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1 Introduction
In this contribution, remaining open issues and corrections to specification related Mode-1 resource allocation for NR V2X communication are presented. Our views on other NR V2X design aspects are summarized in our companion contributions [1]-[5].
2 List of Open Issues
2.1 PSCCH/PSSCH preparation time
It was also agreed to signal a time offset between DCI and SL transmission. The minimum time offset is subject to UE capability restriction. In our understanding, this preparation time has same order as Tproc,2 defined for UL. The main difference is in preparation of two physical channels instead of one channel (i.e. PSCCH+PSSCH instead of PSSCH). Since the channels use different encoders, the preparation time should be dominated mostly by PSSCH.
Another question would be whether a single capability is introduced for SL preparation or e.g. two capabilities as in NR UL. Since this preparation time is not involved into other sidelink procedures (sensing, HARQ, etc.), there can be multiple capabilities defined. Therefore, it is proposed to support both capability #1 and capability #2 values for N2 in application to SL. A UE then needs to report Mode-1 SL preparation time to gNB as part of capability framework.

Proposal 1: 
In Mode-1, the PSCCH/PSSCH preparation time is equal to Tproc,2 defined for UL as a function of sub-carrier spacing
Both capabilities of the N2 component, #1 and #2, are supported for SL as part of UE capability framework

2.2 Details of SL DCI format size alignment with existing NR Uu DCI
	Agreements:
· 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.


The size matching of SL DCI to Uu DCI in order to maintain the DCI size budget was agreed. There are aspects such as which DCI format in Uu is selected to align size.
In our understanding, the WA line needs to be enabled only in case the DCI budget is exceeded after configuring DCI format 3_0. When exceeded, there are two cases:
(1) 3_0 is not the largest DCI format. In this case, DCI format 3_0 needs to be zero-padded to the closest larger format.
(2) 3_0 is the largest DCI format before alignment with 3_0. In this case, the largest format(s) need to be zero-padded to the size of 3_0. Truncation of 3_0 is not preferred, since requires a lot of specification work to limit the scheduling flexibility and functionality in Mode-1.

Proposal 2: 
When DCI format(s) 3_0/3_1 configured, if the DCI size budget is exceeded after alignment between 0_X and 1_X,
if 3_0/3_1 is smaller than one of 0_X or 1_X, align the DCI size for DCI format(s) 3_0/3_1 by padding zeros to the closest larger of DCI formats 0_X or 1_X
Else if 3_0/3_1 is larger than any of 0_X or 1_X, align the DCI size(s) of all largest formats by padding zeros to achieve the size of DCI 3_0/3_1

2.3 On DCI contents for dynamic grant and Type-2 configured grant
Current content in specifications:
	The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI:
-	Time gap – [x] bits determined by higher layer parameter timeGapFirstSidelinkTransmission, as defined in clause x.x.x of [6, TS 38.214]
-	HARQ process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214]
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214]
-	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. 


Size of already agreed fields:
Time gap – 16 values (4 bit) are considered enough. The range of values should cover minimum PSCCH/PSSCH preparation time, and maximum reasonable gap between DL and upcoming UL/SL slot.
HARQ ID – 16 processes, as in UL Uu, is enough, resulting in 4 bit.
Configuration index – actually configured number of configurations for Type 2 CG SL can be used. The maximum number of configurations is 8.
Fields present in SCI:
None of other fields currently present in SCI are required to be controlled by DCI. These fields are assumed to be set by a UE, with help of semi-static signaling from gNB.
Additional fields:
DAI – needed for support of Type 2 (dynamic) HARQ-ACK codebook.

Proposal 3: 
For the content of DCI format 3_0 scrambled by SL-RNTI and SL-CS-RNTI
HARQ process ID is 4 bit
Timing offset is 4 bit
DAI, if SL HARQ-ACK codebook type 2 is configured

For configured grant Type 2, it also needs to be agreed how activation, release, and retransmission grant are distinguished.
First, activation/release and dynamic grant can be distinguished by value of NDI, as it is done in LTE/NR Uu. In this case, NDI = 0 is treated as activation/release and NDI = 1 is treated as ReTX grant.
Further, in order to distinguish activation and release, the following options are considered:
Option A - an invalid state of one of the fields may be used. At this stage, there is no obvious candidate field which has and invalid state.
Option B - different state of a field unused in case of SL-CS-RNTI. Such a field can be HARQ ID.
Option C - a new 1-bit flag to distinguish activation and release. Given that there is already a field unused in activation/release, as discussed in Option B, introduction of a new flag is unjustified.
It seems that option B is more attractive at this point. In case of release, additional fields such as time and frequency resources assignment can be set to default value in order to minimize positive FAR. In order to realize it, the following table is proposed:
	
	Activation 
	Release

	HARQ process number
	set to '0000'
	set to ‘1111’

	Frequency offset
	
	set to all ‘1’

	Time offset
	
	set to all ‘1’

	Frequency resource indication
	
	set to all ‘1’

	Time resource indication
	
	set to all ‘1’



Proposal 4: 
For the content of DCI format 3_0 scrambled by SL-CS-RNTI,
Configuration index is up to 3 bits

Proposal 5: 
For DCI format 3_0 scrambled by SL-CS-RNTI,
Activation and release have NDI flag set to 0
For activation
HARQ ID is set to all ‘0’
For release
HARQ ID is set to all ‘1’
Frequency offset is set to all ‘1’
Time offset is to set to all ‘1’
Frequency resource indication is set to all ‘1’
Time resource indication is set to all ‘1’

2.4 Multiplexing of multiple SL HARQ-ACKs in a PUCCH resource
It was agreed that PUCCH resource is indicated in DCI or RRC depending on type of scheduling. The remaining aspects include how codebook is constructed.
Since multiplexing of Uu UCI and SL HARQ-ACK is not agreed, as such SL HARQ-ACK codebook construction can fully reuse Uu procedures with simplifications, which can be made due to not supporting CA, CBG, and multiple TBs.

2.5 Remaining details of UE behaviour in reporting SL HARQ-ACK
One remaining aspect of UE behavior in reporting SL HARQ-ACK to gNB is NACK-only case when the UE was not able to try to detect PSFCH. It can happen in a few cases:
Case 1: SL reception is deprioritized over UL transmission
· In some cases, conflicts of UL and SL are unavoidable, especially when a UE has limited capability for simultaneous RX/TX or RX/RX in different carriers or in the same carrier.
Case 2: SL reception is deprioritized over SL transmission
· PSFCH transmission and reception follows prioritization rules using L1 sidelink priority. Since PSFCH transmission is triggered by events in general uncontrolled by gNB, it may easily happen that a UE transmits PSFCH on another link instead of receiving PSFCH on the link scheduled by the gNB.
In such cases, the NACK-only feedback option can suffer since current rule instructs a UE to report ACK if PSFCH was not detected. A simple fix to this is to introduce another bullet to the procedure section 16.5:
	-	generate HARQ-ACK information with same value as a value of HARQ-ACK information the UE determines from a PSFCH reception in the PSFCH reception occasion and, if the UE determines that a PSFCH is not received at the PSFCH reception occasion, generate NACK
-	generate ACK when the UE determines ACK from each PSFCH reception for the number of PSFCH reception occasions; otherwise, generate NACK if the UE determines absence of PSFCH reception or determines a NACK value from a PSFCH reception at a corresponding PSFCH reception occasion 
-	generate ACK when the UE determines absence of PSFCH reception for each PSFCH reception occasion from the number of PSFCH reception occasions; otherwise, generate NACK
[bookmark: _Hlk32154421]-	generate NACK when the PSFCH reception occasion is not monitored by the UE 



Proposal 6: 
For SL HARQ-ACK reporting to gNB, a UE generates NACK when the PSFCH reception occasion is not monitored by the UE due to prioritization

2.6 HARQ process ID determination for configured grants
In case of dynamic grant, HARQ ID and NDI were agreed to allow network to track UE buffer changes once it schedules initial transmission or retransmission. However, configured grant operation is usually based on traffic pattern characteristics rather the buffer status. Furthermore, usage of CG resources was agreed to be up to the UE, i.e. which resource to use for which TB. Taking this into account, there is a little/no benefit for a gNB to control HARQ process ID determination for configured grant cases.
In case a ReTX of configured grant is scheduled, the HARQ ID field can be skipped/re-interpreted.

Proposal 7: 
HARQ ID is up to UE for configured grant SL transmission in Mode-1
HARQ ID field DCI is unused or used for other purpose in case of CG Type 1 & Type 2

2.7 Timing determination for configured grant type 1 in cross RAT scheduling and same RAT scheduling scenarios

Current Agreements:
	· For dynamic grant and configured grant type-2, the slot of the first sidelink transmission is the in the first SL slot of the corresponding resource pool that starts not earlier than (working assumption for the formula where TDL is starting time of the slot carrying the corresponding DCI, TTA is the timing advance value and m is the slot offset (based on the SL numerology) between DCI and the first sidelink transmission scheduled by DCI, Tc is as defined in 38.211, and Tslot is the SL slot duration. 
· FFS the case of CG type 1
· FFS the application of the above formula to cross-RAT scheduling.



The proposed working assumption seems applicable to all cases of different and same numerology on SL and DL carrier, thus it can be confirmed.
In case of configured grant type 1, which does not have associated DCI reception time, there are three alternatives:
Alt 1. The formula is not applied, and the configured slot offset with respect to DFN = 0 is used. In this case there is a potential issue that gNB does not know usage of resources in a resource pool due to asynchronous timing. Therefore, dynamically scheduled transmissions or Type 2 CG transmissions may collide with Type 1 CG transmissions even scheduled by the same gNB.
Alt 2. TDL is the corresponding SFN = 0 timing observed at a UE, and ‘m’ is calculated based on RRC-configured DFN offset. This option is suitable if the working assumption is confirmed.
Alt 3. The difference between SFN0 and DFN0 timings is indicated by UE to network by request from gNB. In this case the WA should be reverted, and a UE assumes there is no need for TA compensation.



Figure 1. Illustration of alternatives for timing of Type 1 SL configured grant

Proposal 8: 
Confirm the WA on SL timing formula for Mode-1
In configured grant Type 1 case, TDL is corresponding to SFN = 0 timing observed at a UE, and ‘m’ is calculated based on RRC-configured offset to SFN

3 Conclusions
In this contribution, we provided our views on main design aspects of resource allocation Mode-2 for NR-V2X sidelink communication. Based on discussions and presented evaluation results, we have following proposals:

Proposal 1: 
In Mode-1, the PSCCH/PSSCH preparation time is equal to Tproc,2 defined for UL as a function of sub-carrier spacing
Both capabilities of the N2 component, #1 and #2, are supported for SL as part of UE capability framework

Proposal 2: 
When DCI format(s) 3_0/3_1 configured, if the DCI size budget is exceeded after alignment between 0_X and 1_X,
if 3_0/3_1 is smaller than one of 0_X or 1_X, align the DCI size for DCI format(s) 3_0/3_1 by padding zeros to the closest larger of DCI formats 0_X or 1_X
Else if 3_0/3_1 is larger than any of 0_X or 1_X, align the DCI size(s) of all largest formats by padding zeros to achieve the size of DCI 3_0/3_1

Proposal 3: 
For the content of DCI format 3_0 scrambled by SL-RNTI and SL-CS-RNTI
HARQ process ID is 4 bit
Timing offset is 4 bit
DAI, if SL HARQ-ACK codebook type 2 is configured

Proposal 4: `
For the content of DCI format 3_0 scrambled by SL-CS-RNTI,
Configuration index is up to 3 bits

Proposal 5: 
For DCI format 3_0 scrambled by SL-CS-RNTI,
Activation and release have NDI flag set to 0
For activation
HARQ ID is set to all ‘0’
For release
HARQ ID is set to all ‘1’
Frequency offset is set to all ‘1’
Time offset is to set to all ‘1’
Frequency resource indication is set to all ‘1’
Time resource indication is set to all ‘1’

Proposal 6: 
For SL HARQ-ACK reporting to gNB, a UE generates NACK when the PSFCH reception occasion is not monitored by the UE due to prioritization

Proposal 7: 
HARQ ID is up to UE for configured grant SL transmission in Mode-1
HARQ ID field DCI is unused or used for other purpose in case of CG Type 1 & Type 2

Proposal 8: 
Confirm the WA on SL timing formula for Mode-1
In configured grant Type 1 case, TDL is corresponding to SFN = 0 timing observed at a UE, and ‘m’ is calculated based on RRC-configured offset to SFN
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