DCI format 0_2 is of priority index 0. UE is not expected to be configured with PriorityIndicator-ForDCIFormat0_2 equal to dynamic. 
· If two HARQ-ACK codebooks are configured, then a PUCCH scheduled by DCI format 1_2 is of priority index 1; otherwise, a PUCCH scheduled by DCI format 1_2 is of priority index 0. 
If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit

-
a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH

-
a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-
a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format
	End


4.2.2 Default priority if priority field in DCI is not configured (HW, CATT, Intel, Pana, Samsung, CMCC, Spreadtrum)
In RAN1#100bis-e meeting, the following options were discussed.

When two HARQ-ACK codebooks are configured,
        Option 1:
· If DCI format 0_1 does not include a priority indicator field, DCI format 0_1 triggers transmissions of priority 0

· If DCI format 1_1 does not include a priority indicator field, DCI format 1_1 triggers receptions of priority 0

·  If DCI format 0_2 does not include a priority indicator field

· if the UE is not configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 0

· if the UE is configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 1

·  If DCI format 1_2 does not include a priority indicator field

· if the UE is not configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 0

· if the UE is configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 1

· Samsung (DCI format 1_0 is associated with the lower priority HARQ-ACK codebook), HW, Pana
· Arguments:
· DCI format 0_2/1_2 can correspond to priority 0 if only DCI format0_2/1_2 is configured, the possible use case e.g. if only one HARQ-ACK codebook is configured, then with option 1 it is still possible to only configure DCI format 0_2/1_2 for the scheduling, while option 2 may not be possible since under option 2 it can only correspond to priority 1. Note that here we assume if only one HARQ-ACK codebook is configured, priority index 0 should be used. 

       Option 2:
· If DCI format 0_1/1_1 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_1/1_1 is low

· If DCI format 0_2/1_2 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_2/1_2 is high.

· CATT, Spreadtrum, OPPO (The priority of DCI format 0_0/1_0 is low)
        Option 3:
· If priority field in a DCI format is not configured, the corresponding transmissions or receptions are of low priority.

· Intel, CMCC
· Arguments:
· If new DCI format is introduced in future release, then we may need to discuss the priority of different DCI formats considering different combinations of DCI formats, which is not preferred.
4.2.3 Priority of A-SRS triggered by other DCI formats (ZTE, vivo, E///, Nokia, CATT, MTK, Intel, Pana, Samsung, LGE, IDC, DCM)
RAN1 made the following agreement regarding the priority of SRS:

Agreement:
P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.
· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday
The two options were discussed in RAN1#100-e meeting, and also proposed by companies for this meeting. 
· Option 1: Priority of A-SRS should follow the priority indicator carried in the DCI that triggers the A-SRS.
· E///, Samsung, DCM, IDC
· Arguments: 
· The DCI scheduling high-priority traffic is typically sent later than the scheduling for the conflicting transmission. The option provides more flexibility if network wants to obtain the channel status with the cost of HARQ-ACK for eMBB DL or eMBB PUSCH. If a gNB wants to trigger a A-SRS with low priority, it can always trigger it with a DCI indicating low priority.

· As NR is primarily on TDD bands, an A-SRS can be viewed as providing aperiodic CSI. For a DCI format triggering A-CSI with priority 1, A-CSI is prioritized (through the PUSCH) over PUSCH/PUCCH with priority 0.

· No reason for gNB to trigger A-SRS if it is to be dropped. The gNB could wait until a low-priority PUSCH or PDSCH is scheduled. If SRS is regarded as low priority it is not clear the need and urgency to trigger a low-priority A-SRS when high-priority PUSCH or PDSCH is scheduled for transmission, especially considering that low-priority data likely account for the vast majority of data.
· The only case in Rel-15 where transmissions of same signals/channels have different priorities is NR-DC where the UE prioritizes power allocation for transmissions on the MCG (this also holds in Rel-16) and SRS on MCG has higher priority for power allocation than PUCCH/PUSCH on SCG.
· Simpler/consistent specifications by not making exceptions to priority indication. For NR to specify an abnormality of a DCI format indicating a high priority and triggering two transmissions where the first transmission is with high priority and the second transmission is with low priority. The corresponding specification impact is minimum where the Rel-15 and Rel-16 rules can be used as follows:

· In case an SRS transmission overlaps with other UL transmission of the same or higher priority, Rel-15 rules can be applied for overlapping resolution. 

· In case an SRS transmission overlaps with other UL transmission of lower priority, Rel-16 dropping rules for collision resolutions between transmissions with different priorities, can be used for overlapping resolution.

· Option 2: For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.
· ZTE, vivo, CATT, LGE, Pana, Nokia, Intel, MTK
· Arguments: 
· Unreasonable to associate the priority of A-SRS with that of PUSCH. The high priority of A-SRS is not indicated by a separate bit-field, but coupled with the priority of a PUCCH carrying HARQ-ACK or a PUSCH. This is a signaling constraint, and not something that a well-designed scheduler can avoid. The A-SRS will be high priority whenever the scheduled PUSCH or PUCCH is of high priority. The down-side of this is that the SRS will not be cancelable anymore, and thus, blocking potential high priority traffic. 
· Supporting prioritization of A-SRS in intra-UE collisions (Option 1) cannot make a positive difference in system capacity: it could only enhance efficiency for the first (few) URLLC transmissions, and only if ae low-level transmission needs to be dropped.

· Prioritizing A-SRS (Option 1) and coupling PUSCH/PDSCH priority to A-SRS, could potentially constrain the later scheduling of high-priority transmissions.
· The use case to support “prioritized SRS transmissions”, over-writing another UL transmission, is questionable. In such a case involving a second grant having to over-write another UL transmission, if the gNB also wants an SRS associated with the latter grant to be protected, for most cases, such SRS can be scheduled not to overlap with an existing UL transmissions. It is a corner case in which the gNB can rely and benefit on a quick A-SRS reception in terms of improved link adaptation for a UE that is in a link condition requiring rather long transmissions (e.g., order of slots, etc.).
· Dropping the conflicting eMBB uplink transmission diminishes the expected benefits of prioritizing A-SRS.
· RAN1 didn’t introduce a link between the PDSCH and its HARQ feedback. Why to link the priorities of HARQ feedback and SRS?
Ericsson proposal:

· A-SRS follow the priority indicated in the triggering DCI. 

· When A-SRS overlaps with other UL transmissions with the same priority or higher priority than A-SRS, Rel-15 procedures are applied for overlap resolution.

· When A-SRS overlaps with other UL transmissions with lower priority than A-SRS, A-SRS transmission is prioritized for transmission. 

MTK proposal:

Observation 4: Supporting prioritization of A-SRS in intra-UE collisions (Option 1) cannot make a positive difference in system capacity: it could only enhance efficiency for the first (few) URLLC transmissions, and only if a low-level transmission needs to be dropped.

Observation 5: Prioritizing A-SRS (Option 1) and coupling PUSCH/PDSCH priority to A-SRS, could potentially constrain the later scheduling of high-priority transmissions.    

Observation 6:  For A-SRS triggered by DL/UL scheduling DCI, the standard readily supports Option 2: A-SRS is always treated as low priority for resolving collision between UL transmissions.
Proposal 2: To match the RAN1#99b agreement on applying the Rel-15 handling rules in the case of identical priority levels, exclude the case of identical priority levels in the following paragraph of TS38.214:

“If a UE is configured with [intraUEPrioritization] and a PUSCH transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).”

Intel proposal:

Proposal 4: For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.

Proposal 5: Capture the below text proposal regarding SRS transmission handling and update section 6.2.1 in TS 38.214.

-------------------------------------------- Text proposal starts for TS 38.214, Section 6.2.1 -----------------------------

When PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 

If a UE reports the capability of intra-UE prioritization and a PUSCH or a PUCCH transmission with a priority index 1 would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
-------------------------------------------- Text proposal ends for TS 38.214, Section 6.2.1 ------------------------------

4.2.4 Priority for CG and SPS corresponding to a DCI format (CATT)
Agreements:

2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats

Agreements:

· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 
· Note: This does not preclude possibility of extending it in future releases.
· An explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release

· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats

CATT proposal:

Proposal 7: The priority indication in the activation DCI is not expected to be different from the priority configured for the SPS PDSCH configuration of the configured grant configuration to be activated.
4.3. Corrections and clarfications
4.3.1 Correction related to [intraUEPrioritization] (Nokia, CATT)
In TS 38.214, we have included the following text for SRS handling to accommodate Rel-16 behavior:

	If a UE is not configured with [intraUEPrioritization] and PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 

If a UE is configured with [intraUEPrioritization] and a PUSCH transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).


There has been very little discussion on this. The current text requires the introduction of a new RRC parameter [intraUEPrioritization], which has not been included in the RRC parameter list yet. If we keep the text, we will need to add a new RRC parameter. Alternatively, we can define the behavior based on the UE capability instead of RRC configuration, thus avoiding the need for a new RRC parameter. We propose to use UE capability so that the RRC parameter can be saved. 
Nokia proposal:

Proposal 3.11: Since a corresponding RRC parameter intraUEPrioritization has not been introduced, adopt the following TP to TS 38.214 Sec. 6.2.1 so that Rel-16 SRS vs PUSCH collision handling is based on UE capability instead of the RRC configuration:

	TP to TS 38.214, Section 6.2.1

6.2.1 UE sounding procedure 

<Unchanged text is omitted>
If a UE does not report the capability of [intraUEPrioritization] is not configured with [intraUEPrioritization] and PUSCH and SRS configured by SRS-Resource are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.  

If a UE reports the capability of [intraUEPrioritization] is configured with [intraUEPrioritization] and a PUSCH transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).

<Unchanged text is omitted>


CATT proposal:

Proposal 6: Different UE sounding behaviors for collision handling between SR and PUSCH are based on UE capability.
A text proposal is provided below for SRS in 38.214 section 6.2.1
---------------------------------------------------- Start of text proposal ------------------------------------------------------
6.2.1
UE sounding procedure

*** Unchanged text is omitted ***

If a UE does not report the capability of [UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer] and PUSCH and SRS configured by SRS-Resource are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 
If a UE reports the capability of [UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer] and a PUSCH transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
----------------------------------------------------- End of text proposal ------------------------------------------------------
4.3.2 Prioritization of power allocation to transmissions with higher priority index (Samsung, IDC)
Samsung proposal:

Proposal 1: Introduce an RRC parameter priority-P0-PUCCH to adjust p0-PUCCH for PUCCH transmission with HARQ-ACK/SR having priority 1.

Proposal 2: Capture prioritization of power allocation to transmissions with higher priority index as follows. 

	7.5
Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: image284.wmf]i
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 as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: image289.wmf])
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 for that frequency range in every symbol of transmission occasion [image: image290.wmf]i

. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: image291.wmf]i

, the UE does not include power for transmissions starting after the symbol of transmission occasion [image: image292.wmf]i

. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-
PRACH transmission on the PCell

-
Transmissions with higher priority index 

-
PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-
PUCCH transmission with CSI or PUSCH transmission with CSI

-
PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell

-
SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
*** Unchanged text is omitted ***


IDC proposal:

Proposal 4: If the total UE transmit power on serving cells in a frequency range would exceed Pcmax, the UE allocates power to high-priority PUCCH or PUSCH transmissions before low-priority PUCCH or PUSCH transmissions.
5. Intra-UE collision handling

5.1. Agreements in previous meetings

Agreements:

· Rules for the two HARQ-ACK codebooks for supporting different service types should be specified in R16 if the two HARQ-ACK codebooks are due to trranmit in resources overlapping in time
· FFS details, e.g., multiplexing and/or prioritizing or parallel tx

Agreements:

Reuse the R15 mechanism for the following scenarios:

· A URLLC SR collides with a URLLC HARQ-ACK (no other UL signals/channels), except for (to conclude the FFSs by RAN1#98b)

· FFS if the case in which SR with PF0 vs HARQ-ACK with PF1 needs to be considered.

· FFS SR with HARQ-ACK in PF 2, 3, 4

· URLLC HARQ-ACK collides with URLLC PUSCH (no other UL signals/channels) when the corresponding timelines are met

· To conclude by RAN1#98b for the error cases per R15 (especially for the cases when the timeline is not met)

Agreements:

In case URLLC (i.e., high priority) HARQ-ACK collides with eMBB (i.e., low priority) SR, down-select from options below (to conclude RAN1#98b):

· Option 1: Drop eMBB SR

· Option 2: Multiplex URLLC HARQ-ACK and eMBB SR if the multiplexing rule is met. Otherwise, drop eMBB SR. 

· FFS the details of the rule, e.g.
· Timeline

· Latency 

· Reliability
· PUCCH formats
In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) SR, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK 

· Option 2: Multiplex eMBB HARQ-ACK and URLLC SR if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK

· FFS the details of the rule, e.g.
· Timeline

· Latency 

· Reliability
· PUCCH formats, e.g. SR on PF0 collides with HARQ-ACK on PF1/3/4
· FFS: Resending HARQ-ACK or not after dropping.
In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) HARQ-ACK, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK. 

· Option 2: Multiplex eMBB HARQ-ACK and URLLC HARQ-ACK if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK

· FFS the details of the rule, e.g.
· Timeline

· Latency 

· Reliability
· Pre-defined rules or configurable rules or dynamically-indicated multiplexing
· FFS: Resending HARQ-ACK or not after dropping.

FFS details in case of a channel/signal being dropped in handling of collision of UL channels/signals

High proriorty vs. low priority HARQ-ACK is made known at the PHY layer (note: for SR, it’s agreed earlier)

Agreements:

For handling intra-UE collision in R16, 

· P/SP-CSI on PUCCH is treated with low priority.
· The priority of a SP-CSI on PUSCH depends on the 2-level PHY priority of the PUSCH conveying the SP-CSI. 

· The priority of a A-CSI depends on the 2-level PHY priority of the PUSCH (w/ or w/o UL-SCH) conveying the A-CSI. 

Agreements:

For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).

· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.

· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
· FFS details of dropping behaviours.

· FFS details of processing timeline issues, e.g.

· How to handle the case where the timeline condition is not satisfied.

· Necessity of a new timeline.

Agreements:

· For handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel-15 mechanism. 
Working assumption:

· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 
· Can be revisited especially if there is update from RAN2

Agreement

To resolve collision between UL transmissions, a UE performs the following: 

· Step 1: Resolve collision between UL transmissions with same priority. 

· Step 2: Resolve collision between UL transmissions with different priorities.

Agreement

When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where

· Tproc,2 is correponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission

Agreement

When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols

5.2. Remaining issues 

5.2.1 Potential enhancements for some collision cases (HW, Nokia, Intel)

Huawei proposal:

For Scenario-01 (URLLC SR vs URLLC HARQ-ACK), multiplex HARQ-ACK and SR on one PUCCH resource as in R15, except for the following two cases in which the SR should be prioritized and the HARQ-ACK should be dropped.

· a positive SR of PF0 collides with a HARQ-ACK of PF1

· the timeline is not satisfied.

For Scenario-05 (URLLC HARQ-ACK vs URLLC PUSCH), if the timeline is satisfied, reuse the R15 rule to implement UCI piggyback on PUSCH, otherwise prioritize the later scheduled UCI/data channel and drop the earlier scheduled channel.

Nokia proposal:
Proposal 3.13: Adopt the following TP to TS 38.213 Sec. 9 to clarify that high priority PUSCH without UL-SCH is transmitted in case colliding with low-priority SR:

	TP to TS 38.213, Section 9

9 UE procedure for reporting control information 

<Unchanged text is omitted>
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH, except when the PUSCH without UL-SCH is of a larger priority index than the positive SR. 
<Unchanged text is omitted>


Intel proposal:

Proposal 6: Capture the below text proposal regarding collision handling of HARQ-ACK and PUSCH of high priority and update section 9.2.5 in TS 38.213.

-------------------------------------------- Text proposal starts for TS 38.213, Section 9.2.5 -----------------------------

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in Clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol [image: image293.wmf]0
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 of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
                                                                    ***** omitted text *****

A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions, except when PUCCH contains HARQ-ACK information and PUSCH is scheduled by either DCI format 0_1 or 0_2 where both HARQ-ACK information and PUSCH is of priority index 1. If a PUCCH containing HARQ-ACK information and a PUSCH that are in response to DCI format detection overlap, and if timing conditions above are not satisfied, and  both HARQ-ACK information and PUSCH are of priority index 1, where PDCCHs scheduling the PUCCH and PUSCH end in symbols i and j, respectively, a UE determines to transmit 
· PUCCH containing HARQ-ACK information if symbol i is after symbol j and UE does not transmit the PUSCH
· PUSCH if symbol i is before symbol j and UE does not transmit the PUCCH carrying HARQ-ACK information.
-------------------------------------------- Text proposal ends for TS 38.213, Section 9.2.5 ------------------------------

Proposal 7: Capture the below text proposal regarding collision handling of A-CSI in a PUSCH of high priority and SR information and update section 9 in TS 38.213.

-------------------------------------------- Text proposal starts for TS 38.213, Section 9 ---------------------------------

If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH, except when the PUSCH is of larger priority index and scheduled by a DCI format 0_1 or 0_2 with non-zero “CSI request”. If a PUSCH scheduled by a DCI format 0_1 or 0_2 with "UL-SCH indicator" set to "0" ,  a non-zero "CSI request", and priority indicator field set to “1” and the PUSCH overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the SR information.
-------------------------------------------- Text proposal ends for TS 38.213, Section 9 -----------------------------------

Samsung proposal:
Observation 4: Rel-15 remains applicable for treating overlapping of PUCCH using PF0 with positive SR and PUCCH using PF1 with HARQ-ACK – there is no additional RAN1 specification impact.
5.2.2 Cancellation timeline (excluding CG-PUSCH related collision) (ZTE, vivo, E///, HW, Nokia, CATT, MTK, NEC, Intel, Xiaomi, Spreadtrum, LGE, OPPO, Apple, DCM, QC)
This issue was discussed in RAN1#100bis-e meeting, as summarized in [3]. The following questions were touched. The companies’ views in the Tdocs for RAN1#101 are listed below.
Question 0: Clarification to RAN1#99 agreement and potential improvement to it
Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where

· Tproc,2 is correponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission

For the above agreement, three interpretations were considered in the meeting:

· Interpretion 1: Tproc,2+d1 is the latest time for cancellation --> the UE could cancel before Tproc,2+d1, but the UE is not allowed to cancel after Tproc,2+d1.
· QC, LGE, Nokia
· Interpretion 2: Tproc,2+d1 is the exact point/time for cancellation --> the UE is not allowed to cancel before or after Tproc,2+d1. 
· Xiaomi
· Interpretion 2a: Tproc,2+d1 is the earliest time for cancellation --> the UE could cancel at or after Tproc,2+d1 and before the first symbol of high priority transmission, but the UE is not allowed to cancel before Tproc,2+d1.
· ZTE
· Arguments:
· Literally, the above agreement expects the cancellation time of low priority UL transmission as a certain point/time, which is in line with Interpretation 2. However, some companies worry that Interpretation 2 is too strict to implement for some UEs.
· Interpretation 1 and Interpretation 3 are supported by many companies, but Interpretation 1 and Interpretation 3 are not conducive to the efficiency of resource utilization as the cancellation time could be before Tproc,2+d1.
· Interpretation 2a inherits the original purpose of previous agreement and achieve a compromise between implementation feasibility and resource efficiency while does not affect high priority UL transmission.
Comparison of Interpretation 1 and Interpretation 2a

	
	Whether the cancellation timeline is a specific time point
	Waste of transmission resources
	Valid symbols of low priority assumed in gNB
	The probability of successful decoding of the low priority transmission 

	Interpretation 1
	No
	Serious（gap1+gap2 in Figure 3）
	All invalid
	Definitely Not

	Interpretation 2a
	No
	Slight（gap1 in Figure 3, generally 0~2 symbols）
	Valid from the first symbol to Tproc,2+d1
	Yes, high probability if less symbols are canceled


· Interpretation 3: The UE is not required to cancel earlier than Tproc,2+d1 --> the UE is allowed to cancel before or after Tproc,2+d1 (certainly, the UE has to cancel no later than the start of the high priority UL transmission). 
· Apple
· Arguments:
· The cancellation timeline should be satisfied by gNB scheduling regardless of which interpretation we take. Under this assumption, the debating point between the 3 interpretations is whether the UE can cancel any time prior to Tproc,2+d1, or needs to cancel exactly at Tproc,2+d1, or can cancel any time prior to the start of high priority transmission.
· Interpretation 2 is unnecessarily restrictive for UE implementation
· Both interpretation 1 and 3 provide some flexibility for the UE implementation in terms of exactly when to cancel the low priority transmission (which may depend on the implementation architecture), while interpretation 3 provides the most flexibility.
Question 1: Should the principle of the agreement be revisited?

Q1a: About low-priority cancellation timeline:
· Option 1: Not necessary to explicitly define d1 in the specs.  
· Nokia, CATT, Xiaomi, DCM
· Arguments:
· If the original agreement is still kept, there may be the case that low priority UL channels is cancelled too late and conflicts with high channel even with d1=d2.
· In Rel-15, there is also cancellation timeline without d1.
· Option 2: Define d1 as agreed in previous meeting.
· ZTE, Intel, Spreadtrum, Apple, QC, HW, LGE, OPPO
· Arguments:
· If d1=0, it becomes option 1 anyway.

Detailed proposals are listed below:

vivo proposal:

Proposal 7: When a high-priority UL transmission overlaps with a low-priority UL transmission, if the high-priority UL transmission has no corresponding DCI, there is no cancellation timeline requirement.

· It is up to UE to fully or partially cancel the low priority transmission at latest starting at the first symbol of the high priority UL transmission.

Ericsson proposal:
Proposal 3 Revise the previous agreement as the following to address the intended behavior:

Agreement:
When a high-priority UL transmission scheduled by PDDCH overlaps with a low-priority UL transmission in a slot,

· The UE is expected to cancel the low priority UL transmission at least starting from the first symbol that its transmission would overlap with the high-priority UL transmission if the PDCCH scheduling the high-priority transmission ends at least Tproc,2+d1 before the start of the high-priority UL transmissions, where    
1. The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
a. Tproc,2is correponding to UE processing time capability for the carrier.
b. Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
c. Note: d_2,1=0 is for cancellation
1. The minimum processing time of the high priority channel is extended by d2 symbols
2. Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
Proposal 4 For canceling timeline, d_2,2 = 0 is used in Tproc,2
Proposal 5 For extra processing times, UE reports a capability where d2 ≥ d1.

HW proposal:
Observation 1: For interpretation 1, the latest time for cancellation should be the later one between the first symbol of LP UL transmission and Tproc,2+d1 after the end of PDCCH scheduling the high-priority transmission.

Observation 2: For interpretation 2, the exact point/time for cancellation should be the later one between the start of LP UL transmission and Tproc,2+d1 after the end of PDCCH scheduling the high-priority transmission.

Proposal 13: When a high priority UL transmission overlaps with a low priority UL transmission and the first symbol of HP UL transmission is no earlier than Tproc,2+d1 after the PDCCH scheduling HP UL transmission, the latest time for cancel LP UL transmission is down selected among

· Option 1: the later one between the first symbol of LP UL transmission and Tproc,2+d1 after the end of PDCCH scheduling the high-priority transmission.

· Option 2: the first symbol of LP UL transmission that would overlap with HP UL transmission

Nokia proposal:
Proposal 3.1: In case a high priority UL transmission overlaps with a low priority UL transmission, the UE is expected to cancel the low priority UL transmission no later than the start of the high priority UL transmission, where an UL transmission could correspond to a PUCCH/PUSCH.
Proposal 3.4: For the scenario of high-priority DG PUSCH vs. low-priority PUCCH (i.e. HARQ-ACK, SR, CSI):

· If the time from the last symbol of the PDCCH scheduling the PUSCH to the first symbol of the low-priority PUCCH resource is shorter than Tproc,2, the UE is not expected to be scheduled with the start of the high-priority PUSCH to be earlier than Tproc,2 +d2 after the end of the last symbol of the PDCCH carrying the DCI scheduling the high priority DG PUSCH.

· If the time from the last symbol of the PDCCH scheduling the high priority DG PUSCH to the first symbol of the low-priority PUCCH resource is greater than or equal to Tproc,2, there is no need for a timeline extension.

Proposal 3.6: For the scenario of high-priority SR vs. low-priority DG/CG PUSCH or HARQ-ACK or CSI, it is up to UE implementation to make sure that the low-priority transmission can be cancelled before the start of the high-priority SR transmission.

Proposal 3.7: For the scenario of high-priority HARQ-ACK vs. low-priority DG/CG PUSCH or SR or CSI, there is no need for a timeline extension.

Observation 3.1: For CG/DG PUSCH collision, the scheduling restriction ‘The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols’ is either not applicable (HP CG canceling LP DG PUSCH) or needs to be considered as an additional Rel-16 restriction which was not required in Rel-15 (i.e. DG PUSCH canceling CG PUSCH). It is not clear which cases this scheduling restriction is intended for.

Proposal 3.8: Revert the following agreement from RAN1#99:

	Agreement

When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols


Proposal 3.9: Adopt the following text proposal for the intra-UE multiplexing/prioritization to TS 38.213, Section 9 with the changes marked in red:

	TP to TS 38.213, Section 9

9
UE procedure for reporting control information

<Unchanged text is omitted>

A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit

-
a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH, or cancel the PUSCH or the second PUCCH transmission at latest before the starting symbol of the first PUCCH transmission.

-
a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH, or cancel the PUCCH transmission at latest before the starting symbol of the PUSCH transmission.

· If the PUSCH is scheduled by a DCI and the time from the end of the last symbol of the PDCCH with the DCI scheduling the PUSCH to the start of the first symbol of the PUCCH is shorter than Tproc,2,  the UE is not expected to be scheduled with the PUSCH starting earlier than Tproc,2 +d2  after the end of the last symbol of the PDCCH carrying the DCI, where Tproc,2 is given in [6, TS 38.214] for the corresponding PUSCH timing capability and d2 is determined by the reported UE capability [XXXXX].
-
a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, where at least one of the two PUSCHs is not scheduled by a DCI format, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format or cancel the second PUSCH transmission at latest before the starting symbol of the first PUSCH transmission.

· If the first PUSCH is scheduled by a DCI format and the time from the end of the last symbol of the PDCCH with the DCI scheduling the first PUSCH to the start of the first symbol of the second PUSCH is shorter than Tproc,2,  the UE is not expected to be scheduled with the first PUSCH starting earlier than Tproc,2 +d2  after the end of the last symbol of the PDCCH carrying the DCI, where Tproc,2 is given in [6, TS 38.214] for the corresponding PUSCH timing capability and d2 is determined by the reported UE capability [XXXXX].
In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.

In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.

<Unchanged text is omitted>


Proposal 3.10: Adopt the following text proposal for the intra-UE multiplexing/prioritization to TS 38.214, Section 6.1 with the changes marked in red:

	TP to TS 38.214, Section 6.1

6.1
UE procedure for transmitting the physical uplink shared channel

<Unchanged text is omitted>

If a UE receives an ACK for a given HARQ process in CG-DFI in a PDCCH ending in symbol i to terminate a transport block repetition in a PUSCH transmission on a given serving cell with the same HARQ process after symbol i, the UE is expected to terminate the repetition of the transport block in a PUSCH transmission starting from a symbol j if the gap between the end of PDCCH of symbol i and the start of the PUSCH transmission in symbol j is equal to or more than N2 symbols. The value N2 in symbols is determined according to the UE processing capability defined in Clause 6.4, and N2 and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH and the subcarrier spacing of the PDCCH indicating CG-DFI.

 [If [a UE reports the capability of intra-UE prioritization], and if a PUSCH corresponding to a configured grant and a PUSCH scheduled by a PDCCH on a serving cell are partially or fully overlapping in time,

-
If the PUSCH corresponding to the configured grant has priority in configuredGrantConfig set to 1 (i.e., high priority), and the PUSCH scheduled by the PDCCH is indicated as low priority by having the [priority indicator] field in the scheduling DCI set to 0 or by not having the [priority indicator] field present in the scheduling DCI, the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the PUSCH transmission scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.

-
Otherwise, the UE shall cancel the PUSCH transmission corresponding to the configured grant at latest starting M symbols after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, and transmit the PUSCH scheduled by the PDCCH, where

-
M = Tproc,2 +d1, where Tproc,2 is given by clause 6.4 for the corresponding PUSCH timing capability assuming d2,1 = 0 and d1 is determined by the reported UE capability [XXXXX],
-
In this case, the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than N symbols after the end of the last symbol of the PDCCH, where
-
N = Tproc,2 + d2, where Tproc,2 is the PUSCH preparation time of the PUSCH scheduled by the PDCCH using the associated PUSCH timing capability according to clause 6.4 and d2 is determined by the reported UE capability [YYYYY].
-
In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.

-
The UE is not expected to be scheduled for another PUSCH by a PDCCH where this PUSCH starts no earlier than the end of the prioritized transmitted PUSCH and before the end of the time domain allocation of the cancelled PUSCH.]

A UE is not expected to be scheduled by a PDCCH ending in symbol [image: image295.png]


 to transmit a PUSCH on a given serving cell for a given HARQ process, if there is a transmission occasion where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321] with the same HARQ process on the same serving cell starting in a symbol [image: image297.png]


 after symbol [image: image299.png]


, and if the gap between the end of PDCCH and the beginning of symbol [image: image301.png]


 is less than [image: image303.png]


 symbols. The value [image: image305.png]


 in symbols is determined according to the UE processing capability defined in Clause 6.4, and [image: image307.png]


and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
<Unchanged text is omitted>


CATT proposal:
Proposal 1: Additional d2 should be added in the processing time of high priority channel only if the time from the end of the last symbol of the PDCCH associated with the high priority channel to the start of the first symbol of the low priority channel is less than T_proc,2.

· T_proc,2 is the cancellation time needed for the low priority channel, it corresponds to UE processing time capability for the carrier of low priority channel, where u is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH and the low-priority UL transmission and d_2,1=1 is assumed for cancellation

· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability

· FFS whether value of d2 is SCS dependent
Proposal 2: When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot,
· the scheduling timeline of the high priority channel should guarantee that the low priority channel can be cancelled before the start of high priority channel,
· If the high priority channel does not have a corresponding DCI, the timeline is up to UE implementation.
MTK proposals:

Observation 1: The goal of the agreement on the UE timelines for cancellation of a deprioritized transmission is to specify for the gNB the earliest point in time when a conflicting URLLC transmission may start.
Observation 2: Since the low-priority and the high-priority transmissions may be scheduled on different CC’s with different SCS and UE capability, the cancellation timeline is necessary and cannot be omitted.

Observation 3: Interpretation of the UE timeline as an exact actual point in time for starting the cancellation is counter-intuitive and puts unnecessary and impossible constraints on the UE implementation.

· Requiring that the UE does not cancel a transmission before the end of the cancellation timeline does not provide real flexibility, as nothing guarantees that this end point does not coincide with the start of the prioritized high-priority transmission.  

Proposal 1: The UE is allowed to start cancellation of a deprioritized transmission any time up to the first colliding symbol of the high priority channel.

NEC proposal:
Proposal 1: A UE does not cancel an LP transmission before Tproc,2+d1. The UE can cancel the LP transmission at or after Tproc,2+d. However, the UE must cancel no later than the start of the HP UL transmission.

Intel proposal:

Proposal 8: When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot,

· The UE does not expect to be scheduled with a high-priority UL transmission that starts before the earliest symbol in which the low-priority UL transmission may be canceled.

Xiaomi proposal:
Clarification 1: The RAN1 #99 agreement about cancelling timing should be interpreted as Tproc,2+d1 is the exact point/time for cancellation. That is the UE is not allowed to cancel before or after Tproc,2+d1.
Observation 1: The RAN1 #99 agreement about cancelling timing would lead conflicting issue which cannot be resolved by defining the minimum processing time of the high priority PUSCH is extended by max{d1, d2}.

Proposal 1: A straightforward solution is to cancel the low priority channel before the transmission of the overlapped high priority channel if the high priority channel is scheduled by a DCI.

LGE proposal:
Proposal 8:

· When a high-priority configured UL transmission overlaps with a low-priority UL transmission in a slot, it is up to UE implementation to make sure that the low priority UL transmission is cancelled no later than the start of the high priority UL transmission. 
· This covers at least  
· the collision between high priority SR PUCCH and any low priority channels, 
· the collision between high priority CG PUSCH and low priority PUCCH.
· the collision between high priority PUCCH carrying only HARQ-ACK corresponding to PDSCH without corresponding PDCCH and any low priority channels
· FFS: A UE is not expected to be scheduled with a PUCCH or PUSCH with low priority overlapping with a high priority PUCCH carrying only HARQ-ACK for PDSCH without corresponding PDCCH

Proposal 9: If a UE has a transmission with priority 0 and a transmission with priority 1 that would overlap in time, the UE expects that the first symbol of the transmission with priority 1 is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the transmission with priority 1, and the UE cancels the transmission with priority 0, prior to the first symbol of the transmission of priority 1. 

· If there are multiple transmissions with priority 1, the PDCCH is the earliest one among PDCCHs scheduling high priority UL transmissions.

Proposal 10: A UE can report d1 separately for collision of UL transmissions with different priorities between on the same carrier and on different carriers. 

OPPO proposal:
Proposal 4: When a high-priority UL channel overlaps with a low-priority UL channel, the UE does not expect to receive a scheduling of a high priority channel starting earlier than Tproc,2 +d1 symbols after the end of the PDCCH.

Qualcomm proposal:
Proposal #1:  Update the agreement on cancellation timeline for intra-UE prioritization as follows:

When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected the gap between the end of CORESET in which the high priority grant is detected an the starting symbol of the high priority channel to be smaller than Tproc,2 +d1, where

· Tproc,2 is corresponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· The UE is expected to cancel the overlapping low priority channel at the first overlapping symbol at the latest. 
	Modified clause (Section 5.3 of TS 38.214)


If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after [image: image309.png]Morocs = (Ny +dyy +d;) (2048 + 144) - k274 T,



 after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-
N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-
If the PDSCH DM-RS position [image: image311.png]


 for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is [image: image313.png]12



 then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-
If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].

-
For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0.

· If the UE reports the capability of [intra-UE prioritization], and if the PUCCH of a larger priority index is overlapping with PUCCH/PUSCH of a smaller priority index, [image: image315.png]


 is determined by the reported UE capability [XXXXX].
	End


	Modified clause (Section 6.4 of TS 38.214)


If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting [image: image317.png]Tyrocz = max((N; +dyy +d;)(2048 + 144) - x27% - T, d, ;)



after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
-
N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].
-
If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-
If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-
If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
· If the UE reports the capability of [intra-UE prioritization], and if the PUSCH of a larger priority index is overlapping with a PUCCH of a smaller priority index, [image: image319.png]


 is determined by the reported UE capability [XXXXX].
-
For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PUSCH-ServingCellConfig is configured for the cell and set to enable,
-
If the PUSCH indicated by the DCI is overlapping with one or more PUCCH channels, then the transport block is multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.
	End


Q1b: About high-priority PUSCH processing timeline:
In RAN1#100bis-e meeting the following proposal was discussed. But most of companies thought it was not necessary.

Proposal: The minimum processing time of the high priority PUSCH is extended by max{d1, d2} symbols
The companies’ views for RAN1#101-e meeting are listed below.
vivo proposal:

Proposal 6: When a low-priority CG-PUSCH transmission overlaps with a high-priority PUSCH transmission scheduled by a PDCCH in a slot, the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than max(Tproc,2 +d1, Tproc,2 +d2) symbols after the end of the last symbol of the PDCCH.
Question 2: SCS configuration for Tproc,2 definition
Proposal 1 (proposal discussed in RAN1#100bis-e):
Tproc,2=N2.2048+144.κ2-μ.Tc,  and μ corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the PUCCHs and the PUSCHs.
· The PDCCH is the one associated with the high priority channel which cancels the low priority channel.
· The PUCCH and PUSCH are the low priority channel to be cancelled.
· Spreadtrum, OPPO
Proposal 2 (provided by QC for this meeting): 
The SCS for Tproc,2 calculation is determined as the smallest SCS configuration of the PDCCH providing the DCI for the low priority channels, the SCS configuration for the PDCCH providing the DCI for the high priority channel, the SCS of the low priority channels to be cancelled and the SCS of the high priority channel. 

· For any low priority configured channel (i.e., transmitted without a DCI), only the SCS of the low priority channel itself is accounted for.

If a high-priority channel is scheduled by a DCI and if it overlaps with low priority channels, the value of N2 for Tproc,2 calculation is determined as follows:

· If the overlapping group consists of a high priority PUCCH carrying HARQ-ACK and low priority PUCCHs and/or PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the high priority DCI format and for all serving cells corresponding to the low priority HARQ-ACK information transmission in the overlapping group and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for all serving cells with corresponding low priority PUSCHs in the overlapping group, [image: image321.png]


 is 5 for [image: image323.png]
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· If the overlapping group consists of a high priority PUSCH and low priority PUCCHs and/or PUSCHs and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cell with the high priority DCI format and for all serving cells with corresponding low priority PUSCHs in the overlapping group and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells corresponding to the low priority HARQ-ACK information transmission in the overlapping group, [image: image339.png]
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Proposal 3 (provided by Apple for this meeting): 
When a dynamically scheduled high priority transmission cancels low priority transmission(s) on one or more CCs, Tproc,2 + d1 is calculated based on the smallest SCS among the SCS of the DL CC that schedules the high priority transmission, and the SCSs of the UL CC(s) with the cancelled low priority transmission(s). 
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Figure 3: Intra-UE cross-carrier cancellation scenarios
Spreadtrum proposal:

Proposal 4. If all LP PUCCH/PUSCH serving cell enables processing capability 2, PDSCH/PUSCH processing capability 2 is applied, otherwise N2 is based on the UE PUSCH processing capability 1.
5.2.3 Cancellation timeline (CG-PUSCH related collision) (HW, Nokia, Intel, Spreadtrum, QC)

According the management for RAN1#101-e, the DG/CG and CG/CG PUSCH collision related issues may be handled in “Others” agenda item, not in “UCI enhancements”.

When the issue was discussed in RAN1#100bis-e, the FL suggested to consider the following proposal:

Potential agreement 1:
· When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot,the UE is expected to cancel the low priority UL transmission no later than the start of the high priority UL transmission.
· If the high priority channel isCG-PUSCH a configured UL transmission, it is up to UE implementation to make sure that the low-priority DG/CG PUSCH transmission can be cancelled before the start of the high-priority channel.
This proposal was supported by most of companies, but objected by several others.
· Arguments:: 
· If the first one is not for configured uplink channel, i.e., it is applicable to both dynamically granted HP channel and configured HP channel, then there is a problem since the other proposal is defining the cancellation behavior in case the high priority channel is dynamically scheduled.
· If the high priority channel is CG-PUSCH or other configured UL transmission, we propose to set the exact cancellation time line for the lower priority channel but not based on UE implementation.
· It is unclear how this one comes together with other agreements we have made (d1 for cancellation and d2 for scheduling).We think it is sufficient to define the cancellation timeline and scheduling timeline for the HP channel for the UE to follow (d1 and d2 as already agreed), and then everything else needs to be guarantee by the gNB scheduler.
But it seemed the proposal was still contraversial. Then the FL suggested to focus on the case of UL configured transmission. The following proposal was suggested. But due to the limit of time, the proposal was not discussed in the online sessions. 

Potential proposal 1a:
· When a high-priority configured UL transmission overlaps with a low-priority UL transmission in a slot, it is up to UE implementation to make sure that the low priority UL transmission is cancelled no later than the start of the high priority UL transmission.
· This covers at least the collision between high priority SR and any low priority channels, and the collision between high priority CG PUSCH and low priority PUCCH.
Companies’ views for RAN1#100bis-e meeting are listed below:

Huawei proposal:

Proposal 15: It is up to the UE implementation to cancel the LP UL channel no later than the first symbol which overlaps with HP configured UL transmission.

Nokia proposal:
Proposal 3.2: For the scenario of high-priority DG PUSCH vs. low-priority CG PUSCH:

· If the time from the last symbol of the PDCCH scheduling the high-priority DG PUSCH to the first symbol of an overlapping low-priority CG PUSCH is shorter than Tproc,2, the UE is not expected to be scheduled with the start of the high-priority PUSCH to be earlier than Tproc,2 +d2 after the end of the last symbol of the scheduling PDCCH.

· If the time from the last symbol of the PDCCH scheduling the high-priority DG PUSCH to the first symbol of the low-priority CG PUSCH is greater than or equal to Tproc,2, there is no need for a timeline extension.

Proposal 3.3: For the scenario of high-priority CG PUSCH vs. low-priority DG/CG PUSCH, it is up to UE implementation to make sure that the low-priority DG/CG PUSCH transmission can be cancelled before the start of the high-priority CG PUSCH.

Proposal 3.5: For the scenario of high-priority CG PUSCH vs. low-priority PUCCH (i.e. HARQ-ACK, SR, CSI), it is up to UE implementation to make sure that the low-priority PUCCH can be cancelled before the start of the high-priority CG PUSCH.

Intel proposal:
Proposal 9: Capture the below text proposal regarding collision handling of DG and CG PUSCH and update section 6.1 in TS 38.214.

-------------------------------------------- Text proposal starts for TS 38.214, Section 6.1 -------------------------------

If [a UE reports the capability of intra-UE prioritization], and if a PUSCH corresponding to a configured grant and a PUSCH scheduled by a PDCCH on a serving cell are partially or fully overlapping in time,

-
If the PUSCH corresponding to the configured grant has priority in configuredGrantConfig set to 1 (i.e., high priority), and the PUSCH scheduled by the PDCCH is indicated as low priority by having the [priority indicator] field in the scheduling DCI set to 0 or by not having the [priority indicator] field present in the scheduling DCI, the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the PUSCH transmission scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.


Otherwise, the UE shall cancel the PUSCH transmission corresponding to the configured grant at latest starting M symbols after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, and transmit the PUSCH scheduled by the PDCCH, where

-
M = Tproc,2 +d1, where Tproc,2 is given by clause 6.4 for the corresponding PUSCH timing capability assuming d2,1 = 0 and d1 is determined by the reported UE capability [XXXXX],
-
In this case, the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than max (M, N) symbols after the end of the last symbol of the PDCCH, where
-
N = Tproc,2 + d2, where Tproc,2 is the PUSCH preparation time of the PUSCH scheduled by the PDCCH using the associated PUSCH timing capability according to clause 6.4 and d2 is determined by the reported UE capability [YYYYY].
-
In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.
-
The UE is not expected to be scheduled for another PUSCH by a PDCCH where this PUSCH starts no earlier than the end of the prioritized transmitted PUSCH and before the end of the time domain allocation of the cancelled PUSCH.]
-------------------------------------------- Text proposal ends for TS 38.214, Section 6. 1--------------------------------

Spreadtrum proposal:

· When a high-priority configured UL transmission overlaps with a low-priority UL transmission in a slot, it is up to UE implementation to make sure that the low priority UL transmission is cancelled no later than the start of the high priority UL transmission.
· This covers at least the collision between high priority SR and any low priority channels, and the collision between high priority CG PUSCH and low priority PUCCH.
Qualcomm proposal:
Proposal #4: If the high priority channel is for SR or CG-PUSCH transmission, the cancellation time should be left to the UE implementation.

5.2.4 Cancelation order (HW, Nokia (no spec impact), Xiaomi, DCM, QC)

During the last RAN 1 meeting, the following agreement was reached:

Agreement:
· To resolve collision between UL transmissions, a UE performs the following: 
· Step 1: Resolve collision between UL transmissions with same priority. 
· Step 2: Resolve collision between UL transmissions with different priorities.
Huawei’s analysis and proposals:

for the case that the first symbol of the LP UL transmission is later than Tproc,2+d1 after the end of PDCCH scheduling the HP PUSCH shown in figure 2, it is still possible that the UE can transmit LP PUSCH because the number of symbols between DCI 2 and LP PUSCH is sufficient for the UE to prepare to cancel or transmit the LP PUSCH/PUCCH. 
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Figure 2 Cancellation order
Proposal 14: For the case that a HP PUCCH scheduled by the first DCI overlaps with a LP UL transmission, and the HP PUCCH also overlaps with a HP PUSCH scheduled by the second DCI, and the HP PUSCH does not overlap with LP UL transmission

· If the first symbol of LP UL transmission is later than Tproc,2+d1 after the end of second PDCCH scheduling the HP PUSCH, the UE transmits the LP PUCCH/PUSCH, otherwise the LP PUCCH/PUSCH is cancelled.

Nokia proposal:

Proposal 3.14: No specification change needed considering the intra-UE multiplexing/cancellation order.

Xiaomi proposal:
Proposal 2: The RAN1#99 agreement about multiplexing/cancelling order is not applicable in some cases and needs to be reconsidered. It is more nature for UE to operate in a“first come first process” manner.
DOCOMO proposal:
Observation 1:

· Processing order of UL multiplexing/cancellation was not decided in Rel-15. Without clarification on this issue, Rel-16 URLLC performance will degrade.

Proposal 7:

· RAN1 discuss and agree which processing of UL multiplexing/cancellation is done firstly when both conditions of UL multiplexing/cancellation are met.

· Option 1: UL cancellation after UL multiplexing

· Option 2: UL multiplexing after UL cancellation

Qualcomm proposal:
Proposal #7: When resolving collision between a high priority uplink transmission and one or more low priority uplink transmissions, the UE is not expected to take into account other high priority uplink transmissions scheduled after the uplink transmission. 

· In other words, no look ahead for intra-UE cancelation determination. 
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(b)

Scenarios for Intra-UE multiplexing and cancellation across different priorities
5.2.5 CPU Release with Uplink Interruption (QC)

In the current specification, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH that carries the CSI report. However, in Rel. 16, and for a UE that supports the intra-UE prioritization capability or uplink cancellation indication, the channels that carry CSI may need to be cancelled. Hence, in order to not impose any additional burden on the UE for supporting these features, we propose to keep this behaviour unchanged even in cases when the uplink channels are interrupted. Hence, the following clarification is proposed to be added:

	Modified clause (Section 5.2.1.6 of 38.214)


For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to ‘none’, the CPU(s) are occupied for a number of OFDM symbols as follows:

-
A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the PUSCH/PUCCH carrying the report.

-
An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report. 

-
An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the PUSCH carrying the report.

If a UE reports the capability of [intra-UE prioritization] and if the PUCCH/PUSCH carrying the report is overlapping with a PUCCH/PUSCH of a larger priority index in time, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH carrying the report before cancellation. 
	End


5.2.6 Impact of intra-UE cancellation on other physical layer procedures (QC)

QC proposal:
Proposal 8: If a UE would cancel a PUSCH or PUCCH or SRS due to collision with another high priority transmission from the same UE, the UE behavior at least for the following procedure shall not be affected by the cancellation of the PUSCH, PUCCH or SRS

· TPC accumulation 

· NDI determination

· FFS other physical and MAC layer procedures  

5.2.7 UE Procedure to cancel configured uplink transmission (QC)

QC proposal:

	Modified clause (Section 11.1.1 of TS 38.213)


If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1, or DCI format 0_2 or DCI format 1_2, indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-
the UE does not expect to receive a PDSCH scheduled or a CSI-RS triggered by a PDCCH where the priority indicator field in the corresponding DCI is either not configured or set to 0, that overlaps with the transmission of a PUSCH corresponding to a configured grant with a priority set to 1 in configuredGrantConfig, or a PUCCH configured to carry HARQ-ACK for SPS PDSCH receptions with a priority set to 1 in SPS-Config
-
the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time 
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 corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-
the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 
5.2.8 Selection of UL serving cell for UCI multiplexing (IDC)
IDC proposal:
Proposal 4: If a UE would transmit UCI and multiple PUSCHs of different priorities in different serving cells, and at least one PUSCH is of same priority as UCI, the UE multiplexes UCI in one of the PUSCHs of same priority.

TS38.213 section 7.5 also specifies prioritizations for transmission power reduction when the UE has multiple UL transmissions and the total UE transmit power would exceed Pcmax. For R16, the rules should also be updated to maintain consistency with agreed prioritization in case of overlap within a single cell. 

Proposal 5: If the total UE transmit power on serving cells in a frequency range would exceed Pcmax, the UE allocates power to high-priority PUCCH or PUSCH transmissions before low-priority PUCCH or PUSCH transmissions.
5.2.9 Other clarifications and corrections (Nokia, ETRI, QC)

Nokia proposal:
Proposal 3.13: Adopt the following TP to TS 38.213 Sec. 9 to clarify that high priority PUSCH without UL-SCH is transmitted in case colliding with low-priority SR:

	TP to TS 38.213, Section 9

9 UE procedure for reporting control information 

<Unchanged text is omitted>
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH, except when the PUSCH without UL-SCH is of a larger priority index than the positive SR. 
<Unchanged text is omitted>


ETRI proposal:
Proposal 1: Clarify the collision between SR of different priorities.
Proposal 2: Regarding the dropping less prioritized UL channel, adopt the text proposal.
	TS 38.213-g00 section 9

…

If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit

· a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit or cancel the PUSCH or the second PUCCH

· a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit or cancel the PUCCH 

· a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit or cancel the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 

…


Proposal 3: Regarding PUSCH without UL-SCH and PUCCH with SR, include the following intention.
	TS 38.213-g10 section 9

…

If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH if PUSCH does not have higher priority index than PUCCH.




QC proposal:

Proposal #5: A UE is not expected to be scheduled to transmit a low priority channel overlapping with a high priority PUCCH carrying HARQ-ACK for SPS. 

Proposal #6: In case a high priority channel overlaps with SRS, the following TP can be adopted.
	Modified clause (Section 6.2.1 of TS 38.214)


The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying 
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 adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying [image: image365.png]N. e {1,2,4812}



 adjacent symbols anywhere within the slot.
If a UE is not configured with [intra-UE Prioritization] and PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 
If a UE is configured with [intra-UE Prioritization] and  the transmission of a PUSCH/PUCCH with a priority index 1  would overlap in time with an SRS transmission on a serving cell, the UE does not transmit SRS in the overlapping symbol(s). 
	End 


6. Proposed corrections related to other URLLC enhancements
6.1. Corrections related to PDCCH enhancements
6.1.1 PUCCH resource determination for reduced size of DCI field (ZTE, E///, HW, Nokia, CATT, MTK, Pana, Samsung, CMCC, Spreadtrum, OPPO, DCM, QC)
This issue was discussed in RAN1#100bis-e meeting, as summarized in [2].
  (1) For PRI field:

· Option 1: PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1/0 bits are the first 8/4/2/1 configured PUCCH resources.
· Ericsson, HW, ZTE, CATT, Samsung,  CMCC, Spreadtrum
· Arguments:
· The Rel-15 PUCCH resource determination prior to RRC connection works only for 1-2 HARQ-ACK bits and is not applicable in general.

· Introducing yet another PUCCH resource determination mechanism to save 1-2 bits is not justified. Saving of few bits in DCI overhead should be worth the consequent complexity in order to be used.
· Option 1 is the only possibility for PRI of 0 bits that can work for any HARQ-ACK payload.
· For option 2 and option 3, the CCE index is used to differentiate more than two PUCCH resources compared with Rel-15 when up to two PUCCH resources could be distinguished by CCE which may increase the PDCCH blocking probability.
· Option 2: Use an expression accounting for the number of CCEs, the index of the first CCE, and the number of PUCCH resources in the PUCCH resource set.
· Option 2a: Reuse the current expression from TS 38.213 for PUCCH resource sets with more than 8 PUCCH resourcs.
· Nokia, MTK, DCM, Pana (only for 0-bit PRI), OPPO, QC
· Arguments:
· Slightly better flexibility
· In Option 1 the number of dynamically indicated/adjusted PUCCH resource is reduced and collision of PUCCH resource increases among UEs who shares the same PUCCH resource set. 
· Option 2 or 3 allows dynamic indication/adjustment of PUCCH resources while enjoying the DCI overhead reduction.
· Option 2b: An alternative expression.
Nokia proposal:

Proposal 2.5: When a PRI is not provided, the PUCCH resource is selected by the number of CCEs and the index of the first CCE (reusing the expression used in Release-15 to select PUCCH-Resource index when more than 8 PUCCH-Resource are configured within a PUCCH-ResourceSet). Adopt the corresponding TP to TS 38.213, with changes in red:

	TP to TS 38.213, Sec. 9.2.3

<Unchanged text is omitted>

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 2 values or the first four values, respectively, of Table 9.2.3-2.

For the first set of PUCCH resources and when the size [image: image366.wmf]PUCCH
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 of resourceList is larger than eight, or when the PRI is not provided, 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 a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: image367.wmf]PUCCH
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CATT proposal:
Proposal 14: The first PUCCH resource in the resource set is used in case of 0-bit PRI indication in a DCI.
A text proposal is provided below for PUCCH resource determination in 38.213 section 9.2.3.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
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 2 values or the first four values, respectively, of Table 9.2.3-2. If the PUCCH resource indicator field is not present, a PUCCH resource is provided by pucch-ResourceId obtained from the first value of resourceList.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Panasonic proposal:
Proposal 4: PUCCH resource determination in case of reduced size PRI bit field is concluded. Down-selection can be from following options.

· Option 1: Extend the table in the current specification, such that 0 bits PRI refers to the first PUCCH resource index.

· Option 2: When the number of PRI bits is 0 bit, PUCCH resource is determined based on following equation.

· [image: image375.png]+ Bear * [Rpycca /8] if Bpmi< Rpyccn mod 8
revcc

Fesect] 4 Rpyccy mod 8 if Mgy = Rpyccy mod 8




DOCOMO proposal:

Proposal 3:

· Support Option 2a, i.e, reuse the current expression from TS 38.213 for PUCCH resource sets with more than 8 PUCCH resources

· Adopt following TP in TS 38.213 section 9.2.3

	9.2.3
UE procedure for reporting HARQ-ACK


[….]

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 2 values or the first four values, respectively, of Table 9.2.3-2.

For the first set of PUCCH resources and when the size [image: image376.wmf]PUCCH
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 of resourceList is larger than eight or if the PUCCH resource indicator field includes 0 bit, 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 a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: image377.wmf]PUCCH
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 of the PDCCH reception for the DCI format as described in Clause 10.1, [image: image382.wmf]p
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 if the PUCCH resource indicator field includes 0 bit.
[….]


QC proposal:

	Modified clause (Section 9.1.3 of 38.213)


For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for [image: image386.wmf]UCI

O

 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, 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 a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, 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 where, 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 = JointFeedback 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. 
Denote by [image: image388.png]


 the number of bits for the PUCCH resource indicator and set [image: image390.png]Npar
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, 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 a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: image394.wmf]PUCCH
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Table 9.2.3-2: Mapping of PUCCH resource indication field values to a PUCCH resource in a PUCCH resource set with maximum 8 PUCCH resources for a PUCCH resource indicator field of 3 bits
	PUCCH resource indicator 
	PUCCH resource

	3 bits
	

	'000'
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	'001'
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	'010'
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	'011'
	4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList

	'100'
	5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList

	'101'
	6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList

	'110'
	7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList

	'111'
	8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList


	End


 (2) For HARQ field:

MTK proposal:

Proposal 8: If the size of HARQ field between DCI format 1_2 and 1_0/1_1 is different then introduce an RRC configurable offset for the calculation of HARQ process number that is added (followed by modulo the total number of HARQ processes) to the indication carried in DCI format 1_2.

6.1.2 Editorial clarifications related to new DCI format (E///, CATT)

Ericsson and CATT provide similar TPs for this issue. In Rel-16, DCI format 0_2 and DCI format 1_2 were defined and separate HARQ-ACK timing is configured for DCI format 1_1 and DCI format 1_2 respectively. However, they were not reflected in some places in the specification. A text proposal is provided below for 38.213.
Ericsson proposal:

The following proposal suggests a set of changes across few Subclauses in TS 38.213 that have to be implemented for specification to correctly incorporate the contribution of new DCI formats in HARQ-ACK codebook generation and corresponding procedures.

Adopt the following TP2 for Subclause 9.1.1 to 9.1.3 of TS 38.213.

--------------------------------- Start of Proposed Text 2 to TS 38.213 -------------------------------
9.1.1
CBG-based HARQ-ACK codebook determination

If a UE is provided PDSCH-CodeBlockGroupTransmission for a serving cell, the UE receives a PDSCH scheduled by DCI format 1_1 or DCI format 1_2, that includes code block groups (CBGs) of a transport block. The UE is also provided maxCodeBlockGroupsPerTransportBlock indicating a maximum number [image: image406.wmf]max
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 of CBGs for generating respective HARQ-ACK information bits for a transport block reception for the serving cell. 

*** Unchanged text is omitted ***
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_1DCI format. 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 ***
9.1.2.1            Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***

A UE does not expect to detect a DCI format switching a DL BWP within [image: image407.wmf]3

N

 symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: image408.wmf]3

N

 is defined in Clause 9.2.3. 
If a UE is provided dl-DataToUL-ACK, theA UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and a first, second or union of first and second set of slot timing values, where first set is provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell. if the UE is provided dl-DataToUL-ACK and second set of slot timing values provided by dl-DataToUL-ACK-ForDCI-Format1_2-r16 for the active DL BWP of a corresponding serving cell if the UE is provided dl-DataToUL-ACK-ForDCI-Format1_2-r16.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 or DCI format 1_2 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
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  HARQ-ACK information bits, for a total number of [image: image410.wmf]ACK
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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 or DCI format 1_2, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image411.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image413.wmf]c

 corresponding to the HARQ-ACK information bits.

*** Unchanged text is omitted ***
If [image: image414.wmf]11
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 for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: image416.wmf]å
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 where 
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is the number of transport blocks the UE receives in PDSCH reception occasion [image: image418.wmf]m

 for serving cell [image: image419.wmf]c

 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image420.wmf]m

 for serving cell [image: image421.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image422.wmf]m

 for serving cell [image: image423.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
*** Unchanged text is omitted ***

9.1.2.2
Type-1 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 

-
if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCI-Format1_2-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 1_1 or DCI format 1_2, respectively, in any of the [image: image424.wmf]c

M

 occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 DCI format or SPS PDSCH on any serving cell [image: image425.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: image426.wmf]c

M

 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: image427.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: image428.wmf]2

N

 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 or DCI format 0_2, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in DCI format 0_1 or DCI format 0_2 is [image: image429.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: image430.wmf]0
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 unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, 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: image431.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: image432.wmf]0
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 if the DAI field in DCI format 0_1 or DCI format 0_2 is set to '0'; otherwise, [image: image433.wmf]1
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9.1.3
Type-2 HARQ-ACK codebook determination 
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value.

If a UE receives a first PDSCH scheduled by a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK for DCI format 1_0 or DCI format 1_1 or from dl-DataToUL-ACK-ForDCI-Format1_2-r16 for DCI format 1_2, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. The UE multiplexes the HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback indicator timing field in a second DCI format the UE detects in any PDCCH monitoring occasion after the first one

-
if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format include a PDSCH_group indicator field with a same value as described in Clause 9.1.3.3. 

-
if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the second DCI format includes a One-shot HARQ-ACK request field and the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4, when a value of the One-shot HARQ-ACK request field is 1.

*** Unchanged text is omitted ***

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 on any serving cell [image: image434.wmf]c

 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 DCI format 0_1 or DCI format 0_2, 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: image435.wmf]c

 and [image: image436.wmf]m

 loops, the UE sets [image: image437.wmf]UL
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 where [image: image438.wmf]UL
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 is the value of the DAI field in DCI format 0_1 or DCI format 0_2 according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or 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 or DCI format 0_2 with DAI field value [image: image439.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 DCI format for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image440.wmf]c

 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_1 or DCI format 0_2 with first DAI field value [image: image441.wmf]4
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 or with second DAI field value [image: image442.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or with DCI format 1_1 or DCI format 1_2, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image443.wmf]c

 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.

Table 9.1.3-2: Value of DAI in DCI format 0_1
	DAI
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	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: image445.wmf]X
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---------------------------------------- End of Text Proposal 2 to TS 38.213 ---------------------------------------
CATT proposal:

-------------------------------------------------- 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 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. 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. 
*** Unchanged text is omitted ***
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 or DCI format 1_2 and if

-
the UE is configured with one serving cell, and

-
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)

1

,

=

c

A

M

C

, and
-
PDSCH-CodeBlockGroupTransmission is provided to the UE
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 or DCI format 1_2 and if
-
the UE is configured with more than one serving cells, or

-
[image: image452.wmf](

)

1

,

>

c

A

M

C

, and
-
PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: image453.wmf]max
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 times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image454.wmf]3

N

 symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: image455.wmf]3

N

 is defined in Clause 9.2.3. 
 If a UE is provided dl-DataToUL-ACK, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK or dl-DataToUL-ACKForDCIFormat1_2 for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
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 HARQ-ACK information bits, for a total number of [image: image457.wmf]ACK
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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, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image458.wmf]c
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 defines a total number [image: image459.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image460.wmf]c

 corresponding to the HARQ-ACK information bits.
*** Unchanged text is omitted ***
If [image: image461.wmf]11
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, the UE determines a number of HARQ-ACK information bits [image: image462.wmf]ACK
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 for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: image463.wmf]å
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 where 

-
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 is the number of transport blocks the UE receives in PDSCH reception occasion [image: image465.wmf]m

 for serving cell [image: image466.wmf]c

 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image467.wmf]m

 for serving cell [image: image468.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image469.wmf]m

 for serving cell [image: image470.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
-
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 is the number of CBGs the UE receives in a PDSCH reception occasion [image: image472.wmf]m

 for serving cell [image: image473.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.

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 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 format1_1 or on the value of dl-DataToUL-ACK-ForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 1_2, in any of the [image: image474.wmf]c

M

 occasions for candidate PDSCH receptions by DCI format(s) or SPS PDSCH on any serving cell [image: image475.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: image476.wmf]c

M

 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 scheduling the PUSCH transmission.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image477.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: image478.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 a DCI format 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 is [image: image479.wmf]1

UL

DAI

T

=

-

V

 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: image480.wmf]0
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 unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, 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: image481.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: image482.wmf]0
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*** Unchanged text is omitted ***
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 on any serving cell [image: image484.wmf]c

 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 [image: image485.wmf]c

 and [image: image486.wmf]m

 loops, the UE sets [image: image487.wmf]UL
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 where [image: image488.wmf]UL
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 is the value of the DAI field in DCI format 0_1 or DCI format 0_2 according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or 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 a DCI format with DAI field value [image: image489.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image490.wmf]c

 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 a DCI format with first DAI field value [image: image491.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image493.wmf]c

 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.
Table 9.1.3-2: Value of DAI in DCI format 0_1 or DCI format 0_2
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	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: image495.wmf]X
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----------------------------------------------------- End of text proposal ------------------------------------------------------
6.2. Corrections related to SPS PDSCH enhancements
6.2.1 Multiplexing of SR with HARQ-ACK from multiple SPS PDSCH (Samsung)
In Rel-16 a UE can have multiple SPS PDSCH configurations and a corresponding HARQ-ACK information that the UE needs to report can be larger than 2 bits. The current TS 38.213 does not capture the case of multiplexing SR with more than 2 HARQ-ACK information bits corresponding to multiple SPS PDSCHs. A reference to section 9.2.1 (multiple SPS PDSCHs) should be included in addition to section 9.2.3 (one SPS PDSCH) as follows.

Samsung proposal:

Proposal 12: Capture multiplexing of SR with HARQ-ACK from multiple SPS PDSCH by adding a reference to clause 9.2.1 as follows. 

	9.2.5.1
UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
*** Unchanged text is omitted ***

If a UE would transmit a PUCCH with [image: image501.wmf]ACK
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 HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Clauses 9.2.1 and 9.2.3, [image: image502.wmf](
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 bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId and schedulingRequestIDForBFR, are appended to the HARQ-ACK information bits and the UE transmits the combined [image: image503.wmf](
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 UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 that the UE determines as described in Clauses 9.2.1 and 9.2.3. If one of the SRs is a positive LRR, the value of the 
[image: image504.wmf](
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 bits indicates the positive LRR. An all-zero value for the [image: image505.wmf](
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 bits represents a negative SR value across all [image: image506.wmf]K

 SRs. 
*** Unchanged text is omitted ***


7. Discussion prioritization during RAN1#100-e meeting

According to RAN1 Chairman’s guidance, three essential issues should first be selected and focused in the RAN1#101-e meeting. Companies are encouraged to show their opinions on priority of the following topics. The companies which addressed the topic in their Tdocs have been listed in the table. Please add your company name in the table for the topic if you also think it is essential.
Table 7-1: Companies’ views on essential topics for RAN1#101-e

	
	Topic
	Companies which think it is essential

(Please add your company name if applicable)

	2.2.1
	Clarify that Type 1 HARQ-ACK codebook is not supported for sub-slot based operation (3 companies)
	CATT, Samsung, Apple

	2.2.1a
	Type 1 HARQ-ACK codebook construction for PDSCHs scheduled by DCI format 1_1 and 1_2 (12 companies)
	ZTE, vivo, E///, HW, Nokia, CATT, NEC, Samsung, Spreadtrum, LGE, DCM, QC

	2.2.1b
	Type-1 codebook construction considering reference SLIV for new DCI format in Rel-16 (1 company)
	CATT

	2.2.2
	Type-2 codebook in Rel-16 considering different DAI bit widths in different DCI formats (14 companies)
	ZTE, vivo, E///, HW, Nokia, CATT, MTK, NEC, Samsung, Spreadtrum, LGE, OPPO, DCM, QC

	2.3.1
	DCI formats 0_2 and 1_2 specific missing editorial changes (1 company)
	Nokia

	2.3.2
	Clarification of sub-slot partition within a slot (1 company)
	CATT

	2.3.3
	Ambiguous timing for Scell activation or deactivation (1 company)
	Fujitsu

	2.3.4
	Clarifications on not supporting sub-slot PUCCH repetition (1 company)
	CATT

	3.2.1
	More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority (11 companies)
	ZTE, E///, HW, CATT, Samsung, LGE, Fujitsu, OPPO, Apple, QC, ASUSTek

	3.2.2
	Extending number of configured PUCCH resources (1 company)
	E///

	3.3.1
	Power control issues with two PUCCH-Configs (1 companies)
	E///

	4.2.1
	PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP (19 companies)
	ZTE, vivo, E///, HW, Nokia, CATT, MTK, NEC, Intel, Pana, Samsung, CMCC, Spreadtrum, LGE, OPPO, IDC, ITRI, DCM, QC

	4.2.2
	Default priority if priority field in DCI is not configured (7 companies)
	HW, CATT, Intel, Pana, Samsung, CMCC, Spreadtrum

	4.2.3
	Priority of A-SRS triggered by other DCI formats (12 companies)
	ZTE, vivo, E///, Nokia, CATT, MTK, Intel, Pana, Samsung, LGE, IDC, DCM

	4.2.4
	Priority for CG and SPS corresponding to a DCI format (1 company)
	CATT

	4.3.1
	Correction related to [intraUEPrioritization] (2 companies)
	Nokia, CATT

	4.3.2
	Prioritization of power allocation to transmissions with higher priority index (2 companies)
	Samsung, IDC

	5.2.1
	Potential enhancements for some collision cases (3 companies)
	HW, Nokia, Intel

	5.2.2
	Cancellation timeline (excluding CG-PUSCH related collision) (16 companies)
	ZTE, vivo, E///, HW, Nokia, CATT, MTK, NEC, Intel, Xiaomi, Spreadtrum, LGE, OPPO, Apple, DCM, QC

	5.2.3
	Cancellation timeline (CG-PUSCH related collision) (5 companies)
	HW, Nokia, Intel, Spreadtrum, QC

	5.2.4
	Cancelation order (4 vs 1 companies)
	HW, Nokia (no spec impact), Xiaomi, DCM, QC

	5.2.5
	CPU Release with Uplink Interruption (1 company)
	QC

	5.2.6
	Impact of intra-UE cancellation on other physical layer procedures (1 company)
	QC

	5.2.7
	UE Procedure to cancel configured uplink transmission (1 company)
	QC

	5.2.8
	Selection of UL serving cell for UCI multiplexing (1 company)
	IDC

	5.2.9
	Other clarifications and corrections (3 companies)
	Nokia, ETRI, QC

	6.1.1
	PUCCH resource determination for reduced size of PRI field (13 companies)
	ZTE, E///, HW, Nokia, CATT, MTK, Pana, Samsung, CMCC, Spreadtrum, OPPO, DCM, QC

	6.1.2
	Editorial clarifications related to new DCI format (2 companies)
	E///, CATT

	6.2.1
	Multiplexing of SR with HARQ-ACK from multiple SPS PDSCH (1 company)
	Samsung
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