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1. Introduction

In RAN#83, NR V2X WI has been approved to specify the NR V2X operations for supporting the advanced NR V2X services as well as basic safety services. Resource allocation in mode-2 for NR V2X is one of the main objectives as captured from NR V2X WID [1].

Some working assumptions and agreements are reached based on the discussions in RAN1#99 meeting as below [2].
Agreements in RAN1#99 meeting:
- Support W to be equal to 32 slots.
- The first proposal under Wed. session in R1-1913450 is agreed, with one clarification that S is the number of sub-channels in the resource pool.
- On a per resource pool basis, when reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
▪ A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods

▪ A set of possible period values is the following: 0, [1:99], 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms

▫ <= 4 bits are used in SCI to indicate a period
▫ An actual set of values is (pre-)configured
▪ Regarding the number of periods

▫ The number of remaining periodic reservations is not explicitly indicated in SCI
▪ (working assumption) Procedure of mapping of periodic semi-persistent resources into the resource selection window is reused from LTE

▫ By reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
▪ (working assumption) Procedure of triggering periodic semi-persistent resources reselection based on reselection counter and keep probability is reused from LTE

▫ By reusing definition and procedure of Cresel defined in TS 36.213, as applicable
∙ Send an LS to RAN2 asking them to implement accordingly for TS38.321 based on TS36.321, R1-1913458 – Sergey (Intel)
▪ Procedure of using sidelink RSSI for ranking of resources is not applied
- T2min is (pre-)configured per priority indicated in SCI from the following set of values:
▪ {1, 5, 10, 20}*2µ, where µ = 0,1,2,3 for SCS 15,30,60,120 respectively
- In Step 2, randomized resource selection from the identified candidate resources in the selection window is supported
▪ FFS if CSI can be used for resources selection
- T0 is (pre)-configured between: 1000+[100]ms and [100]ms
- Support (pre)-configuration per resource pool between:
▪ L1 SL-RSRP measured on DMRS of PSSCH after decoding of associated 1st stage SCI, or
▪ L1 SL-RSRP measured on DMRS of PSCCH for 1st SCI after decoding of associated 1st stage SCI
▪ Note: L1 SL-RSRP is measured only based on one of the above, but not both
Furthermore, some agreements are also reached based on the discussions in RAN1#100 e-meeting for below issues.

Discussed issues in RAN1#100 e-meeting:
- [100e-NR-5G_V2X_NRSL-RA_Mode2-01] Re-evaluation and pre-emption
- [100e-NR-5G_V2X_NRSL-RA_Mode2-02] Step 2 details
- [100e-NR-5G_V2X_NRSL-RA_Mode2-03] Issues related to SCI indication
According to above results in RAN1#99 meeting and RAN#100 e-meeting, and task list for 5G V2X in RAN1#100 e-meeting [3], in this contribution, we seek to present our view on some of remain details on mode-2 resource allocation for NR V2X.
2. Details of T1, T2, T3 in the sensing and resource (re-)selection window
For T1 and T2, same to the LTE, T1≤Tproc,1 and T2≥T2,min. T2,min was already agreed in RAN1#99 meeting with following values.  

- {1, 5, 10, 20}*2µ, where µ=0, 1, 2, 3 for SCS 15, 30, 60, 120 respectively
For Tproc,0 and Tproc,1, as discussed in RAN1#99 meeting and summarized in [4], following values should be used.
- Tproc,0: Not defined, instead [n –T0, n – Tproc,0) is replaced by [n –T0, n – 1]
- Tproc,1: 3 slots for µ=0, 3 slots for µ=1, 4 slots for µ=2, 4(or 5) slots for µ=3
Furthermore, with considerations of following definition of Tproc,1 and T3, Tproc,1=T3  is enough. These two times for Tproc,1 and T3 could be the same, i.e., T3 is no need to specify.
- Tproc,1: time at which candidate resources are identified and subset of resources for potential sidelink transmission are selected
- T3: time until which procedure for sensing and resource selection are completed
Proposal 1:
For Tproc,0, Tproc,1 and T3,
- Tproc,0: Not defined, instead [n –T0, n – Tproc,0) is replaced by [n –T0, n – 1]
- Tproc,1: 3 slots for µ=0, 3 slots for µ=1, 4 slots for µ=2, 4(or 5) slots for µ=3

- T3= Tproc,1, i.e., T3 is no need to specify
3. Remaining details of re-evaluation of Step 1 and Step 2
Remaining resource ratio X
As discussed in RAN1#99 meeting and summarized in [4], there is an FFS on whether to introduce configurability to the remaining resource ratio X or not. For this issue, two options are possible as below.

- Option 1: Fix X to 20%
- Option 2: (Pre-)configure X per resource pool from the set of {10, 20, 30}%
Option 1 is same to the LTE. In NR, additional SCS is considered (u=1, 2, 3). Within the same resource selection widow, more slots could be included in resource pool for higher SCS than LTE if there is no big difference on ratio of available sidelink resources in the resource pool. In this case, X could have lower value than LTE, e.g., X=10%. Therefore, to handle trade-off between collision probability, latency and performance, (pre-)configuration of X per resource pool between at least 1) value used in LTE (X=20%) and 2) lower value than LTE (X=10%) should be supported.
Proposal 2:
For remaining resource ratio X, following option should be supported.
- Option 2: (Pre-)configure X per resource pool from the set of {10, 20, [30]}%
Additional exclusion conditions
In LTE, for the step of resource exclusion in sensing procedure as defined in TS 36.213 section 14.1.1.6, only (semi-) periodic resource reservation for different TB from received SCI is considered as below, i.e., only resource overlapping between A and B is considered in resource exclusion.

- A(slot m or (semi-) periodic resource reservation for different TB from received SCI at slot m)

    : tSLm or tSLm+qⅹPstepⅹPrsvp_RX
- B(Rx,y and (semi-) periodic resource reservation for different TB from a candidate single-slot resource for PSSCH transmission Rx,y)

    : Rx,y+jⅹP'rsvp_TX
However, in LTE, resource reservation for retransmission of the same TB from received SCI at slot m is not considered in the step of resource exclusion in sensing procedure.

In NR, there are some motivations to introduce additional resource exclusion in sensing procedure about resource reservation for retransmission of the same TB from received SCI at slot m as below.
- 1) increased W in NR
▪ e.g., for SCS 15kHz, LTE is 16ms, NR is 32ms

- 2) increased Nmax in NR
▪ i.e., Nmax=2 in LTE, Nmax=2 or 3 in NR

-3) aperiodic sidelink resource transmission in NR
From 1) and 2), the possibility of resource overlapping by resource reservation for retransmission of the same TB from received SCI at slot m is increased.

In the case of periodic sidelink resource transmission, the resource overlapping by resource reservation for retransmission of the same TB from received SCI at slot m could be covered by current LTE specification as shown in Figure 1-(a). Because, the retransmission of the same TB in previous periodic sidelink resource transmission could be another received SCI at slot m`. However, for aperiodic sidelink resource transmission in NR, it cannot be covered as shown in Figure 1-(b).
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Figure 1: Examples of resource exclusion in sensing procedure
Therefore, not only 1) the resource overlapping by resource reservation for different TB from received SCI at slot m, but also 2) the resource overlapping by resource reservation for retransmission of the same TB from received SCI at slot m should be considered as below, i.e., resource overlapping between A-2 and B should be additionally considered in resource exclusion where Gap is time gap between initial transmission and retransmission of the same TB in W.
- A-1(slot m or resource reservation for different TB from received SCI at slot m)

    : tSLm or tSLm+qⅹPstepⅹPrsvp_RX
- A-2(resource reservation for retransmission of the same TB from received SCI at slot m)

    : tSLm+Gap 
- B(Rx,y and resource reservation from a candidate single-slot resource for PSSCH transmission Rx,y)

    : Rx,y+jⅹP'rsvp_TX
Proposal 3:
For the step of resource exclusion in sensing procedure,

- the resource overlapping by resource reservation for retransmission of the same TB from received SCI at slot m should be additionally considered.
4. Conclusion

In this contribution, we discussed and provide our views on remain details on mode-2 resource allocation for NR V2X with following our proposals.
Proposal 1:
For Tproc,0, Tproc,1 and T3,
- Tproc,0: Not defined, instead [n –T0, n – Tproc,0) is replaced by [n –T0, n – 1]
- Tproc,1: 3 slots for µ=0, 3 slots for µ=1, 4 slots for µ=2, 4(or 5) slots for µ=3

- T3= Tproc,1, i.e., T3 is no need to specify
Proposal 2:
For remaining resource ratio X, following option should be supported.

- Option 2: (Pre-)configure X per resource pool from the set of {10, 20, [30]}%
Proposal 3:
For the step of resource exclusion in sensing procedure,

- the resource overlapping by resource reservation for retransmission of the same TB from received SCI at slot m should be additionally considered.
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