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1	Introduction
This document summaries the views on a draft CR in UL control related to number of PRB determination for a PUCCH transmission with format 3 and provides a few recommendations. This contribution is a revised version of R1-1905619 based on the offline discussions,
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	Reason for change:
	To determine the number of PRBs for PUCCH transmission, a minimum number of PRBs is selected and satisfies the max code rate conditions described in 38.213. However, There is additional constraint of PRB number for PUCCH format 3 described in 38.211, as shown below

            
It is possible that UE cannot find an appropriate number of PRBs, fulfilling all the conditions. For example, to satisfy the max code rate conditions, i.e.
· Actual code rate with  <= the configured max code rate
· Actual code rate with  > the configured max code rate
  may be 11 under some configuration. Since 11 is not allowed for PUCCH Format 3,  has to be used. However, this will conflict to the second max code rate condition as shown above.

	
	

	Summary of change:
	Add description that the determination of the minimum number of PRBs also takes into acount the constraint specified in 38.211 for clarification and remove the condition which may not be satisfied by the determined minimum number of PRBs.

Impact Analysis: 
Impacted functionality: the determination of PUCCH minimum number of PRBs

The change is to resolve an bug in the specification. UE may not find an appropriate number of PRBs to transmit PUCCH with satisfying all the constraints in the original version. 
If the UE is implemented according to the change but the NW is not, 
1) NW may not be able to find an appropriate number of PRBs

If the NW is implemented according to the change but the UE is not,
2) UE may not be able to find an appropriate number of PRBs


	
	

	Consequences if not approved:
	UE may not find an appropriate number of PRBs to transmit PUCCH with satisfying all the constraints in the specification

	
	

	Clauses affected:
	  9.2.3 and 9.2.5.1
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	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	









----------------------------------------------- Start of Text Proposal ---------------------------------------------
[bookmark: _Ref500241945][bookmark: _Toc535263197]9.2.3	UE procedure for reporting HARQ-ACK
< Unchanged parts are omitted >












If a UE transmits a PUCCH with  HARQ-ACK information bits and  bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs according to [4, TS 38.211], that is smaller than or equal to a number of PRBs  provided respectively by nrofPRBs of PUCCH-format2 or nrofPRBs of PUCCH-format3 and start from the first PRB from the number of PRBs, that results to  and, if , , where , , , and  are defined in Subclause 9.2.5.2. If , the UE transmits the PUCCH over  PRBs.
< Unchanged parts are omitted >
[bookmark: _Ref500749986][bookmark: _Toc535263200]9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
< Unchanged parts are omitted >












If a UE transmits a PUCCH with  HARQ-ACK information bits,  SR bits, and  CRC bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs according to [4, TS 38.211], that is smaller than or equal to a number of PRBs provided respectively by nrofPRBs in PUCCH-format2  or nrofPRBs in PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to  and, if , , where , , , and  are defined in Subclause 9.2.5.2. If , the UE transmits the PUCCH over the  PRBs.

< Unchanged parts are omitted >
----------------------------------------------- End of Text Proposal --------------------------------------------
3	Discussion
It is correct that the number of PRBs determined by the UE for PUCCH format 3, should also satisfy the constraint given in 38.211. However, the text in 38.211 Subclause 6.3.2.6.3 enforces this constraint as it is shown below. 
[image: ]
The understanding is that the UE behaviour is specified based on both 38.213 and 38.211 in this case, although the conditions are stated in different specifications. If that is not a common understanding, the CR clarifies this behaviour.
Also, it seems that due to the highlighted text, the UE has to determine the “minimum” number of PRBs fulfilling the first condition. Due to the word “minimum”, the second condition seems to be redundant and can be removed. However, this is not the reason for the removal in the draft CR.

.., the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs ...

nrofPRBs in PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to  and, if , ,
Finally, based on this discussion, it seems that the reference to 38.213 in 38.211 Subclause 6.3.2.6.3, should be updated from “subclause 9.2.1” to “subclauses 9,2,3 and 9,2,5”, or “subclause 9.2” or alternatively the reference “subclause 9.21” cold be removed. 
Based on the offline discussion, the following recommendations are updated as the following:
Recommendation 1:
· The updates TPs for TS 38.213 as the following, can be considered for adoption if agreed:




----------------------------------------------- Start of Text Proposal ---------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
< Unchanged parts are omitted >












If a UE transmits a PUCCH with  HARQ-ACK information bits and  bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs  provided respectively by nrofPRBs of PUCCH-format2 or nrofPRBs of PUCCH-format3 and start from the first PRB from the number of PRBs, that results to  and, if , , where , , , and  are defined in Subclause 9.2.5.2. For PUCCH format 3, if [image: cid:image005.png@01D4EEA0.23301A00] is not equal [image: ] according to [4, TS 38.211], [image: cid:image005.png@01D4EEA0.23301A00] is increased to the nearest allowed value of nrofPRBs for PUCCH-format3 [12, TS 38.331].


 If , the UE transmits the PUCCH over  PRBs.

< Unchanged parts are omitted >
9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
< Unchanged parts are omitted >














[bookmark: _GoBack]If a UE transmits a PUCCH with  HARQ-ACK information bits,  SR bits, and  CRC bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by nrofPRBs in PUCCH-format2  or nrofPRBs in PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to  and, if , , where , , , and  are defined in Subclause 9.2.5.2. For PUCCH format 3, if [image: cid:image005.png@01D4EEA0.23301A00] is not equal [image: ] according to [4, TS 38.211], [image: cid:image005.png@01D4EEA0.23301A00] is increased to the nearest allowed value of nrofPRBs for PUCCH-format3 [12, TS 38.331]. If , the UE transmits the PUCCH over the  PRBs.
< Unchanged parts are omitted >
----------------------------------------------- End of Text Proposal --------------------------------------------

Recommendation 2:
· The updates TP for TS 38.211 as the following
· 

---------------------------------------------- Start of Text Proposal ---------------------------------------------
< Unchanged parts are omitted >

[bookmark: _Toc4163698]6.3.2.6.3	Block-wise spreading
For both PUCCH format 3 and 4,   with  representing the bandwidth of the PUCCH in terms of resource blocks according to subclause 9.2.3 and 9.2.51 of [5, TS 38.213] and shall fulfil

	


where  is a set of non-negative integers and . 

< Unchanged parts are omitted >
----------------------------------------------- End of Text Proposal --------------------------------------------
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6.3.26.3 Block-wise spreading

For both PUCCH format 3 and 4, MEVCCHS = pEUCCHs . VBB iy p/RUCCHS ropresenting the bandwidth of the
PUCCH in terms of resource blocks according to subclause 9.2.1 of [5, TS 38.213] and shall fulfil

pRLecHs _ 29.3% 5% for PUCCH brmat 3
for PUCCH Prmat 4

where @,.a3.05 is a set of non-negative integers and s € 3.4}.
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