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1 Introduction

In RAN2#73, it was agreed to include the following objective into the V2X work item [1]:

a) Handle multiplexing V2V with other signals/channels if necessary, e.g., for the case where the bitmap for V2V subframes does not repeat an integer number of times within the DFN period [RAN1, RAN2]

i) A solution not agreed by RAN1#86bis/RAN2#95bis shall not be considered for standardization.
In RAN1#86, the following was agreed:

	Agreements:
· 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

 


In RAN1#86bis, agreements were made such that the bitmap is repeated in an integer number within the DFN range:
	Agreements:
· 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).



This contribution discusses enhancements necessary to indicate implicitly the location of the reserved subframes.
2 Discussion
In LTE the DNF period is made up of 10240 subframes. In contrast, the design for V2X, including the sensing, scheduling, and resource reservation protocols, has considered 100 ms as the basic periodicity – since this corresponds to the smallest message periodicity. For this reason, it is necessary to introduce a division of the 10240 subframes in periods of 100 subframes. If all 10240 LTE subframes were to be used for V2X communication, there would be a subframe surplus as 10240 is not divisible by 100. Same problem happens in case of 20ms pool length due to the presence of SLSS (which it was agreed to recur every 160ms).

Observation 1 The pool periodicities (e.g. 100ms) and the presence of SLSS subframes is such that the DFN period is not divisible by the actual pool length.

For this reason, in RAN1#86bis, it was agreed to configure a number of reserved subframes such that the bitmap is repeated in an integer number within the DFN range. Thus the number of remaining subframes is divisible by 100. As such, the remaining subframes available for V2X transmission supports messages with different periodicities. An example is illustrated in Figure 1, where the white subframes represent the PSCCH/PSSCH subframes, the blue one the SLSS subframes (it is assumed two consecutive subframes every 160ms), the red ones the served subframes.
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Figure 1: In red, reserved subframes; in blue subframes used for SLSS; the rest of the subframes are used for V2X transmission and are divided into an integer number of 100-subframe periods
The choice of the reserved subframes is up to the eNB and in the pre-configured case, spreading them uniformly might be beneficial so that their impact on, for example, latency is minimized.

Observation 2 Spreading uniformly the location of the reserved subframes might be beneficial in the pre-configured case.  

In order to realize that the network should just provide the UE with the number of reserved subframes (Nreserved) and the offset with respect to subframe#0 of SFN#0 (Noffset). Given this info, a UE can implicitly derive the location of the subframes by applying the following formula for example:

R = Noffset + i * floor( 10240 / Nreserved )

for i = 1, 2, …. noting that 0 ≤ R ≤ 10240.
As an example in Figure 1, the frame structure is derived by configuring Noffset = 200 and Nreserved = 51.

Proposal 1 Reserved subframe (pre)configuration consists of the number of reserved subframes and the offset with respect to subframe#0 of SFN#0.

As RAN1#86, the pool configuration should also indicate the pool length which can be 16, 20, or 100-bit. 

Proposal 2 As agreed by RAN1, the V2V pool configuration should include the pool length, which can 16, 20 or 100-bit long.

3 Conclusion

In section 2 we made the following observations:
Observation 1
The pool periodicities (e.g. 100ms) and the presence of SLSS subframes is such that the DFN period is not divisible by the actual pool length.
Observation 2
Spreading uniformly the location of the reserved subframes might be beneficial in the pre-configured case.


Based on the discussion in section 2 we propose the following:
Proposal 1
Reserved subframe (pre)configuration consists of the number of reserved subframes and the offset with respect to subframe#0 of SFN#0.
Proposal 2
As agreed by RAN1, the V2V pool configuration should include the pool length, which can 16, 20 or 100-bit long.
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