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[bookmark: _Toc24792][bookmark: _Toc6764][bookmark: _Toc939]Introduction
In this contribution, the remaining issues of mode 1 resource allocation schemes are discussed.
Mode 1 scheduling scheme
Sidelink DCI 
In TS38.214 section 8, the ability of how many resource pools can be configured per UE is described as follows:
	A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, or for reception of PSSCH, as described in Clause 8.3 and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.


As it can been seen, more than one resource pool per UE is supported. The only uncertainty is whether this capability should be met in mode 1 as the support of such capability is straightforward in mode 2. In our view, mode 1 should provide the same level of resource utilization benefits that mode 2 can provide, in case the resource pools dedicated to certain different configurations are shown to be more beneficial than an all-in-one resource pool. This may include but not limit to some implementation based resource pool differentiations, such as the resource pools with and without PSFCH, the resource pools dedicated to certain cast type, and etc.  
[bookmark: _Toc18291]Mode-1 UE can be configured with more than one sidelink resource pool.
New DCI format 3 has been introduced in NR Uu to schedule the sidelink transmission, some fields such as time domain resource allocation, frequency domain resource allocation, HARQ process number, configured grant index and so on are agreed to be included in DCI. Besides, some other field are to be discussed for SL DCI.
· Pool index
Assuming more than one sidelink resource pools can be configured, then pool index is needed to indicate the pool information, based on which the mode 1 UE would understand the grant information correctly. This field is not needed if only one resource pool is configured, otherwise the number of bits can be determined by higher layer parameter.
· DAI 
As approved in email discussion [98b-NR-13], for SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported. So DAI is needed when sidelink dynamic HARQ codebook is enabled. Considering that only a single carrier for the NR sidelink transmission and reception is configured, 2-bits as for DL counter DAI can be reused.
[bookmark: _Toc28462][bookmark: _Ref14537]In TS38.212 section 7.3.1.4.1, two fields are added as follows:
[bookmark: _Toc3598]Pool index – [x] bits, if UE is configured with more than one resource pool. x is determined by higher layer parameter x.x.x
[bookmark: _Toc9448]DAI – 2 bits as defined in sub-clause x.x.x of [5, TS 38.213]
Sidelink HARQ ID determination for CG
In NR Uu, the HARQ process ID of configured grant is determined by physical resources, which is described in TS 38.321 section 5.4.1 as below:
		For configured sidelink grants, the HARQ Process ID associated with this symbol is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo numberOfConfGrant-Processes
where CURRENT_symbol=(SFN * numberOfSlotsPerFrame * numberOfSymbolsPerSlot + slot number in the frame * numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].
NOTE 2:	CURRENT_symbol refers to the symbol index of the first transmission of a repetition bundle that takes place





The procedure can be reused for sidelink configured grant HARQ ID determination. As multiple configured grant is supported for sidelink, a HARQ ID offset is needed within the configuration, which has been agreed in R16 NR Uu configured grant. What is different is that in NOTE 2, ‘repetition bundle’ may not be appropriate for sidelink because the transmissions for a TB may not be in consecutive slots.
[bookmark: _Toc9433]The SL CG HARQ ID is determined by MAC layer and handled in RAN2.
PUCCH resource for DG
A dynamic grant can provide resources for more than one sidelink transmissions of a single TB, although some companies argue that it brings more scheduling flexibility if PUCCH resources are provided for each of the transmission, it will lead to more significant signal overhead. So for a dynamic grant in mode 1, when using SL HARQ feedback, only one bit is generated and only one PUCCH transmission occasion after the last transmission is provided, which is consistent with the agreement of configured grant in mode 1 when using SL HARQ feedback. In addition, the current text seems to indicate the HARQ-ACK generation following up PSSCH reception rather than grant reception, which is easily misunderstood.
[bookmark: _Toc15034]It is proposed to have following text change in TS38.213 section 16.5.
	...
For SL configured grant Type 1 or Type 2 PSSCH receptions by a UE within a time period provided by periodSlCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
For dynamic grant receptions by a UE, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources.
...


[bookmark: _Toc30621][bookmark: _Toc32198][bookmark: _Toc8582]Conclusion
This paper discusses some further details of dynamic and semi-static resource allocation of mode 1 scheme, and concludes with the following proposals:
Proposal 1: Mode-1 UE can be configured with more than one sidelink resource pool..
Proposal 2: In TS38.212 section 7.3.1.4.1, two fields are added as follows:
Pool index – [x] bits, if UE is configured with more than one resource pool. x is determined by higher layer parameter x.x.x
DAI – 2 bits as defined in sub-clause x.x.x of [5, TS 38.213]
Proposal 3: The SL CG HARQ ID is determined by MAC layer and handled in RAN2.
Proposal 4: It is proposed to have following text change in TS38.213 section 16.5.
	...
For SL configured grant Type 1 or Type 2 PSSCH receptions by a UE within a time period provided by periodSlCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
For dynamic grant receptions by a UE, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources.
...
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