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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]. 
In [1], eight issues were identified for mode 1 resource allocation, and are shown in Table 1. In this contribution, we discuss each of these issues.
Table 1. Open issues for mode 1 resource allocation.
	Mode 1
Resource Allocation
Mode 1
Resource Allocation
	D1
	Details of SL DCI format size alignment with existing NR Uu DCI
	No

	
	D2
	Details on DCI contents for dynamic grant and Type-2 configured grant
	No

	
	D3
	Multiplexing multiple SL HARQ-ACKs in a PUCCH resource
	Depends on the outcome of RAN1 discussion

	
	D4
	Remaining details of UE behaviour in reporting SL HARQ-ACK
	No

	
	D5
	HARQ process ID determination for configured grants
	Depends on the outcome of RAN1 discussion

	
	D6
	Timing determination for configured grant type 1 in cross RAT scheduling and same RAT scheduling
	No



Discussion
Details of SL DCI format size alignment with existing NR Uu DCI
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 1: 
· 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
Details of DCI contents
The following content of DCI format 3_0 is captured in TS38.212:
-	Time gap – [x] bits determined by higher layer parameter timeGapFirstSidelinkTransmission, as defined in subclause x.x.x of [6, TS 38.214]
-	HARQ process ID – [x] bits as defined in subclause x.x.x of [6, TS 38.214]
-	New data indicator – 1 bit as defined in subclause x.x.x of [6, TS 38.214]
-	Lowest index of the subchannel allocation to the initial transmission – bits as defined in subclause x.x.x of [6, TS 38.214]
-	SCI format 0_1 fields according to subclause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
-	PSFCH-to-HARQ feedback timing indicator – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
 -	PUCCH resource indicator – 3 bits as defined in subclause 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 subclause 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 advantageous 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.
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 3 bits, as explained in our companion contribution [2]. For the time gap, there is no need for much resolution, and 2 bits is enough
Proposal 2: For DCI format 3_0:
· Time gap is encoded with 3 bits
· HARQ process ID is encoded with 3 bits
· The following field is added to DCI format 3_0: Power control bit
Multiplexing of SL-HARQ in a PUCCH resource
One question that arises is if multiplexing of SL-HARQ is allowed in a PUCCH resource. The following was agreed during a follow-up email discussion after RAN1#98b:
· NR supports reporting of multiple SL HARQ-ACKs in a single PUCCH resource. 
· The Rel-15 procedures for multiplexing DL HARQ-ACKs are reutilized.
· Reports carry SL HARQ-ACKs for dynamic grants and/or configured grants. 
· A UE does not expected to be indicated to transmit SL HARQ-ACK information for more than one SL configured grant in a same PUCCH.
· Note: A UE can be provided with multiple SL CGs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL HARQ-ACK reporting.
This problem was already studied for Rel-15 NR and multiplexing rules were agreed. RAN1 already agreed to reuse the existing rules for multiplexing SL HARQ feedback, therefore we do not see the need to specify anything additional rule.
Remaining details of UE behavior in reporting SL HARQ-ACK
There are cases where the HARQ feedback content is not clear for groupcast options 1 and 2. For option 1, if the UE does not receive any NAK on the PSFCH, it reports an ACK to the gNB. If the UE receives at least one NAK, it reports NAK. However, with the priority rules agreed at RAN1#98b, a UE can prioritize the PSFCH transmission over PSFCH reception. If the UE reporting HARQ feedback could not listen to a PSFCH because of its own transmission, the safest solution should be assumed, and the UE should report a NAK to the gNB. For mode 1, a similar solution can occur. In such a case, a NAK should be reported to the gNB as well.
Proposal 3:
· If a UE did not receive a PSFCH from other UEs, the UE automatically reports a NAK to the gNB
HARQ process ID determination for configured grants
One small remaining issue the HARQ process ID determination for configured grants. Two options are possible:
· The HARQ process ID is configured by the gNB. This solution is simple but presents limited flexibility since the UE will always use the same ID for CGs.
· The HARQ process ID is linked to the resources of the grant. This solution is the one used for Rel-15 NR.
Both solutions can work. We have a slight preference for the second option since it is consistent with what was previously standardized.
Proposal 4: the HARQ process ID determination is based on the physical resources of the grant and reuses the Rel-15 process ID determination rules.
Timing determination for configured grant type-1
For dynamic grant and CG type-2, an agreement was reached for timing:
· 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
For dynamic grant and CG type-2, the working assumption should  be confirmed since there is no issue with the formula. For CG type-1, the timing needs to be figured out.
For UL CG 1, the timing is specified in Section 5.8.2 of TS 38.321:
After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider that the uplink grant recurs associated with each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N >= 0.
For SL CG 1, the same formula can be used, thus no additional work is needed. While no decision needs to be taken by RAN1, RAN1 should inform RAN2 that the UL timing procedure is reused.
Proposal 5:
· Confirm the WA of RAN#99 for timing for dynamic grant and configured grant type-2
· For configured grant type-1, RAN1 assumes that the slot of the first sidelink transmission is determined using the same procedure as for UL, as defined in Section 5.8.2 of TS38.321
· Inform RAN2 of this assumption
Conclusion
The remaining details for mode-1 resource allocation  were discussed. We propose the following:
Proposal 1: 
· 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 2: For DCI format 3_0:
· Time gap is encoded with 3 bits
· HARQ process ID is encoded with 3 bits
· The following field is added to DCI format 3_0: Power control bit
Proposal 3:
· If a UE did not receive a PSFCH from other UEs, the UE automatically reports a NAK to the gNB
Proposal 4: the HARQ process ID determination is based on the physical resources of the grant and reuses the Rel-15 process ID determination rules.
Proposal 5:
· Confirm the WA of RAN#99 for timing for dynamic grant and configured grant type-2
· For configured grant type-1, RAN1 assumes that the slot of the first sidelink transmission is determined using the same procedure as for UL, as defined in Section 5.8.2 of TS38.321
· Inform RAN2 of this assumption

References
[1] RP-193198, Task list for 5G V2X in RAN1#100, LGE, RAN#86, Sitges, Spain, Dec 9-12, 2019
[2] R1-2000564, Remaining details on mode-1 resource allocation, Futurewei, RAN1#100-e, Feb.24- Mar. 6th 2020
image1.png
T X T +m X Ty
TpL — 2 XTc





3GPP TSG RAN WG1 Meeting #


100


-


e


 


R1


-


20005


65


 


e


-


Meeting


, 


February 24


th


-


March 6


th


, 2020


 


Agenda Item:


 


7.2.


4.


2.


1


 


Source:


 


FUTUREWEI


 


Title:


 


Remaining details on 


mode


-


1 resource allocation


 


Document for:


 


Discussion and decision 


 


 


1


 


Introduction


 


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]. 


 


In [1], eight issues were identified


 


for mode 1 resource allocation


, and are shown in Table 1. In this 


contribution, we discuss each of these issues.


 


Table 


1


. Open issues for 


mode 1 resource allocation.


 


Mode 1


 


Resource 


Allocation


 


Mode 1


 


Resource 


Allocation


 


D1


 


Details of SL DCI format size alignment


 


with existing NR Uu DCI


 


No


 


D2


 


Details on DCI contents for dynamic grant and Type


-


2 configured grant


 


No


 


D3


 


Multiplexing multiple SL HARQ


-


ACKs in a PUCCH resource


 


Depends on the 


outcome of 


RAN1


 


discussion


 


D4


 


Remaining d


etails of 


UE behaviour in reporting SL HARQ


-


ACK


 


No


 


D5


 


HARQ process ID determination for configured grants


 


Depends on the 


outcome of 


RAN1 discussion


 


D6


 


Timing 


determination


 


for configured grant type 1 in cross RAT 


scheduling 


and same RAT scheduling


 


No


 


 


2


 


Discussion


 


2.1


 


Details of SL DCI format size alignment with existing NR Uu DCI


 


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.


 




3GPP TSG RAN WG1 Meeting # 100 - e   R1 - 20005 65   e - Meeting ,  February 24 th - March 6 th , 2020   Agenda Item:   7.2. 4. 2. 1   Source:   FUTUREWEI   Title:   Remaining details on  mode - 1 resource allocation   Document for:   Discussion and decision      1   Introduction   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].    In [1], eight issues were identified   for mode 1 resource allocation , and are shown in Table 1. In this  contribution, we discuss each of these issues.   Table  1 . Open issues for  mode 1 resource allocation.  

Mode 1   Resource  Allocation   Mode 1   Resource  Allocation  D1  Details of SL DCI format size alignment   with existing NR Uu DCI  No  

D2  Details on DCI contents for dynamic grant and Type - 2 configured grant  No  

D3  Multiplexing multiple SL HARQ - ACKs in a PUCCH resource  Depends on the  outcome of  RAN1   discussion  

D4  Remaining d etails of  UE behaviour in reporting SL HARQ - ACK  No  

D5  HARQ process ID determination for configured grants  Depends on the  outcome of  RAN1 discussion  

D6  Timing  determination   for configured grant type 1 in cross RAT  scheduling  and same RAT scheduling  No  

  2   Discussion   2.1   Details of SL DCI format size alignment with existing NR Uu DCI   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.  

