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At RAN1#99, RAN1 completed the standardization work for NR V2X. Some details were left for the CR phase, with a list of open issues identified at RAN#86 [1].  Some issues were addressed at RAN1#100-e, but a few remain to be corrected (obtained from [2]). In this contribution, we address the remaining issues on mode-1 resource allocation. More specifically, we discuss the DCI content, the alignment of DCI formats, and the codebook design when HARQ feedback is sent on the PUCCH.

Discussion
DCI aspects
DCI content
The following content of DCI format 3_0 is captured in TS38.212:
	Time gap – [x] bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause x.x.x of [6, TS 38.214]
-	HARQ process ID – [x] bits as defined in clause 16.4 of [5, TS 38.213]
-	New data indicator – 1 bit as defined in clause 16.4 of [5, TS 38.213]
-	Lowest index of the subchannel allocation to the initial transmission – bits as defined in clause x.x.x of [6, TS 38.214]
-	SCI format 0-1 fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
-	PSFCH-to-HARQ feedback timing indicator – 3 bits as defined in clause x.x.x of [6, TS 38.214].
-	PUCCH resource indicator – 3 bits as defined in clause x.x.x of [6, TS 38.214].
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise [x] bits as defined in clause x.x.x of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI. 
The following field should be added:
· Power control bit: In LTE DCI format 5, there is one bit to indicate if the UE has to follow the gNB-to-UE open loop power control rule or not. The rationale is that if there is no cellular transmission, there is no need to protect the gNB from sidelink interference. Having this bit is beneficial for NR sidelink as well since the same applies as for LTE: if the gNB is not expecting any UL transmission, there is no need to constrain the power on the SL.
· DAI: during an email discussion following RAN1#98b, it was agreed to support both Type-1 and Type-2 codebook for SL HARQ feedback on the PUCCH. In order to support Type-2 codebook, a DAI field is needed.
In addition, the number of bits needs to be decided for the time gap and the HARQ process ID. For the HARQ process ID, we propose 4 bits to support up to 16 HARQ processes, which should be more than enough. For the time gap, there is no need for much resolution, and 3 bits is enough.
Proposal 1: For DCI format 3_0:
· Time gap is encoded with 3 bits
· HARQ process ID is encoded with 4 bits
· The following fields are added to DCI format 3_0: Power control bit, DAI

Alignment of DCI formats
At RAN1#99, the following was agreed:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.
There are two DCIs that need to be configured for mode-1 resource allocation:
· DCI for dynamic allocation
· DCI for configured grant type-2
In line with the decisions made for LTE-V and Rel-15 NR, we suggest to have a single DCI format for these two cases.
The DCI size can be matched to either DCI format 0_0 or 0_1. Based on the DCI content already agreed, it appears that the DCI for mode-1 can be relatively large. Thus, DCI 3_0 size should be matched to the one of DCI 0_1. If needed, zero-padding bits can be added to match the two sizes.
Proposal 2: 
· DCI format 3_0 is the same size as DCI format 0_1
· Zero-padding bits are added to DCI 3_0 to match the size of DCI 0_1, if needed

Codebook design when HARQ is to the gNB on the PUCCH
During an email discussion following RAN1#98b, the following was agreed:
· For SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported: 
· The same codebook type is used for SL HARQ-ACK and DL HARQ-ACK reporting.
· SL HARQ-ACK bits are generated using the Rel-15 procedures and concatenated to the DL HARQ-ACK bits, which are independently generated using the corresponding procedures. 
· FFS changes or restrictions to the Rel-15 procedures for generating the SL HARQ-ACK bits.
· FFS other details on how the codebook(s) are constructed
The details of how the codebooks are constructed need to be defined.
In TS38.213 Section 9.1.2.1, the K1 determination value is as follows:
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
Based on the fields of DCI 3_0, it appears that K1 can be determined by using PSFCH-to-HARQ feedback timing indicator of DCI 3_0. The rest of the procedure can be used as is.
For Type-2 codebook, we propose to add a DAI field in the DCI 3_0.With this field, the procedure of TS38.213, Section 9.1.3 can be reused as is.
Proposal 3: For SL HARQ-ACK reporting:
· For codebook Type-1, K1 is determined based on PSFCH-to-HARQ feedback timing indicator of DCI 3_0
· For codebook Type-2, the DAI field of DCI format 3_0 is used

Conclusion
The remaining details of mode-1 were discussed. We propose the following:
Proposal 1: For DCI format 3_0:
· Time gap is encoded with 3 bits
· HARQ process ID is encoded with 4 bits
· The following fields are added to DCI format 3_0: Power control bit, DAI
Proposal 2: 
· DCI format 3_0 is the same size as DCI format 0_1
· Zero-padding bits are added to DCI 3_0 to match the size of DCI 0_1, if needed
Proposal 3: For SL HARQ-ACK reporting:
· For codebook Type-1, K1 is determined based on PSFCH-to-HARQ feedback timing indicator of DCI 3_0
· For codebook Type-2, the DAI field of DCI format 3_0 is used
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