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1. Introduction

In the study on LTE-based V2X services, several issues on identification of necessary PC5 enhancements for V2V was discussed. One of them is a resource allocation enhancement for V2V. For this, enhancements of resource control/selection mechanism, resource pool and scheduling assignment was discussed, and following agreements are captured at the RAN1#84 meeting [1].
Agreements at the RAN1#84 meeting:
- For V2V communication on the PC5 interface:

▪
Option 1: Transmission of SA and its associated data on same subframe is supported

▫
This does not preclude SA and its associated data transmission in different subframes

▫
FFS other details

▪
Option 2: Each SA transmission precedes all of its associated data transmissions.

▫
FFS the timing relation between SA and its associated data

▪
FFS which option(s) to support for which type of traffic/resource allocation

▪
UE is not required to decode data that are transmitted before the subframe containing the successfully decoded associated SA.

▪
Further restrictions on number of PSCCH and PSSCH to be decoded in a subframe shall be considered

▫
Details FFS
-
SA pool and its associated data pool can be FDMed
-
Channel coding and DFT precoding between PSCCH and PSSCH are separated
-
Scheduling assignment of PSSCH is transmitted on PSCCH from this UE
-
RB size of PSCCH is fixed in the specification.

▪
FFS contents of PSCCH
At the RAN1#84-bis meeting , sensing with semi-persistent transmission as one of enhancements to resource control/selection mechanism was discussed, and following agreements are captured [2].
Agreements at the RAN1#84-bis meeting:
-
If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode,

▪
The UE at least senses between TTI n-a and TTI n-b (FFS a and b with a>b>0), where a and b are integers

▫
Working assumption: The values a and b are common for V2V UEs. 

▪
UE selects time-frequency resource(s) for PSSCH 

▪
UE transmits SA in TTI n+c where c is an integer

▫
FFS whether c is a fixed value (>= 0) or variable.

-
In UE autonomous resource selection mode, SA can be transmitted for every TB.

▪
FFS whether to support transmitting and/or receiving TB without SA

▪
FFS whether every data (re)transmission for the same TB has the associated SA transmission.

-
In UE autonomous resource selection mode,

▪
UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers

▪
UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer

▫
FFS whether this indication is implicit or explicit.

▫
FFS if and how to signal the value for e

▫
FFS how the UE determines the value for e

▫
FFS whether e is a single value or can be multiple values

▫
FFS whether, and if so how, a UE can notify later that it no longer intends to use the resource at TTI n+e.

▫
FFS how the UE decides to indicate this

▫
Other details FFS
In this contribution, we will discuss considerations UE autonomous resource selection for V2V based on above agreements and provide our views.

2. UE autonomous resource selection for V2V
In Rel-12/13 resource allocation mechanism for sidelink, SA pool and its associated data pool is TDMed as shown in Figure 1.
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Figure 1: Example of TDM between SA pool and its associated data pool
By the agreements at the RAN1#84 meeting on resource allocation enhancement for V2V, SA pool and its associated data pool can be FDMed as shown in Figure 2. Furthermore, within a FDMed SA/data pool, two options can be considered as agreed at the RAN1#84 meeting.
- Option 1(Figure 2-(a)): Transmission of SA and its associated data on same subframe is supported. 
- Option 2(Figure 2-(b)): Each SA transmission precedes all of its associated data transmissions. 
TTI n-a and TTI n-b for sensing duration
If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode, the UE at least senses between TTI n-a and TTI n-b (a>b>0, a and b are integers) as agreed at the RAN1#84-bis meeting. For the values a and b, these could be common for V2V UEs as working assumption at the RAN1#84-bis meeting, and it is better that the sensing duration a-b is same or multiple value to the minimum value of PSCCH period (e.g. 40ms) for semi-persistent transmission.
Proposal 1:
About TTI n-a and TTI n-b for sensing duration
 -The value a-b is same or multiple value to the minimum value of PSCCH period (e.g. 40ms).
TTI n+c for SA transmission
If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode, the UE transmits SA at TTI n+c where c is an integer as agreed at the RAN1#84-bis meeting. For the values c, it is better that c is variable to avoid SA collision in the same TTI between two UEs if the triggering time is the same between the two UEs.

As agreed at the RAN1#84-bis meeting, SA can be transmitted for every TB in the case of UE autonomous resource selection mode. Therefore, within a PSCCH period, SA transmission time for another TB after SA transmission at TTI n+c for the first TB should be defined.
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(a) Option 1
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(b) Option 2
Figure 2: Examples of FDM between SA pool and its associated data pool
For this, following two alternatives could be considered.
- Alt. 1: Within a PSCCH period, SA for TB 'X+1' can be transmitted at the next TTI of TTI which is the last TTI used for data (re)transmission of TB 'X'.

- Alt. 2: Within a PSCCH period, SA for TB 'X+1' can be transmitted at the next TTI of TTI in which the last bit value of T-RPT is applied where the T-RPT is used for data (re)transmission of TB 'X'.

Proposal 2:
About TTI n+c for SA transmission

 - The value c is variable. 
 - Within a PSCCH period, SA transmission time for another TB after SA transmission at TTI n+c for the first TB should be defined.

TTI n+d for data transmission
If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode, the UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (d>=c, where c and d are integers) as agreed at the RAN1#84-bis meeting. For the values d, it could be indicated implicitly by T-RPT included in SA where the first bit value of the T-RPT is applied in TTI n+c at which the SA is transmitted. Therefore, the first TTI in which the bit value "1" of the T-RPT is applied could be TTI n+d.
For example, TTI n+d is same to the TTI n+c if the bit value of the T-RPT which is applied in TTI n+ c is "1" as described in Figure 3-(a). On the other hand, TTI n+d is not same to the TTI n+c if the bit value of the T-RPT which is applied in TTI n+ c is "0" as described in Figure 3-(b).
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(a) case 1
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(b) case 2

Figure 3: Examples of SA and associated data transmission in UE autonomous resource selection
Proposal 3:
About TTI n+d for data transmission

 - It could be indicated implicitly by T-RPT included in SA where the first bit value of the T-RPT is applied in TTI n+c at which the SA is transmitted.
 ▪ The first TTI in which the bit value "1" of the T-RPT is applied could be TTI n+d.
3. Conclusion

In this contribution, we discussed considerations on UE autonomous resource selection for V2V and provide our views with following our proposal:

Proposal 1:
About TTI n-a and TTI n-b for sensing duration
 -The value a-b is same or multiple value to the minimum value of PSCCH period (e.g. 40ms).

Proposal 2:
About TTI n+c for SA transmission

 - The value c is variable. 
 - Within a PSCCH period, SA transmission time for another TB after SA transmission at TTI n+c for the first TB should be defined.

Proposal 3:
About TTI n+d for data transmission

 - It could be indicated implicitly by T-RPT included in SA where the first bit value of the T-RPT is applied in TTI n+c at which the SA is transmitted.

 ▪ The first TTI in which the bit value "1" of the T-RPT is applied could be TTI n+d.
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