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As per chairman’s guidance, the email discussion is planned according to the following schedule: 
[114bis-R17-IIoT_URLLC] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Klaus (Nokia)

This document contains the overall discussion of all Rel-17 URLLC features and considers the following TDocs submitted with the Rel-17 URLLC WI code under AI 7.2 and mapping to Issue:

	TDoc #
	Title
	Company
	Mapped to / discussed as

	R1-2309485
	Discussion on PUCCH power control parameter determination
	CATT
	Issue #1 (incl. potential TPs)

	R1-2310259
	Discussion on the starting symbol of subslot based PUCCH repetition in 38.213
	Huawei, HiSilicon
	Issue #2 (discussion for draft CR)

	R1-2310260
	Correction on the starting symbol of subslot based PUCCH repetition in 38.213
	Huawei, HiSilicon
	Issue #2 (draft CR)


 

Moderator comments on the planned RAN1#114 handling: 
· We might not get very much offline time for discussions (if at all) – so will need to use the drafts folder discussions efficiently. 
· For the first round and the fact (i) there are only two issues to discuss and (ii) we have the first online session already Monday afternoon, the moderator will try to collect already in the first round more feedback to enable reasonable usage of our first online session. 
· As both issues are affecting 38.213, if changes on both issues are needed we could try to combine the two issues in a single CR to 38.213. 


This summary is based on r1_v10_vivo-Apple

Issue#1: PUCCH TPC parameter determination in TS38.213, clause 9.1.4
0. Companies’ inputs 

CATT raised the issue of PUCCH TPC parameter determination in R1-2309485. Please note, that RAN1 discussed this issue already during RAN1#114 as Issue 7 (see the final moderator summary in R1-2308629 )

CATT in their document provide 3 different options for the PUCCH TPC parameter determination, namely: 

	It is quite intuitive to define the total number of HARQ-ACK information bits of the three types of HARQ-ACK codebook as PUCCH power control parameter . However, there are different opinions to define the PUCCH power control parameter  for a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11 as discussed in last meeting[1]. We think there are three possible options to define  as below:
· Option 1:   
· Option 2:   
· Option 3:  
· Where
·  is the number of HARQ-ACK information bits for HARQ-ACK codebook retransmission
· is the number of HARQ-ACK information bits for initial HARQ-ACK transmission
·  is the number of deferred HARQ-ACK information bits for SPS PDSCH reception
·  is the number of HARQ-ACK information bits that the UE determines as described in TS38.213 clause 9.1.2.1 or 9.1.3.1 for HARQ-ACK codebook retransmission
·  is the number of HARQ-ACK information bits that the UE determines as described in TS38.213 clause 9.1.2.1 or 9.1.3.1 for initial HARQ-ACK codebook
Option 1 is simple but would cause unnecessary higher UE power consumption if there are placeholder information bits in HARQ-ACK codebook. Option 3 is the most optimal scheme for UE power consumption, but UE needs to store or recalculate  for the retransmitted HARQ-ACK codebook, which would increase the UE implementation complexity. Option 2 is a trade-off between UE power consumption and implementation complexity where UE determines  as the number of HARQ-ACK information bits for HARQ-ACK codebook retransmission, and determines  as the number of deferred HARQ-ACK information bits for SPS PDSCH receptions, and  is determined same as the case when only initial HARQ-ACK codebook is transmitted. 





Moreover, CATT provided potential TPs for each of the 3 possible options above. 

TP for Option 1: 

	[bookmark: _Toc12021448][bookmark: _Toc20311560][bookmark: _Toc26719385][bookmark: _Toc29894816][bookmark: _Toc29899115][bookmark: _Toc29899533][bookmark: _Toc29917270][bookmark: _Toc36498144][bookmark: _Toc45699170][bookmark: _Toc137056364]7.2.1	UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
[image: ] [dBm]
where 
<Unchanged parts are omitted>
-	 is a PUCCH transmission power adjustment component on active UL BWP  of carrier  of primary cell 
-	For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 
-	 is a number of PUCCH format 0 symbols or PUCCH format 1 symbols for the PUCCH transmission as described in clause 9.2.
-	 for PUCCH format 0 
-	 for PUCCH format 1
-	For PUCCH format 0,  
-	For PUCCH format 1
-	if the PUCCH transmission provides multicast HARQ-ACK information according to the second HARQ-ACK reporting mode as described in clause 18, 
-	otherwise, , where  is a number of UCI bits in PUCCH transmission occasion  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, , where 
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook.  is the same as  as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2
-	 is a number of resource elements determined as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, , where 
-	
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2 
-	 is a number of CRC bits that the UE determines as described in clause 9.2
-	 is a number of resource elements that the UE determines as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell .
<Unchanged parts are omitted>
[bookmark: _Toc137056396]9.1.5	HARQ-ACK codebook retransmission 
<Unchanged parts are omitted>
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits and the second HARQ-ACK information bits.
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits, the second HARQ-ACK information bits and the third HARQ-ACK information bits.
If in slot  the UE would transmit a first PUCCH with first HARQ-ACK information over more than one slot and a second PUCCH with second HARQ-ACK information over one or more slots, where the first and second HARQ-ACK information have same priority value, the UE multiplexes in the PUCCH transmission in slot  one of
-	the first HARQ-ACK information if the first PUCCH starts at an earlier slot than the second PUCCH, or
-	the second HARQ-ACK information if the second PUCCH starts at an earlier slot than the first PUCCH.
<Unchanged parts are omitted>
[bookmark: _Toc137056407]9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
<Unchanged parts are omitted>
The UE does not expect to be provided both sps-HARQ-Deferral and nrofSlots or pucch-RepetitionNrofSlots for any PUCCH resource of same priority.
 is the total number of the second HARQ-ACK information bits as described in this clause and HARQ-ACK information in the HARQ-ACK codebook the UE generates as described in clauses 9.1.2, 9.1.2.1, 9.1.3.1. 




 
TP for Option 2:

	7.2.1	UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
[image: ] [dBm]
where 
<Unchanged parts are omitted>
-	 is a PUCCH transmission power adjustment component on active UL BWP  of carrier  of primary cell 
-	For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 
-	 is a number of PUCCH format 0 symbols or PUCCH format 1 symbols for the PUCCH transmission as described in clause 9.2.
-	 for PUCCH format 0 
-	 for PUCCH format 1
-	For PUCCH format 0,  
-	For PUCCH format 1
-	if the PUCCH transmission provides multicast HARQ-ACK information according to the second HARQ-ACK reporting mode as described in clause 18, 
-	otherwise, , where  is a number of UCI bits in PUCCH transmission occasion  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, , where 
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH.  is the same as  as described in clause 9.1.4 for Type-3 HARQ-ACK codebook. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2
-	 is a number of resource elements determined as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, , where 
-	
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2 
-	 is a number of CRC bits that the UE determines as described in clause 9.2
-	 is a number of resource elements that the UE determines as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell .
<Unchanged parts are omitted>
9.1.5	HARQ-ACK codebook retransmission 
<Unchanged parts are omitted>
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits and the second HARQ-ACK information bits.
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits, the second HARQ-ACK information bits and the third HARQ-ACK information bits.
If in slot  the UE would transmit a first PUCCH with first HARQ-ACK information over more than one slot and a second PUCCH with second HARQ-ACK information over one or more slots, where the first and second HARQ-ACK information have same priority value, the UE multiplexes in the PUCCH transmission in slot  one of
-	the first HARQ-ACK information if the first PUCCH starts at an earlier slot than the second PUCCH, or
-	the second HARQ-ACK information if the second PUCCH starts at an earlier slot than the first PUCCH.
If , the UE determines a number of HARQ-ACK information bits for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as  where 
-	 is the number of first HARQ-ACK information bits for HARQ-ACK codebook retransmission
-	if the UE would also multiplex in the PUCCH transmission second HARQ-ACK codebook,  is the number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 9.1.3.1 for the second HARQ-ACK codebook, otherwise 
-	if the UE performs a procedure for deferring third HARQ-ACK information for SPS PDSCH receptions to slot ,  is the number of HARQ-ACK information bits for SPS PDSCH receptions deferred to slot , otherwise 
<Unchanged parts are omitted>
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
<Unchanged parts are omitted>
The UE does not expect to be provided both sps-HARQ-Deferral and nrofSlots or pucch-RepetitionNrofSlots for any PUCCH resource of same priority.
 is the total number of the second HARQ-ACK information bits as described in this clause and HARQ-ACK information in the HARQ-ACK codebook the UE generates as described in clauses 9.1.2, 9.1.2.1, 9.1.3.1. 
If , the UE determines a number of HARQ-ACK information bits for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as  where 
-	 is the number of deferred first HARQ-ACK information bits for SPS PDSCH receptions as described in this clause
-	if the UE would also multiplex in the PUCCH transmission  second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information,  is the number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 9.1.3.1 for the second HARQ-ACK codebook, otherwise 



 


TP for Option 3:

	7.2.1	UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
[image: ] [dBm]
where 
<Unchanged parts are omitted>
-	 is a PUCCH transmission power adjustment component on active UL BWP  of carrier  of primary cell 
-	For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 
-	 is a number of PUCCH format 0 symbols or PUCCH format 1 symbols for the PUCCH transmission as described in clause 9.2.
-	 for PUCCH format 0 
-	 for PUCCH format 1
-	For PUCCH format 0,  
-	For PUCCH format 1
-	if the PUCCH transmission provides multicast HARQ-ACK information according to the second HARQ-ACK reporting mode as described in clause 18, 
-	otherwise, , where  is a number of UCI bits in PUCCH transmission occasion  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, , where 
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH.  is the same as  as described in clause 9.1.4 for Type-3 HARQ-ACK codebook. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2
-	 is a number of resource elements determined as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, , where 
-	
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2 
-	 is a number of CRC bits that the UE determines as described in clause 9.2
-	 is a number of resource elements that the UE determines as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell .
<Unchanged parts are omitted>
9.1.5	HARQ-ACK codebook retransmission 
<Unchanged parts are omitted>
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits and the second HARQ-ACK information bits.
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits, the second HARQ-ACK information bits and the third HARQ-ACK information bits.
If in slot  the UE would transmit a first PUCCH with first HARQ-ACK information over more than one slot and a second PUCCH with second HARQ-ACK information over one or more slots, where the first and second HARQ-ACK information have same priority value, the UE multiplexes in the PUCCH transmission in slot  one of
-	the first HARQ-ACK information if the first PUCCH starts at an earlier slot than the second PUCCH, or
-	the second HARQ-ACK information if the second PUCCH starts at an earlier slot than the first PUCCH.
If , the UE determines a number of HARQ-ACK information bits for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as  where 
-	 is the number of HARQ-ACK information bits  that the UE determines as described in clause 9.1.2.1 or 9.1.3.1 for the HARQ-ACK codebook retransmission
-	if the UE would also multiplex in the PUCCH transmission second HARQ-ACK codebook,  is the number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 9.1.3.1 for the second HARQ-ACK codebook, otherwise 
-	if the UE performs a procedure for deferring third HARQ-ACK information for SPS PDSCH receptions to slot ,  is the number of HARQ-ACK information bits for SPS PDSCH receptions deferred to slot , otherwise 
<Unchanged parts are omitted>
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
<Unchanged parts are omitted>
The UE does not expect to be provided both sps-HARQ-Deferral and nrofSlots or pucch-RepetitionNrofSlots for any PUCCH resource of same priority.
 is the total number of the second HARQ-ACK information bits as described in this clause and HARQ-ACK information in the HARQ-ACK codebook the UE generates as described in clauses 9.1.2, 9.1.2.1, 9.1.3.1. 
If , the UE determines a number of HARQ-ACK information bits for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as  where 
-	 is the number of deferred first HARQ-ACK information bits for SPS PDSCH receptions as described in this clause
-	if the UE would also multiplex in the PUCCH transmission  second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information,  is the number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 9.1.3.1 for the second HARQ-ACK codebook, otherwise 







0.1 1st round 
As noted in the summary, we discussed this issue during RAN1#114 already without reaching any conclusion on the handling. 
The intention in the 1st round by the moderator is getting feedback on the following:
· Should this be discussed during this meeting?
· Which of the 3 options do you prefer / support?
· Is a change to the specifications needed?
· Feedback on the TPs by CATT
· Feedback on the red part (common to Options 1, 2, 3)
· Feedback on the additional parts for Option 2 (in magenta & blue, in addition to the red parts of Option1)
· Feedback on the additional parts for Option3 (in magenta & green, in addition to the red parts of Option1) 
· 
Based on the first round of discussion, the moderator will provide the related proposals (incl. TP) for the first online session Monday afternoon. 
Question1.1: Do you support discussing the issue during the meeting?
	Yes - support: 
	Huawei, HiSilicon, Samsung, ZTE, CATT, LG,Xiaomi, vivo

	No - not support: 
	QC



Comments: 
	Company
	Comments 

	QC
	This looks like an optimization with a lot of specification change. Not sure we need to do it for every concatenated codebooks. We are not sure if gNB will do the corresponding optimization, i.e., use the know dummy NACK to facilitate PUCCH decoding for each type of concatenated codebook. Can we just live with current specification if it is not broken regarding power control for this concatenated codebook?

	Huawei, HiSilicon
	We acknowledge that the procedure of TPC is not complete without clarification for the case of combined initial HARQ-ACK CB, HARQ-ACK retransmission CB, and deferred HARQ-ACK.

	Samsung
	A simple clarification for this case should be sufficient in the specifications.

	ZTE
	We support to discuss this issue in this meeting in order to make the specification clear.

	Xiaomi
	Clarification is needed to avoid ambiguity. But the specification change should try to be simple 




Question1.2: Which of the following options on the TPC parameter determination do you support?
	· Option 1:   
· Option 2:   
· Option 3:  
· Where
·  is the number of HARQ-ACK information bits for HARQ-ACK codebook retransmission
· is the number of HARQ-ACK information bits for initial HARQ-ACK transmission
·  is the number of deferred HARQ-ACK information bits for SPS PDSCH reception
·  is the number of HARQ-ACK information bits that the UE determines as described in TS38.213 clause 9.1.2.1 or 9.1.3.1 for HARQ-ACK codebook retransmission
·  is the number of HARQ-ACK information bits that the UE determines as described in TS38.213 clause 9.1.2.1 or 9.1.3.1 for initial HARQ-ACK codebook





	Option 1:  

	Yes
	Huawei, HiSilicon, ZTE, LG,Xiaomi

	
	No  
	Samsung

	Option 2:  
 

	Yes
	CATT

	
	No  
	[Huawei, HiSilicon], Samsung

	Option 3:  
	Yes
	Samsung

	
	No  
	Huawei, HiSilicon, CATT



Comments: 
	Company
	Comments 

	Huawei, HiSilicon
	We should adopt a simple way and avoid optimization at this stage, i.e., Option 1. 
For Option 3, it will be more complex since UE has to maintain two sizes (one for n_HARQ and the other for O_ACK) for one HARQ-ACK CB (initial HARQ CB, retran-HARQ CB or deferred HARQ CB); it is especially complex for retran-HARQ CB, since the UE has to store the n_HARQ since the initial transmission.
For Option 2, from complexity perspective, it is comparable with Option 1, but it has more changes on spec.

	Samsung
	Option 3 is according to legacy and provides the best performance. An equivalent exists for the “enhanced” Type-2 HARQ-ACK CB from Rel-16 (end of clause 9.1.3.3).

	ZTE
	We also prefer the simplest way as this late stage of R17 URLLC.

	CATT
	We share Huawei’s view on the complexity of Option 3 and complexity of . Between Option 1 and Option 2, our preference is Option 2 which is more power efficient.

	LG
	We prefer simplest way with minimizing specification impact

	vivo
	We think it is better to make clarification. We slightly prefer Option 2, i.e., for initial transmission, it is n_HARQ-ACK, for retransmission, it is O_retran (considering that for HARQ-ACK retransmission, UE only needs to store the retransmission codebook rather than corresponding n_HARQ-ACK). Option 1 is also fine to us if most company prefer a simple way.




Question 1.3: Do you think a specification change is needed?
	Yes 
	Huawei, HiSilicon, ZTE, CATT,Xiaomi

	No 
	



Comments: 
	Company
	Comments 

	Huawei, HiSilicon
	Otherwise it is not clear on how to perform TPC in case of HARQ-ACK retransmission and/or deferred HARQ are available.

	Samsung
	Assuming option 3, the current text in 9.1.3.3 can be re-used (much simpler than the text suggested above).
For 9.1.5, the following can be added placement is assumed to be prior to the paragraph discussing the case of deferred HARQ-ACK – that case does not need to be addressed in 9.1.5 and can be only in 9.2.5.4).
For obtaining a PUCCH transmission power if , the UE determines a number of HARQ-ACK information bits  where and  are respectively the number of HARQ-ACK information bits for the first HARQ-ACK codebook and the second HARQ-ACK codebook that the UE determines as described in clause 9.1.2.1 or 9.1.3.1.

Similar for 9.2.5.4
For obtaining a PUCCH transmission power if , the UE adds the first HARQ-ACK information bits for SPS PDSCH receptions to  in clause 9.1.2.1 or 9.1.3.1.

	
	

	
	

	
	



Question 1.4: Do you have any comment on the TP by CATT on Option 1? For all 3 Options: Do you have any comments on the red parts of the TP (TP for Option 1, also part of TP for Option 2 & 3)?
Comments: 
	Company
	Comments 

	Huawei, HiSilicon
	1) The TP for Option 1 in FL summary seems wrongly capturing from R1-2309485. Option 1 is NOT common with Option 2/3 in Section 7.2.1, and should be corrected as:
=================== Start of the TP===================
7.2.1	UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
<Unchanged parts are omitted>
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH.  is the same as  as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
……
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, , where 
-	
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
=================== End of the TP===================

2) In 9.1.5 and 9.2.5.4, Option 1/2/3 miss the case of retran-HARQ CB only and deferred HARQ CB only, respectively. We suggest the following unified wording.
=================== Start of the TP===================
9.1.5	HARQ-ACK codebook retransmission 
<Unchanged parts are omitted>
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits and the second HARQ-ACK information bits.
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.
  is the total number of the first HARQ-ACK information bits, the second HARQ-ACK information bits if any and the third HARQ-ACK information bits if any.
If in slot  the UE would transmit a first PUCCH with first HARQ-ACK information over more than one slot and a second PUCCH with second HARQ-ACK information over one or more slots, where the first and second HARQ-ACK information have same priority value, the UE multiplexes in the PUCCH transmission in slot  one of
-	the first HARQ-ACK information if the first PUCCH starts at an earlier slot than the second PUCCH, or
-	the second HARQ-ACK information if the second PUCCH starts at an earlier slot than the first PUCCH.
<Unchanged parts are omitted>
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
<Unchanged parts are omitted>
The UE does not expect to be provided both sps-HARQ-Deferral and nrofSlots or pucch-RepetitionNrofSlots for any PUCCH resource of same priority.
 is the total number of the second HARQ-ACK information bits as described in this clause and HARQ-ACK information in the HARQ-ACK codebook the UE generates as described in clauses 9.1.2, 9.1.2.1, 9.1.3.1 if any. 
=================== End of the TP===================


	Moderator
	Thanks HW for pointing this out. To prevent any further mistakes, I copied the 3 full TPs separately now and changed the question accordingly. Please check. 

	
	

	
	

	
	



Question 1.5: Do you have any comments on the TP by CATT on Option 2? 
Comments: 
	Company
	Comments 

	
	

	
	

	
	

	
	

	
	



Question 1.6: Do you have any comments on the TP by CATT on Option 3? 
Comments: 
	Company
	Comments 

	
	

	
	

	
	

	
	

	
	



Issue#2: Starting symbol of subslot based PUCCH repetition (38.213)
0. Companies’ inputs 

Huawei in their discussion document in R1-2310259 discuss the following: 
	The sub-slot based PUCCH repetition is supported for all UCI types including HARQ-ACK, SR and CSI.
	 Agreement
To align with Rel-16 slot-based PUCCH repetition operation, support sub-slot based PUCCH repetition configured with / using nrofSlots (i.e., not using dynamic indication) of all UCI types (incl. HARQ, SR & CSI). 



....
The current 213 spec is not clear which sub-slot index to apply for the first PUCCH repetition for SR/CSI when the startingSymbolIndex is larger than the sub-slot length. E.g. for P-CSI with startingSymbolIndex=8 and , the specification only defines that the first symbol of each PUCCH repetition is mod(startingSymbolIndex, subslotLengthForPUCCH)=1, but it does not say in which sub-slot (among the 14 symbol slot) the first PUCCH repetition would starts. As one understanding, the first PUCCH repetition always starts with sub-slot 0 (i.e. the first sub-slot) as shown in figure 1(a), and as another understanding, the first PUCCH repetition starts with sub-slot 1 (i.e. the second sub-slot) as shown in figure 1(b) which is derived by . To support more flexibility of the position of the first PUCCH repetition, we tend to prefer the latter understanding, i.e., the subslot index for the first PUCCH repetition is determined by .
[image: ]
Fig.1 CSI sub-slot PUCCH repetitions with startingSymbolIndex=8 and 

Proposal 1: To resolve the ambiguity in 38.213 regarding the starting sub-slot for sub-slot based PUCCH repetition, it should be clarified that the first PUCCH repetition for SR or CSI is in the -th sub-slot within the slot.





The related draft CR in R1-2310260 notes the following reason for change: 
	Reason for change:
	For sub-slot based PUCCH repetition for CSI or SR, the sub-slot for the first repetition is not clear.

	
	

	Summary of change:
	For sub-slot based PUCCH repetition for CSI or SR, the first repetition is in the -th sub-slot within the slot.

	
	

	Consequences if not approved:
	The spec is ambigous, UE and gNB may not be aligned for the sub-slot for the first PUCCH repetition for CSI or SR.



... and the following draft CR text:
	[bookmark: _Toc29894855][bookmark: _Toc29899154][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc36498183][bookmark: _Toc45699210][bookmark: _Toc106629454]9.2.6	PUCCH repetition procedure
[bookmark: _Hlk86776043]A UE can be indicated to transmit a PUCCH over  slots using a PUCCH resource, where
-	if the PUCCH resource is indicated by a DCI format and includes PUCCH-nrofSlots,  is provided by PUCCH-nrofSlots
-	otherwise,  is provided by nrofSlots
If the UE is provided subslotLengthForPUCCH, a slot for a PUCCH transmission with repetitions over  slots includes a number of symbols indicated by subslotLengthForPUCCH.
For , 
-	the UE repeats the PUCCH transmission with the UCI over  slots 
-	a repetition of the PUCCH transmission in each of the  slots has a same number of consecutive symbols, as provided by nrofSymbols
-	a repetition of the PUCCH transmission in each of the  slots has a same first symbol, as provided by startingSymbolIndex if subslotLengthForPUCCH is not provided; otherwise mod(startingSymbolIndex, subslotLengthForPUCCH)
-	for the PUCCH transmission with CSI or SR, the first repetition is in the (-th slot of subslotLengthForPUCCH symbols within the slot of   symbols [4, TS38.211]
========================= Unchanged parts =========================





0.3 1st round 

Question 2.1: Do you support discussing / treat the above during RAN1#114bis?
	Yes - support: 
	QC, Huawei, HiSilicon, ZTE, CATT, vivo, Apple

	No - not support: 
	Samsung, LG,Xiaomi




Question 2.2: Do you support (see a need for) a related clarification in 38.213?
	Yes - support: 
	QC, Huawei, HiSilicon, ZTE, vivo, Apple

	No - not support: 
	Samsung, LG,Xiaomi



Question 2.3: Do you support the draft CR text / TP by Huawei above?
	Yes - support: 
	Huawei, HiSilicon

	No - not support: 
	QC, Samsung, LG,Xiaomi



Comments (in general – especially on the provided draft CR text /TP by Huawei): 
	Company
	Comments 

	QC
	We agree with the intention of the TP. It seems interpretation b) in Huawei’s accompanying discussion paper x0259 is reasonable. But the TP may need some discussion. The TP has “” which seems assuming sub-slot counter starts from 1 in a slot. Maybe I overlooked it in spec, but I did not find clarification whether sub-slot counter starts from 0 or 1. Not saying we have a strong view on this. But Maybe a clarification in spec on sub-slot counter starts from 0 or 1 is needed. 

	Huawei, HiSilicon
	Support.
As a clarification to QC’s comments, it says “(-th slot”, not slot index . 
Therefore, it is appropriate to start with “1-th” rather than “0-th”. An example in 38.213 is given in below:
[image: ]

	Samsung
	There is no problem to be solved by the proposed CR. The UE is provided a starting symbol and a number of symbols for a PUCCH resource and, in case of repetitions, a number of slots (sub-slots) for PUCCH repetitions. Everything is defined. 

	LG
	We think the PUCCH repetition procedure doesn’t need additional description for specific UCIs. Once PUCCH with a UCI is scheduled, the PUCCH resource should be confined within a subslot if the subslot is provided. Then, following sentence in the current specification would be sufficient. 

If the UE is provided subslotLengthForPUCCH, a slot for a PUCCH transmission with repetitions over  slots includes a number of symbols indicated by subslotLengthForPUCCH.


	Xiaomi
	We share similar view as Samsung. Current spec can already pin the starting symbol of the first repetition within a 14-symbol slot. That is the location of the first repetition is quite clear. Our understanding for HW’s TP is to provide another dimension of describing the location of the first repetition from sub-slot’s perspective. But we are wondering whether it is essential.



	vivo
	We agree with the intention of the TP. But the change needs further discussion.
‘the slot’ in the draft CR text / TP by Huawei above is not clear to us.
In current spec, the following is captured to determine the  slots.
For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having
-	an UL symbol, as described in clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex as a first symbol, and
-	consecutive UL symbols, as described in clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols

Note that the slot determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting is a slot of  symbols. The CR is proposed to capture how to determine a sub-slot within a slot. But the sub-slot determined by (-th slot of subslotLengthForPUCCH symbols within the slot of   symbols determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting may not  be available for PUCCH transmission which is not the first repetition. 


	
	

	
	

	
	




1 First online session (Mon Oct 8th)
1. On Issue #1: 
Based on the feedback received: 
· Majority of companies think a relate clarification would be needed in the specifications
· Majority of companies think Option 1 would be the simplest clarification

Based on this, the moderator proposed to (a) have an agreement to clarify the related TPC operation using Option 1 and (b) trying to agree on the TP. 

Proposal 1.1: The PUCCH TPC parameter determination for HARQ-ACK codebook re-transmission and SPS deferral is based on Option 1:  

On the TP: I used the original TP from CATT on Option 1 and added the ‘if any’ in yellow proposed by Huawei (but did not remove the ‘O_ACK’ sentence proposed by CATT – as this is related to a different paragraph so better to have the clarification also for the earlier paragraph). 

Proposal 1.2: The following TP to 38.213 is applied to clarify the PUCCH TPC operation according to Option 1:  
	7.2.1	UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as
[image: ] [dBm]
where 
<Unchanged parts are omitted>
-	 is a PUCCH transmission power adjustment component on active UL BWP  of carrier  of primary cell 
-	For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 
-	 is a number of PUCCH format 0 symbols or PUCCH format 1 symbols for the PUCCH transmission as described in clause 9.2.
-	 for PUCCH format 0 
-	 for PUCCH format 1
-	For PUCCH format 0,  
-	For PUCCH format 1
-	if the PUCCH transmission provides multicast HARQ-ACK information according to the second HARQ-ACK reporting mode as described in clause 18, 
-	otherwise, , where  is a number of UCI bits in PUCCH transmission occasion  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, , where 
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook.  is the same as  as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2
-	 is a number of resource elements determined as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, , where 
-	
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook, or as described in clause 9.1.4 for Type-3 HARQ-ACK codebook, or as described in clause 9.1.5 for HARQ-ACK codebook retransmission, or as described in clause 9.2.5.4 for deferring HARQ-ACK for SPS PDSCH. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2 
-	 is a number of CRC bits that the UE determines as described in clause 9.2
-	 is a number of resource elements that the UE determines as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell .
<Unchanged parts are omitted>
9.1.5	HARQ-ACK codebook retransmission 
<Unchanged parts are omitted>
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits and the second HARQ-ACK information bits.
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.  is the total number of the first HARQ-ACK information bits, the second HARQ-ACK information bits if any and the third HARQ-ACK information bits if any.
If in slot  the UE would transmit a first PUCCH with first HARQ-ACK information over more than one slot and a second PUCCH with second HARQ-ACK information over one or more slots, where the first and second HARQ-ACK information have same priority value, the UE multiplexes in the PUCCH transmission in slot  one of
-	the first HARQ-ACK information if the first PUCCH starts at an earlier slot than the second PUCCH, or
-	the second HARQ-ACK information if the second PUCCH starts at an earlier slot than the first PUCCH.
<Unchanged parts are omitted>
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
<Unchanged parts are omitted>
The UE does not expect to be provided both sps-HARQ-Deferral and nrofSlots or pucch-RepetitionNrofSlots for any PUCCH resource of same priority.
 is the total number of the second HARQ-ACK information bits as described in this clause and HARQ-ACK information in the HARQ-ACK codebook the UE generates as described in clauses 9.1.2, 9.1.2.1, 9.1.3.1 if any. 

	



1. On Issue #2: 
Based on the feedback received: 
· Majority of companies think a relate clarification would be needed in the specifications – but also a sizeable number of companies think that no clarification is needed for the specifications. 
· As a consequence, the moderator suggests to discuss if the TP can be approved directly (as the TP by Huawei seems correct in case a clarification is needed)


Proposal 2: The following TP to 38.213 clarifying the PUCCH repetition procedure for sub-slot based PUCCH is adopted: 
	9.2.6	PUCCH repetition procedure
A UE can be indicated to transmit a PUCCH over  slots using a PUCCH resource, where
-	if the PUCCH resource is indicated by a DCI format and includes PUCCH-nrofSlots,  is provided by PUCCH-nrofSlots
-	otherwise,  is provided by nrofSlots
If the UE is provided subslotLengthForPUCCH, a slot for a PUCCH transmission with repetitions over  slots includes a number of symbols indicated by subslotLengthForPUCCH.
For , 
-	the UE repeats the PUCCH transmission with the UCI over  slots 
-	a repetition of the PUCCH transmission in each of the  slots has a same number of consecutive symbols, as provided by nrofSymbols
-	a repetition of the PUCCH transmission in each of the  slots has a same first symbol, as provided by startingSymbolIndex if subslotLengthForPUCCH is not provided; otherwise mod(startingSymbolIndex, subslotLengthForPUCCH)
-	for the PUCCH transmission with CSI or SR, the first repetition is in the (-th slot of subslotLengthForPUCCH symbols within the slot of   symbols [4, TS38.211]
========================= Unchanged parts =========================





Outcome
TBA
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image3.png
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined
according to the SCS of SS/PBCH blocks as follows, where index 0 corresponds to the first symbol of the first slot in a
half-frame. ©

- Case A - 15 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes of {2,8} + 14 n. «
- For operation without shared spectrum channel access: «
- For carrier frequencies smaller than or equal to 3 GHz, n =0,1. «
- For carrier frequencies within FR1 larger than 3 GHz, n = 0,1,2,3.+

- For operation with shared spectrum channel access, as described in [15, TS 37.213], n =0,1,2,3,4.«




