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1 Introduction

The resource pool structure for sidelink V2V communication was designed under assumption of dedicated V2V carrier or FDD shared carrier where all UL subframes can be made available for V2V communication. The selected approach does not work well for TDD systems, where amount of UL subframes depends on UL-DL configuration used in the system. Therefore additional modifications needs to be introduced on top of the following agreements made by RAN1 WG with respect to configuration of time resources of V2V resource pool:
Agreements:
	RAN1#86:
· V2V pool is defined by a repeating bitmap mapped to all subframes except for at least SLSS subframes which are skipped

· The bitmap length is 16, 20, or 100.
· FFS if/how to handle the case where the bitmap does not repeat an integer number of times within the DFN period
· The bitmap defines which subframes are allowed for V2V SA/data transmission and/or reception for a pool.
RAN1#86bis:

· A pool is configured with a number of reserved subframes such that the bitmap is repeated in an integer number within the DFN range.

· V2V logical subframe index is not allocated to a reserved subframe.

· The location of the reserved subframes is indicated by an implicit way (details FFS until next meeting).


In this contribution, we propose additional modifications in order to support V2V communication in TDD shared carrier. The contribution is based on the way forward [1], presented at the previous RAN1 WG meeting.
2 V2V Subframe Allocation
The V2V communication pool is defined among subframes that may be available for V2V transmission (i.e. all subframes, except SLSS subframes). Once SLSS subframes are excluded, the bitmap is repeated across all remaining subframes (logical) within SFN cycle unless the maximum integer number of bitmap repetitions is reached. The reminder of the division on bitmap size are left as reserved subframes. The logical indexing is applied within the logical subframes irrespective of whether the subframe belongs to V2V pool or not. This behavior causes some issues in case of TDD operation:

1)  Logical indexing can point to DL or S subframe if DL or S subframes are not excluded similar to SLSS.

2)  The values of 
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 need to be adjusted (scaled accordingly) to reflect actual transmission periodicity or reservation interval, when DL or S subframes are excluded. Otherwise the larger transmission periodicities or reservation intervals will be assumed according to current specification description.
In order to address these problems, we suggest several modifications as described in the next section.
3 Support of Sidelink V2V Communication in TDD Systems

As it was described in the previous section, the DL and S subframes should be excluded from the set of subframes that can be used for V2V communication. This is required to avoid logical indexing pointing to the DL or S special subframes.
Proposal 1
· In case of TDD shared carrier, the DL and S (special) subframes are skipped similar to SLSS subframes (i.e. excluded).
Once the DL and S subframes are excluded, the logical indexing needs to be modified in order to preserve the required physical periodicity of e.g. 100ms. Therefore the resource reservation intervals should be scaled proportionally to the number of UL subframes within a frame.
Proposal 2
· The 
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 parameter is adjusted according to UL-DL configuration (i.e. scaled proportionally to the number of UL subframes per frame):
· 
[image: image6.wmf](

)

10

_

frame

per

subframes

UL

of

Number

P

P

step

sharedTDD

step

×

=


· The similar scaling is applied for parameters 
[image: image7.wmf]rsvp

P

, 
[image: image8.wmf]TX

rsvp

P

_

, 
[image: image9.wmf]RX

rsvp

P

_


In addition, if scaling is applied to determine time offset using logical indexing as suggested in proposal 2, it is also convenient to define the new V2V subframe bitmap sizes, which are specific to UL-DL configuration. Therefore, the following bit map sizes are proposed for V2V communication in TDD shared carriers, which are also the scaled versions of FDD bitmap sizes proportionally to the fraction of UL subframes in given UL-DL configuration.
Proposal 3
· The following V2V subframe bitmap sizes are supported for TDD shared carrier

· TDD#0: 60;  TDD#1: 40; TDD#2: 20, TDD#3: 30, TDD#4: 20, TDD#5: 10, TDD#6: 50 (equivalent of 100 for FDD/dedicated carrier)

· TDD#0: 12;  TDD#1: 8; TDD#2: 4, TDD#3: 6, TDD#4: 4, TDD#5: 2, TDD#6: 10 (equivalent of 20 for FDD/dedicated carrier)
4 Discussion on Text Proposal

Given that proposed technical changes affect RAN1 (TS 36.213) and RAN2 (TS 36.321) specifications, we propose to leave corresponding changes up to specification editors and update the specification accordingly, however RAN1 needs to inform RAN2 WG about changes to support V2V communication in TDD shared carrier. Notice that at least the following sections of LTE specifications are affected:
1) Subsections of TS 36.213 that may require revision or alignment with the TS 36.321
14.1.1.6 UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4

14.1.1.7 Conditions for selecting resources when the number of HARQ transmissions is two in sidelink transmission mode 4

14.1.5. UE procedure for determining resource block pool and subframe pool for sidelink transmission mode 3 and 4
14.2.1
UE procedure for transmitting the PSCCH
2) Subsections of TS 36.321 that may require revision or alignment with the TS 36.213.
5.14.1.1
SL Grant reception and SCI transmission

Proposal 4
· Specification editors to introduce changes to support V2V communication in case of TDD shared carrier.

· Send LS to RAN2 incorporating agreements to support LTE-V2V in TDD systems made by RAN1 WG.
5 Conclusion

In this contribution, we highlighted the technical problems of supporting V2V communication in LTE-TDD spectrum. In order to overcome the technical issues the following proposals have been made:

Proposal 1
· In case of TDD shared carrier, the DL and S (special) subframes are skipped similar to SLSS subframes (i.e. excluded).
Proposal 2
· The 
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 parameter is adjusted according to UL-DL configuration (i.e. scaled proportionally to the number of UL subframes per frame):
· 
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· The similar scaling is applied for parameters 
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Proposal 3
· The following V2V subframe bitmap sizes are supported for TDD shared carrier

· TDD#0: 60;  TDD#1: 40; TDD#2: 20, TDD#3: 30, TDD#4: 20, TDD#5: 10, TDD#6: 50 (equivalent of 100 for FDD/dedicated carrier)

· TDD#0: 12;  TDD#1: 8; TDD#2: 4, TDD#3: 6, TDD#4: 4, TDD#5: 2, TDD#6: 10 (equivalent of 20 for FDD/dedicated carrier)
Proposal 4
· Specification editors to introduce changes to support V2V communication in case of TDD shared carrier.

· Send LS to RAN2 incorporating agreements to support LTE-V2V in TDD systems made by RAN1 WG.
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