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Introduction
[bookmark: OLE_LINK33]In this contribution, we discuss the remaining issues on UL control enhancements, including
· Missing editorial changes and clarifications.
· Unexpected latency for SCell activation or deactivation.
[bookmark: OLE_LINK39][bookmark: OLE_LINK24]Missing editorial changes and clarifications
[bookmark: _GoBack]In Rel-16, the PUCCH resource indicator field in DCI format 1_2 can be configured to be 0, 1, 2 or 3 bits by higher layer parameter numberOfBitsForPUCCH-ResourceIndicatorForDCI-Format1-2-r16. In clause 9 of current TS38.213, there is an editorial error in the existing spec for this field. Following correction is made.
[bookmark: OLE_LINK76]Proposal 1: Adopt following text change for clause 9 in TS 38.213.
--------------------------------------------Text Proposal 1 for Section 9.2.3 in TS38.213 [1]-----------------------------------
	[bookmark: _Toc29917304][bookmark: _Ref500241945][bookmark: _Toc29894850][bookmark: _Toc12021478][bookmark: _Toc29899567][bookmark: _Toc26719415][bookmark: _Toc29899149][bookmark: _Toc20311590][bookmark: _Toc36498178]9.2.3	UE procedure for reporting HARQ-ACK
<---------------------------Other parts are 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 1bit, 2bits, or 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first two values or the first four values, respectively, of Table 9.2.3-2. If the last DCI format does not include a PUCCH resource indicator field, the first value of Table 9.2.3-2 is used. 
For the first set of PUCCH resources and when the size [image: ] of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or 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: ], [image: ], as
	[image: ]
where [image: ] is a number of CCEs in CORESET [image: ] of the PDCCH reception for the DCI format as described in Clause 10.1, [image: ] is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. If the DCI format does not include a PUCCH resource indicator field, .
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
	PUCCH resource indicator 
	PUCCH resource

	1 bit
	2 bits
	3 bits
	

	'0'
	'00'
	'000'
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	'1'
	'01'
	'001'
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	
	'10'
	'010'
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	
	'11'
	'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


<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To capture the agreement in the specification
Summary of changes
Adding 1bit, 2bits for PUCCH resource indicator field in addition to 3bits
Specs/Sections impacted
TS 38.213, Section 9
Consequences if not approved:
PUCCH resource indicator field is not clear in the bit width if it is not clarified.



According to the agreement in RAN1 #101-e meeting, fallback DCIs are associated with the lower priority HARQ-ACK codebook or PUSCH[2].
	Agreement
· DCI format 1_0 is associated with the lower priority HARQ-ACK codebook
· DCI format 0_0 is associated with the lower priority PUSCH


However, this agreement is not captured in current spec. In order to make the priority of HARQ-ACK codebook or PUSCH scheduled by fallback DCIs in the specification clearer, a text proposal is provided below in TS38.213 Clause 9.
Proposal 2: Adopt following text change for clause 9 in TS 38.213.
--------------------------------------------Text Proposal 2 for Section 9 in TS38.213 [1]-----------------------------------
	9	UE procedure for reporting control information
<---------------------------Other parts are omitted ------------------------------->
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. A DCI format 0_0 can schedule a PUSCH transmission of priority index 0 and a DCI format 1_0 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of priority index 0. 
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5. Then, 
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To capture the agreement in the specification
Summary of changes
A DCI format 0_0 can schedule a PUSCH transmission of priority index 0 and a DCI format 1_0 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of priority index 0.
Specs/Sections impacted
TS 38.213, Section 9
Consequences if not approved:
The priority of HARQ-ACK codebook or PUSCH scheduled by fallback DCIs in the specification is not clear.



Unexpected latency for SCell activation or deactivation
In the last meeting, some companies worried that there was an unexpected latency for SCell activation or deactivation when the sub-slot based PUCCH transmissions are configured as the SCell activation or deactivation timing is defined only considering the slot-based PUCCH transmissions as following in TS38.213.
	4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
<---------------------------Other parts are omitted ------------------------------->




It can be seen that a UE applies the SCell activation or deactivation in slot n+k if the PDSCH carrying the MAC-CE command ends in slot n. It makes sense when the UE is configured with slot based PUCCH transmission. However, when the PUCCH with HARQ-ACK corresponding to the PDSCH is sub-slot based resource, the UE will apply the SCell activation or deactivation in slot n + k1 + 3+ 1 literally, which will cause the timing between PDSCH carrying the activation command and SCell activation or deactivation is unexpected large.

The reason for this problem is that the timing unit between PUCCH and corresponding PDSCH can be slot or sub-slot, while the timing unit between SCell activation or deactivation and PDSCH containing the activation or deactivation command is always defined as slot in current specification. To solve the unexpected latency for SCell activation or deactivation, we can redefine that UE applying the SCell activation or deactivation command always refers to the PUCCH transmission but not the PDSCH carrying the activation command, no matter whether the PUCCH transmission is slot based or sub-slot based. Moreover, the number of slots between PUCCH transmission and SCell activation or deactivation are 3+ 1. 

Proposal 3: The UE applies SCell activation or deactivation command no early than the 3+ 1 slots after the PUCCH with HARQ-ACK corresponding to the PDSCH carrying the activation command. Adopt following text change for clause 4.3 in TS 38.213.
--------------------------------------------Text Proposal 3 for Section 4.3 in TS38.213 [1]-----------------------------------
	4.3	Timing for secondary cell activation / deactivation
<---------------------------Other parts are omitted ------------------------------->

With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell and the PUCCH transmission with HARQ-ACK information for the PDSCH reception endsing in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:

-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]

-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]


-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
Remedy the unexpected long latency for SCell activation or deactivation when the sub-slot based PUCCH transmissions are configured
Summary of changes
redefine that UE applying the SCell activation or deactivation command always refers to the PUCCH transmission but not the PDSCH carrying the activation command
Specs/Sections impacted
TS 38.213, Section 4.3
Consequences if not approved:
unexpected latency for SCell activation or deactivation when the sub-slot based PUCCH transmissions are configured



Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: Adopt following text change for clause 9 in TS 38.213.
--------------------------------------------Text Proposal 1 for Section 9.2.3 in TS38.213 [1]----------------------------------
	9.2.3	UE procedure for reporting HARQ-ACK
<---------------------------Other parts are 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 1bit, 2bits, or 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first two values or the first four values, respectively, of Table 9.2.3-2. If the last DCI format does not include a PUCCH resource indicator field, the first value of Table 9.2.3-2 is used. 
For the first set of PUCCH resources and when the size [image: ] of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or 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: ], [image: ], as
	[image: ]
where [image: ] is a number of CCEs in CORESET [image: ] of the PDCCH reception for the DCI format as described in Clause 10.1, [image: ] is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. If the DCI format does not include a PUCCH resource indicator field, .
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
	PUCCH resource indicator 
	PUCCH resource

	1 bit
	2 bits
	3 bits
	

	'0'
	'00'
	'000'
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	'1'
	'01'
	'001'
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	
	'10'
	'010'
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	
	'11'
	'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


<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To capture the agreement in the specification
Summary of changes
Adding 1bit, 2bits for PUCCH resource indicator field in addition to 3bits
Specs/Sections impacted
TS 38.213, Section 9
Consequences if not approved:
PUCCH resource indicator field is not clear in the bit width if it is not clarified.




Proposal 2: Adopt following text change for clause 9 in TS 38.213.
--------------------------------------------Text Proposal 2 for Section 9 in TS38.213 [1]-----------------------------------
	9	UE procedure for reporting control information
<---------------------------Other parts are omitted ------------------------------->
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. A DCI format 0_0 can schedule a PUSCH transmission of priority index 0 and a DCI format 1_0 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of priority index 0. 
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5. Then, 

<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To capture the agreement in the specification
Summary of changes
A DCI format 0_0 can schedule a PUSCH transmission of priority index 0 and a DCI format 1_0 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of priority index 0.
Specs/Sections impacted
TS 38.213, Section 9
Consequences if not approved:
The priority of HARQ-ACK codebook or PUSCH scheduled by fallback DCIs in the specification is not clear.




Proposal 3: The UE applies SCell activation or deactivation command no early than the 3+ 1 slots after the PUCCH with HARQ-ACK corresponding to the PDSCH carrying the activation command. Adopt following text change for clause 4.3 in TS 38.213.
--------------------------------------------Text Proposal 3 for Section 4.3 in TS38.213 [1]-----------------------------------
	4.3	Timing for secondary cell activation / deactivation
<---------------------------Other parts are omitted ------------------------------->

With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell and the PUCCH transmission with HARQ-ACK information for the PDSCH reception endsing in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:

-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]

-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]


-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
Remedy the unexpected long latency for SCell activation or deactivation when the sub-slot based PUCCH transmissions are configured
Summary of changes
redefine that UE applying the SCell activation or deactivation command always refers to the PUCCH transmission but not the PDSCH carrying the activation command
Specs/Sections impacted
TS 38.213, Section 4.3
Consequences if not approved:
unexpected latency for SCell activation or deactivation when the sub-slot based PUCCH transmissions are configured



Reference
[1] 3GPP TS 38.213-g30, Physical layer procedures for control, Release 16.
[2] 3GPP RAN1#101-e meeting, R1-2004919, Summary#2 of email thread [101-e-NR-L1enh_URLLC-UCI_Enh-02], Moderator (OPPO).
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