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1. Introduction

In this paper, our views on the remaining issues on resource allocation for HARQ-ACK before RRC connection setup are presented.
2. Discussion
2.1. Agreements in previous meetings
In RAN1#92bis meeting, a set of new agreements have been reached for PUCCH resource allocation before RRC connection setup. 
Agreements: Confirm the following 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 PUCCH resource allocation before a UE has a dedicated PUCCH configuration, 
· One RMSI value is used for indicating cell-specific PRB offset = 0 for PUCCH duration = 2, 4, 10,14 symbols respectively.
· (working assumption) One RMSI value is used for indicating cell-specific PRB offset = Floor(NBWP/4) for PUCCH duration = 14 symbols.
· NBWP is the size of initial UL BWP
Agreements:

For PUCCH resource allocation before a UE has a dedicated PUCCH configuration, 

· Up to two sets of initial CS shift indices can be specified for different RMSI values for a specific PUCCH format
Agreements:

For PUCCH resource allocation with NUCI≤2 after a UE has a dedicated PUCCH configuration, when >8 resources are configured,
· Adopt the following equation for 38.213 subclause 9.2.3 for resource index r within the resource set:
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Where, m is the PUCCH resource indicator field value, [image: image3.png]Roycen



 is the number of the PUCCH resources given by higher layer parameter maxNrofPUCCH-ResourcesPerSet. CCEstart is the starting CCE index of the last received DCI within the ACK bundling window, In case of CA, CCEstart is the starting CCE index of the DCI received on the CC with the largest CC index in the last slot where a DCI is received within the ACK bundling window . And [image: image5.png]


 is the number of CCEs in control resource set p. r is the PUCCH resource index within the PUCCH resource set. [image: image7.png]
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Agreements:

For PUCCH resource determination within a resource set before a UE has a dedicated PUCCH configuration, besides 3-bit ARI, the additional 1-bit indication is based on 
· CCE-index-based implicit mapping same as that after UE has a dedicated PUCCH configuration
2.2. RMSI table indicating cell-specific parameters
An example of the table specifying cell-spcefic parameters indicated by RMSI values can be as below.

Table 1: Cell-specific parameters for HARQ-ACK resource allocation before RRC connection
	RMSI
	PUCCH duration
	Starting symbol
	Cell-specific PRB offset
	Cell-specific initial CS index set

	0
	2-symbol
	#12
	0
	{0, 3}

	1
	
	
	4
	{0, 3}

	2
	
	
	8
	{0, 3}

	3
	4-symbol
	#10
	0
	{0, 3, 6, 9}

	4
	
	
	2
	{0, 3, 6, 9}

	5
	
	
	4
	{0, 3, 6, 9}

	6
	10-symbol
	#4
	0
	{0, 3, 6, 9}

	7
	
	
	2
	{0, 3, 6, 9}

	8
	
	
	4
	{0, 3, 6, 9}

	9
	14-symbol
	#0
	0
	{0, 3, 6, 9}

	10
	
	
	2
	{0, 3, 6, 9}

	11
	
	
	4
	{0, 3, 6, 9}

	12
	
	
	NBWP/4
	{0, 3, 6, 9}

	13
	Reserved

	14
	Reserved

	15
	Reserved


Within the resource set indicated by a RMSI value, a PUCCH resource corresponding an actual PRB offset, a hopping direction and a initial cyclic shift can be indicated to a UE by 3-bit ARI jointly with CCE-based implicit mapping. That means that 16 resources in the resource set can be indicated by 4-bit explicit+implicit indication. For any PUCCH duration, 1 bit in ARI is used for indicating the hopping direction. The other 2 bits in ARI and 1-bit implicit mapping can be used for indicating UE-speicific PRB offset and initial CS index. 
The RMSI-indicated parameters in Table 1 are based on the following considerations:

· For each PUCCH duration, three cell-specific PRB offsets can be indicated by three RMSI values in order to realize inter-cell interference coordination in a typical 3-sector deployment. And following the agreement last meeting, one additional RMSI value is used to indicate cell-specific PRB offset = NBWP/4 wherein NBWP is the initial UL BWP size.
· Each PUCCH duration can be associated with a certain set of initial CS indices. Although specifying two initial CS index sets with different CS gaps for a duration can enable an additional flexibility of deployment, the flexibility is not so necessary for initial access procedure. With a simple design, 2 initial CS indices can always be specified for a cell with 2-symbol duration. 4 initial CS indices are specified for a cell with 4, 10 and 14-symbol duration.
· For 2-symbol duration, 4 PRB offsets beyond cell-specific PRB offset can be indicated for different UEs using 2-bit ARI. And the 1-bit implicit mapping is used to indicate the initial CS index among the two. Hence the cell specific PRB offsets are specified as {0, 4, 8}. For 4, 10 or 14-symbol durations, 2 UE-specific PRB offsets can be indicated for different UEs using 1-bit ARI. And 1-bit ARI and the 1-bit implicit mapping are jointly used to indicate the initial CS index among the four.
Proposal 1: For resource allocation for HARQ-ACK before a UE has a dedicated PUCCH configuration, 
· Only one set of initial CS shift indices are specified for different RMSI values for a PUCCH format.
Proposal 2: For resource allocation for HARQ-ACK before a UE has a dedicated PUCCH configuration, 
· Three cell-specific PRB offsets are specified for different RMSI values for each PUCCH duration among 2-symbol, 4-symbol and 10-symbol.
· For 14-symbol PUCCH duration, three cell-specific PRB offsets are specified for different RMSI values besides NBWP/4.
2.3. Resource determination in the PUCCH resource set
Following the same equation agreed for the case after RRC connection setup, with RPUCCH=2, the equation is as below:
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Proposal 3: For PUCCH resource allocation with before a UE has a dedicated PUCCH configuration, 
· The resource index r within the resource set is derived by: 
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3. Conclusions

Proposal 1: For resource allocation for HARQ-ACK before a UE has a dedicated PUCCH configuration, 
· Only a set of initial CS shift indices are specified for different RMSI values for a PUCCH format.
Proposal 2: For resource allocation for HARQ-ACK before a UE has a dedicated PUCCH configuration, 
· Three cell-specific PRB offsets are specified for different RMSI values for each PUCCH duration among 2-symbol, 4-symbol and 10-symbol.
· For 14-symbol PUCCH duration, three cell-specific PRB offsets are specified for different RMSI values besides NBWP/4.
Proposal 3: For PUCCH resource allocation with before a UE has a dedicated PUCCH configuration, 
· The resource index r within the resource set is derived by: 
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