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1	Introduction 
In this document, the text proposals for the following topics are presented. Each corresponding section also includes a reason for the proposed addition or modification.
	Section 2
	Intra-UE prioritization for PUCCH repetition

	Section 3
	Clarification of sub-slot based Type 1 HARQ-ACK codebook 


2	Prioritization for PUCCH repetition
In the current NR standard TS 38.213 v16.2.0, the UE behavior for handling overlapping PUCCH/PUSCH transmissions with different priorities are specified. However, if one of the PUCCH is with repetitions, then the UE behavior is missing. This issue was identified and discussed in 3GPP RAN1 #102_e meeting. A reasonable UE behavior is to drop the low priority channel in the overlapping slots, and the UE shall drop the overlapping low priority channels per slot. 

	Reason for change:
	In TS 38.213 v16.3.0, the UE behavior for handling overlapping PUCCH/PUSCH transmissions with repetitions and with different priorities are missing. The TP in this section specifies the UE behavior to resolve overlapping PUCCH/PUSCH transmissions with repetitions and with different priorities. 


	
	

	Summary of change:
	The current UE behavior to cancel low priority channel due to collision with high priority channel are extended to cover the case of at least one of the overlapping channels are scheduled with repetitions. 

	
	

	Consequences if not approved:
	PUCCH repetition is broken whenever the UE is configured with two priorities at the physical layer.  




	Modified clause (Section 9 of TS 38.213)



When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5 and 9.2.6. Then,
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time in a slot with a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission in the slot
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time in a slot with a transmission of a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission in the slot
where
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5 and 9.2.6
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability

------------------------------------ Omitted parts --------------


If a UE would transmit the following channels , including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or
-	a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell
the UE is expected to cancel the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index in the overlapping slot(s).

	End





3 Clarification of sub-slot based Type 1 HARQ-ACK codebook
In previous 3GPP RAN1 meetings, it was agreed that R15 HARQ-codebook construction is applied in unit of sub-slot at least for Type-2 HARQ-ACK codebook in Rel-16. For Type-1 codebook, it is our understanding that sub-slot based construction was also supported in the specification by interpreting “slot” as “sub-slot” if UE is configured with subslotLength-ForPUCCH. However, the pseudo code in TS 38.213 is broken when UE is configured with subslotLength-ForPUCCH. More specifically, according to the spec,   in the pseudo code shall be interpreted as the subslot index, but the corresponding pseudo code is problematic for TDD system, since we need to first convert  to an uplink slot index, and then map the slot index  to a downlink slot. Furthermore, for Type-1 HARQ-ACK codebook construction has large redundancies as analyzed in [1]. 
In this section, we propose some TP to fix the issues analyzed above in TS 38.213.  

	Reason for change:
	1. In TS 38.213 v16.3.0, the Type-1 HARQ-ACK codebook design as provided in Section 9.1.2.1 is broken for TDD and when the UE is provided by subslotLength-ForPUCCH.
2. The Type-1 HARQ-ACK codebook design as provided in Section 9.1.2.1 results in a large redundancy in the codebook size, when the UE is provided by subslotLength-ForPUCCH.

	
	

	Summary of change:
	The pesudo code in Section 9.1.2.1 was modified to account for 
1) The slot denotes subslot instead of slot
2) To determine the PDSCH occasions for the Type 1 HARQ-ACK CB, SLIV entries that does not end in the subslot is removed from counting. 

	
	

	Consequences if not approved:
	The Type 1 HARQ-ACK codebook as provided in Section 9.1.2.1 is broken for TDD and when the UE is provided by subslotLength-ForPUCCH.   




	Modified clause (Section 9 of 38.212)


For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
If the UE is provided subslotLength-ForPUCCH
	Set  to be the number of subslots contained in an uplink slot on the PUCCH cell
else
	Set 
end if
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while [image: ] 
if  or if the UE is provided subslotLength-ForPUCCH [image: ] 
Set [image: ] – index of a DL slot within an UL slot
while  
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot  [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else if the UE is provided subslotLength-ForPUCCH and the end of the PDSCH time resource derived by row r in slot  does not overlap with the PUCCH slot 
[image: ];  
else 
[image: ]; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
else 
Set [image: ] to the cardinality of [image: ]
Set [image: ] to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of [image: ]
while [image: ]
Set [image: ] 
while [image: ]
if [image: ] for start OFDM symbol index [image: ] for row [image: ] 
[image: ]; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row [image: ]
[image: ];
[image: ];
else
[image: ]; 
end if
end while
[image: ]
[image: ];
Set [image: ] to the smallest last OFDM symbol index among all rows of [image: ];
end while
end if
;
end if
end while
end if
[image: ];
end while
else 
while [image: ] 
if   or if the UE is provided subslotLength-ForPUCCH
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL  BWP change on the PCell and slot 
 is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else if the UE is provided subslotLength-ForPUCCH and the end of the PDSCH time resource derived by row r in slot  does not overlap with the slot 
	[image: ];  

else
[image: ]; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
else 
Set [image: ] to the cardinality of [image: ]
Set [image: ] to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of [image: ]
while [image: ]
Set [image: ] 
while [image: ]
if [image: ] for start OFDM symbol index [image: ] for row [image: ] 
[image: ]; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row [image: ]
[image: ];
[image: ];
else
[image: ]; 
end if
end while
[image: ]
[image: ];
Set [image: ] to the smallest last OFDM symbol index among all rows of [image: ];
end while
end if
;
end if
end while
end if
[image: ];
end while
end if

	End
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In this document, the text proposals for the following topics are presented. Each corresponding section also includes a 


reason for the proposed addition or modification.
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Prioritization for PUCCH repetition


 


In the current NR standard TS 38.213 v16.2.0, the UE behavior for handling overlapping PUCCH/PUSCH transmissions 


with different priorities are specified. However, if one of the PUCCH is with repetitions, then the UE behavior is missing. 


This issue was iden


tified and discussed in 


3GPP RAN1


 


#102_e


 


meeting


.


 


A


 


reasonable UE behavior is to drop the low 


priority channel in the overlapping slots


, and the UE shall drop the overlapping low priority channels per slot


. 


 


 


Reason for change:


 


In TS 38.213 v16.3.0, the UE


 


behavior for handling overlapping PUCCH/PUSCH 


transmissions with repetitions and with different priorities are missing. The TP in 


this section specifies the UE behavior to resolve overlapping PUCCH/PUSCH 


transmissions with repetitions and with different p


riorities. 


 


 


 


 


Summary of change:


 


The current UE behavior to cancel low priority channel due to collision with high 


priority channel are extended to cover the case of at least one of the overlapping 


channels are scheduled with repetitions. 


 


 


 


Consequences if not 


approved:


 


PUCCH repetitio


n is broken whenever the UE is configured with two priorities at 


the physical layer.  


 


 


 


M


odified clause (


Section 


9


 


of TS 38.213


)


 


 


When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes


, including 


repetitions if any


, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority 


index as described in Clause 9.2.5


 


and 9.2.6


.


 


Then,


 


-


 


if a transmission of 


a first PUCCH of 


larger


 


priority index


 


scheduled by a DCI format i


n a PDCCH reception


 


would overlap in time 


in a slot 


with a transmission 


of 
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second 


PUSCH or 


a second 


PUCCH of 


smaller


 


priority 


index, the UE c


ancels the transmission of the second PUSCH or the second PUCCH before the first symbol that 


would overlap 


with the first PUCCH transmission


 


in the slot
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Section  2  Intra - UE prioritization  for PUCCH repetition  

Section  3  Clarification of sub - slot based Type 1 HARQ - ACK codebook   

2   Prioritization for PUCCH repetition   In the current NR standard TS 38.213 v16.2.0, the UE behavior for handling overlapping PUCCH/PUSCH transmissions  with different priorities are specified. However, if one of the PUCCH is with repetitions, then the UE behavior is missing.  This issue was iden tified and discussed in  3GPP RAN1   #102_e   meeting .   A   reasonable UE behavior is to drop the low  priority channel in the overlapping slots , and the UE shall drop the overlapping low priority channels per slot .     

Reason for change:  In TS 38.213 v16.3.0, the UE   behavior for handling overlapping PUCCH/PUSCH  transmissions with repetitions and with different priorities are missing. The TP in  this section specifies the UE behavior to resolve overlapping PUCCH/PUSCH  transmissions with repetitions and with different p riorities.     

  

Summary of change:  The current UE behavior to cancel low priority channel due to collision with high  priority channel are extended to cover the case of at least one of the overlapping  channels are scheduled with repetitions.   

  

Consequences if not  approved:  PUCCH repetitio n is broken whenever the UE is configured with two priorities at  the physical layer.    

   

M odified clause ( Section  9   of TS 38.213 )  

  When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes , including  repetitions if any , the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority  index as described in Clause 9.2.5   and 9.2.6 .   Then,   -   if a transmission of  a first PUCCH of  larger   priority index   scheduled by a DCI format i n a PDCCH reception   would overlap in time  in a slot  with a transmission  of  a  second  PUSCH or  a second  PUCCH of  smaller   priority  index, the UE c ancels the transmission of the second PUSCH or the second PUCCH before the first symbol that  would overlap  with the first PUCCH transmission   in the slot  

