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1. Introduction
In this contribution, we provide discussion and our views on the remaining open issues and corrections needed for mode 1 and mode 2 resource allocation. Specifically, we focus on the following items:
· Mode 1: 
· UE reports HARQ-ACK on uplink in case SL FB is disabled
· Maximum number of transmissions per TB using CG resources
· Some additional text proposals.
· Mode 2: Infinite loop due to excessive exclusion
2. Mode 1

2.1 UE reports HARQ-ACK on uplink in case SL FB is disabled

A WA was agreed in RAN1#100-e meeting:
Working assumption (Q6):
If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is FFS).

The WA was confirmed in RAN1#100bis-e meeting as follows:
Agreements:
· The working assumption (as in proposal 4 in the summary) from RAN1#100-e is confirmed. 
· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE reports NACK to request further resources for blind retransmission and ACK otherwise. 

The above agreement is not captured in the specification. One key issue of the above agreement is how does the UE can determine whether re-transmission is needed or not. According to the following agreement, the number of re-transmission is up to gNB.
Agreements:
· For dynamic grant, the number of retransmissions of a TB is up to the gNB.
· [bookmark: OLE_LINK3]For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.

If the number of re-transmission is up to gNB and UE does not know that, UE cannot determine whether ACK or NACK should be reported to gNB. To apply the above agreement, additional proposal should be agreed, such as gNB indicates the number of re-transmissions to UE.
Proposal 1: gNB indicates the maximum number of re-transmissions of a TB to UE. 

Based on that, we propose the following text proposal to capture the agreement. 

============================= Text proposal for 38.213 ==========================
16.5	UE procedure for reporting HARQ-ACK on uplink
<not related>

[bookmark: _Hlk53415488]The UE generates a NACK when, due to prioritization, as described in Clause 16.2.4, the UE does not receive PSFCH in any PSFCH reception occasion associated with a PSSCH transmission in a resource provided by a DCI format 3_0 with CRC scrambled by a SL-RNTI or, for a configured grant, in a resource provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH transmission.
The UE generates a NACK when, due to prioritization as described in Clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH that was not transmitted due to prioritization.
The UE generates a NACK when the UE transmits a PSSCH, with HARQ feedback disabled in the associated 2nd stage SCI, in a resource provided by a DCI format 3_0 or, for a configured grant, in a resource provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information, and when the maximum number of re-transmission of the associated TB is not reached. Otherwise, the UE generates ACK. The priority value of the NACK or ACK is same as the priority value of the PSSCH transmission.

<not related>
============================== End of text proposal  ============================


2.2 Maximum number of transmissions per TB using CG resources

In TS 38.331, a parameter SL-CG-MaxTransNum-r16 is defined and this parameter indicates the maximum number of times that a TB can be transmitted using the resources provided by the configured grant for a given priority. The value of this parameter is from 1 to 32. 

SL-CG-MaxTransNumList-r16 ::=     SEQUENCE (SIZE (1..8)) OF SL-CG-MaxTransNum-r16

SL-CG-MaxTransNum-r16 ::=                  SEQUENCE {
    sl-Priority-r16                            INTEGER (1..8),
    sl-MaxTransNum-r16                         INTEGER (1..32)
}

	SL-ConfiguredGrantConfig field descriptions

	sl-CG-MaxTransNumList
This field indicates the maximum number of times that a TB can be transmitted using the resources provided by the configured grant. sl-Priority corresponds to the logical channel priority.



For SL CG, up to 3 resources can be configured per CG period. If a TB is transmitted using the CG resource, it can use the CG resource only within one period, and cannot use the CG resources across CG periods. If more resources are needed for re-transmission, gNB provides resource based on DG. The following agreement was achieved in RAN1#102-e:
Agreements:
· Capture how to set the TDRA and FRDA fields in the specification based on the agreements regarding how to set the TDRA and FDRA fields in DCI/SCI: 
· For the SCI transmitted in the first granted resource (for DG) or in the first resource in a period (for CG), the values of TDRA and FDRA are the ones provided in DCI.
· For the SCI transmitted in the second granted resource (for DG) or in the second resource in a period (for CG), the values of TDRA and FDRA indicate the second and third granted resources (for DG) or the second and third resources in a period (for CG). If the grant does not include a third resource, TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· For the SCI transmitted in the third granted resource (for DG) or in the third resource in a period (for CG), the values of TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· Note: for mode-1, it is understood that up to 3 resources can be configured within a SL CG period to transmit a TB and DG resources are used for the same TB if further retransmissions are needed.

Based on the above agreement, the maximum number of CG resources that a TB can use is 3, not 32.
Proposal 2: Send LS to RAN2 to change the value range of SL-CG-MaxTransNum-r16 from [1, 32] to [1, 3]

2.3 Other text proposals
· Text proposal 1
The following agreement was achieved in RAN1#100-e:
Agreements (Q1):
· The TX UE reports NACK to the gNB in the following cases:
· When it does not transmit the corresponding PSCCH/PSSCH due to intra-UE prioritization.
· When it does not receive the corresponding PSFCH due to intra-UE prioritization.

We think that the agreement can be applied to both DG and CG. Furthermore, it is also applied to the case for scheduling re-transmission resource for TB with DCI format 3-0 scrambled with SL-CS-RNTI. Then we propose the following text proposal:

============================= Text proposal for 38.213 ==========================
16.5	UE procedure for reporting HARQ-ACK on uplink
<not related>

The UE generates a NACK when, due to prioritization, as described in Clause 16.2.4, the UE does not receive PSFCH in any PSFCH reception occasion associated with a PSSCH transmission in a resource provided by a DCI format 3_0 with CRC scrambled by a SL-RNTI or, for a configured grant, in a resource provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH transmission.
The UE generates a NACK when, due to prioritization as described in Clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH that was not transmitted due to prioritization.

<not related>
============================== End of text proposal  ============================


· Text proposal 2
The following description is from the PSSCH transmitter side. It is not suitable to say “The UE can be indicated by a SCI format” since the SCI is transmitted by the PSSCH transmitter UE. Then we propose the following text proposal.

============================= Text proposal for 38.213 ==========================
16.5	UE procedure for reporting HARQ-ACK on uplink
<not related>
For each PSFCH reception occasion, from a number of PSFCH reception occasions, the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission. The UE can be indicated by a SCI format to performs one of the following and the UE constructs a HARQ-ACK codeword with HARQ-ACK information, when applicable 
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "10"
-	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

<not related>
============================== End of text proposal  ============================


3. Mode 2: Infinite loop due to excessive exclusion
The main procedure for determining a subset of resources within a resource selection window in mode 2 resource allocation is described in TS 38.214 as below:
	4)	The set  is initialized to the set of all the candidate single-slot resources. 
[bookmark: _Hlk53748791]5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList-r16 and a hypothetical SCI format 1-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]c)	the SCI format received in slot or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of ms.
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.


From the described step 4) to 7), it is clear that UE will increase the RSRP threshold  continuously by 3dB until the amount of candidate resources in  achieves . And the (pre-)configured value for  can be up to 50% according to the agreements of RAN1#101-e. However, if the number of resources in  is already less than  after performing step 5), the condition of achieving  number of resources will never be met although the RSRP threshold is continuously increasing again and again. This is due to increasing the RSRP threshold can only reduce the number of resources excluded in step 6) rather than in step 5). There is a possible infinite loop problem especially when  is set to a large value like 50%.
To address this issue, we provide four potential solutions in the following.
First, the above issue is due to excessive resource exclusion in step 5). In step 5), all of the periodicity values in sl-ResourceReservePeriodList configured by higher layers are used to exclude resources in slots where the UE did not monitor. This can lead to excessive resource exclusion if small periodicity values like 2ms, 3ms and etc are configured for the selected resource pool. Assuming 2ms reservation period is configured, then there is a possibility that at least every second slot in the resource selection window are excluded in step 5). And after performing step 6), more resources will most likely be excluded, then the remaining resources will never reach target/configured 50% of the candidate set for the respective L1 priority. Hence a subset of the (pre-)configured periodicities should be used for resource exclusion in step 5). For example, the subset can be determined by taking some small periodicity values out of the sl-ResourceReservePeriodList.
Proposal 3: A subset of the (pre-)configured periodicities for reservation should be used to exclude resources in slots not monitored during sensing.
Typically, the most flexible way is to configured a subset of periodicity values from the sl-ResourceReservePeriodList that should be used in step 5) for exclusion. However, it is also possible to select a subset based on first X values or the highest X values from the configured sl-ResourceReservePeriodList to avoid any RRC impact. The value for X can be pre-determined as 3, 5, or 10 in the spec, since there can be up to 16 reservation period values in the sl-ResourceReservePeriodList.

========================Text Proposal for the 1st solution (38.214)========================
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any the first X periodicity values allowed by the higher layer parameter sl-ResourceReservePeriodList-r16 and a hypothetical SCI format 1-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met. If the size of is greater than 10, X is 10. Otherwise X is 5.
====================End of Text proposal for the 1st solution (38.214) =======================

A second possible solution, the set of possible values for  is {0、1-99、100、200…1000}ms for NR V2X as agreed in RAN1#100-e, as such, the Q value in step 6) would be quite large if   is very small e.g. 2ms. If Q is too large, many resources will be excluded because   represents many slots. This is another case which will lead to excessive exclusion in step 5). Therefore, we propose to replace  with  to avoid using small reservation periods in resource exclusion. 
Proposal 4: Replace  with  to avoid excessive exclusion.

========================Text Proposal for the 2nd solution (38.214)========================
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
c)	the SCI format received in slot or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of ms.
=====================End of Text proposal for the 2nd solution (38.214) ======================
A third solution, another straightforward method is that, UE shall report the set   to high layers immediately if it finds that the number of resources in  is less than or equal to  after step 5), without performing step 6). In this way, UE is able to jump out of the infinite loop and won’t increase the RSRP threshold again and again.
Proposal 5: If the number of resources in  is already less than or equal to  after step 5), UE will report the current   to high layers immediately and not perform other steps (i.e. step 6 and 7).

========================Text Proposal for the 3rd solution (38.214)========================
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions and the number of candidate single-slot resources remaining in the set  is larger than :
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
<Unchanged parts omitted>
=====================End of Text proposal for the 3rd solution (38.214) ======================

A fourth solution, an alternative to the third solution is that the UE do not perform step 5) if number of resources to be excluded from step 5) will result in less than .
Proposal 6: If the number of resources remaining in  will be less than  after performing step 5), UE will not perform / skips step 5).
========================Text Proposal for the 4th solution (38.214)========================
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList-r16 and a hypothetical SCI format 1-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
-	if the number of candidate single-slot resources remaining in the set  is less than , the set  is reinitialized to the set of all the candidate single-slot resources.
<Unchanged parts omitted>
=====================End of Text proposal for the 4th solution (38.214) ======================

4. Conclusion
[bookmark: _GoBack]The remaining open issues of Mode 1 and Mode 2 are discussed. The following proposals are given as follows and the proposed Text Proposals can be found in above sections. 
Proposal 1: gNB indicates the maximum number of re-transmissions of a TB to UE. 
Proposal 2: Send LS to RAN2 to change the value range of SL-CG-MaxTransNum-r16 from [1, 32] to [1, 3]
Proposal 3: A subset of the (pre-)configured periodicities for reservation should be used to exclude resources in slots not monitored during sensing.
Proposal 4: Replace  with  to avoid excessive exclusion.
Proposal 5: If the number of resources in  is already less than or equal to  after step 5), UE will report the current   to high layers immediately and not perform other steps (i.e. step 6 and 7).
Proposal 6: If the number of resources remaining in  will be less than  after performing step 5), UE will not perform / skips step 5).
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