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Introduction
During the previous meeting, the following agreements for PUCCH resource allocation were achieved [1].
	Agreements:
· For PUCCH resource allocation with fallback DCI,
· The same approach is used as that with normal DCI.
Agreements:
· For resource allocation for HARQ-ACK before RRC connection setup, UE identifies a PUCCH resource from a set of resources derived from RMSI using a similar approach to the case after RRC connection setup.
Agreements:
· 3-bit ARI for DCI 1_0 and DCI 1_1
· 
At least 8 (up to 32) PUCCH resources can be configured in a resource set with 
· CCE-index-based implicit mapping is additionally used when >8 resources are configured.
· Note: Increasing RRC value range from 8 to 32
· 
8 PUCCH resources are configured in a resource set with .
· No implicit mapping
· Note: Changing RAN1#91 agreement.
Agreements:
For resource allocation for HARQ-ACK before a UE has a dedicated PUCCH configuration, 
· Additional PUCCH durations include:
· 4-symbol, 
· starting from Symbol#10.
· 10-symbol, 
· starting from Symbol#4 
Working assumption:
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration, 
· Frequeny hopping is always enabled for PUCCH transmission for FR1 and FR2.
Agreements:
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration,
· PUCCH format is cell-specific and derived from RMSI indication.
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration,
· PUCCH duration and starting symbol are cell-specific and derived by RMSI.
Agreements:
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration, 16 UE-specific resources are specified within a PUCCH resource set indicated by RMSI.
· PRB indices are determined based on ARI and RMSI.


In this contribution, we provide our considerations on PUCCH resource allocation indication before a UE has a dedicated PUCCH configuration.
Discussion
For PUCCH resource allocation and minimize PUCCH resource collision, it was agreed that 4 bits in RMSI indicate a cell-specific PUCCH resource set, and 16 UE-specific PUCCH resources is selected with 3bits ARI jointly with implicit mapping. RMSI indicates PUCCH formats, PUCCH duration and some information of PRB indices, where frequency hopping is always enable. Other PUCCH informations can be deserved from implicit indication and ARI indication.  
Two method is given below for PUCCH resource allocation before a UE has a dedicated PUCCH configuration.
Method 1:
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]RMSI 4 bits indicates: PUCCH formats, PUCCH duration, PRB bound, and PRB offset set
· PRB bound means PRB offset x is from the lowest frequency edge or highest frequency edge of initial UL BWP. 1 means highest frequency edge, and 0 means lowest frequency edge. 
· PRB offset set contains several PRB offset x, e.g. two x values in one PRB offset set.
· There are two PRB offset set, e.g. {0,1} and {2,3}
· PRB offset x is the PRB index for first frequency hopping, and the second is N-x, where N is the initial UL BWP size
Table 1: 4 bits in RMSI indicate a cell-specific PUCCH resource set
	RMSI index
	PUCCH format
	PUCCH duration
	PRB bound
	PRB offset set

	0
	0
	2
	0
	0

	1
	0
	2
	1
	0

	2
	0
	2
	0
	1

	3
	0
	2
	1
	1

	4
	1
	4
	0
	0

	5
	1
	4
	1
	0

	6
	1
	10
	0
	0

	7
	1
	10
	1
	0

	8
	1
	14
	0
	0

	9
	1
	14
	1
	0

	10
	1
	4
	0
	1

	11
	1
	4
	1
	1

	12
	1
	10
	0
	1

	13
	1
	10
	1
	1

	14
	1
	14
	0
	1

	15
	1
	14
	1
	1


Fixed parameters: OCC index for PUCCH format 1 with duration 10 and 14 can be fixed e.g. OCC index 0 if 10-symbol/14-symbol PUCCH is configured as there is no performance difference for different OCC codes, the OCC index.
ARI 3 bits + implicit 1bit indicates the combined information of
· PRB offset in PRB offset set  for PUCCH format 0 and 1
· Initial circle shift in Initial circle shift set for PUCCH format 0 and 1
·  One initial circle shift set contains 4 fixed values, which can be {0 3 6 9}. 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]For PUCCH format 0 and PUCCH format 1 with duration 4, ARI 3 bits and implicit 1bit indicates PUCCH resource as the table below. It use index of PRB offset in PRB offset set and initial circle shift in initial circle shift set in Table 2.
Table 2: ARI 3 bits and implicit 1bit indicates PUCCH resource for PUCCH format 0 and PUCCH format 1 
	
	Implicit bit = 0
	Implicit bit = 1

	ARI index
	PRB offset in PRB offset set
	Initial circle shift in 
initial circle shift set
	PRB offset in PRB offset set
	Initial circle shift in
initial circle shift set

	0
	0
	0
	0
	0

	1
	0
	1
	0
	1

	2
	0
	2
	0
	2

	3
	0
	3
	0
	3

	4
	1
	0
	1
	0

	5
	1
	1
	1
	1

	6
	1
	2
	1
	2

	7
	1
	3
	1
	3



Method 2:
RMSI 4 bits indicates: PUCCH formats, PUCCH duration, PRB bound, and initial circle shift set.
· PRB bound means PRB offset x is from the lowest frequency edge or highest frequency edge of initial UL BWP. 1 means highest frequency edge, and 0 means lowest frequency edge. 
· Initial circle shift in Initial circle shift set for PUCCH format 0 and 1
·  Two initial circle shift set contains 4 fixed values, which can be {0 3 6 9} or {1 4 7 10}. 
Table 1: 4 bits in RMSI indicate a cell-specific PUCCH resource set
	RMSI index
	PUCCH format
	PUCCH duration
	PRB bound
	Initial circle shift set

	0
	0
	2
	0
	0

	1
	0
	2
	1
	0

	2
	0
	2
	0
	1

	3
	0
	2
	1
	1

	4
	1
	4
	0
	0

	5
	1
	4
	1
	0

	6
	1
	10
	0
	0

	7
	1
	10
	1
	0

	8
	1
	14
	0
	0

	9
	1
	14
	1
	0

	10
	1
	4
	0
	1

	11
	1
	4
	1
	1

	12
	1
	10
	0
	1

	13
	1
	10
	1
	1

	14
	1
	14
	0
	1

	15
	1
	14
	1
	1


Fixed parameters:
· PRB offset x is the PRB index for first frequency hopping, and the second is N-x, where N is the initial UL BWP size. There are only one PRB offset set, PRB offset set contains several PRB offset x, e.g. two x values in one PRB offset set. 
· OCC index for PUCCH format 1 with duration 10 and 14 can be fixed e.g. OCC index 0 if 10-symbol/14-symbol PUCCH is configured as there is no performance difference for different OCC codes, the OCC index.
ARI 3 bits + implicit 1bit indicates the combined information of
· PRB offset in PRB offset set  for PUCCH format 0 and 1
· Initial circle shift in initial circle shift set for PUCCH format 0 and 1
For PUCCH format 0 and PUCCH format 1 with duration 4, ARI 3 bits and implicit 1bit indicates PUCCH resource as the table below. It use index of PRB offset in PRB offset set and initial circle shift in initial circle shift set in Table 2.
Table 2: ARI 3 bits and implicit 1bit indicates PUCCH resource for PUCCH format 0 and PUCCH format 1 
	
	Implicit bit = 0
	Implicit bit = 1

	ARI index
	PRB offset in PRB offset set
	Initial circle shift in 
initial circle shift set
	PRB offset in PRB offset set
	Initial circle shift in
initial circle shift set

	0
	0
	0
	0
	0

	1
	0
	1
	0
	1

	2
	0
	2
	0
	2

	3
	0
	3
	0
	3

	4
	1
	0
	1
	0

	5
	1
	1
	1
	1

	6
	1
	2
	1
	2

	7
	1
	3
	1
	3


So above all, we have the following proposals:
Proposal 1. RMSI 4 bits indicates: PUCCH formats, PUCCH duration, PRB bound, and PRB offset set or initial circle shift set information.
Proposal 2. ARI 3 bits and implicit 1bit indicates the combined information of PRB offset in PRB offset set, initial circle shift for PUCCH format 0 and 1
Proposal 3. OCC index for PUCCH format 1 with duration 10 and 14 is a fixed value.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposal.
Proposal 1.	RMSI 4 bits indicates: PUCCH formats, PUCCH duration, PRB bound, and PRB offset set or initial circle shift set information.
Proposal 2.	ARI 3 bits and implicit 1bit indicates the combined information of PRB offset in PRB offset set, initial circle shift for PUCCH format 0 and 1
Proposal 3.	OCC index for PUCCH format 1 with duration 10 and 14 is a fixed value.
References
Final Report of 3GPP TSG RAN WG1 #92.
4

5
3GPP
oleObject1.bin

image2.wmf
2

>

UCI

N


oleObject2.bin

image1.wmf
2

UCI

£

N


