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1      Introduction

One of objectives for the sidelink-based V2V is to identify sidelink resource allocation enhancement options [1]. Also at RAN1#84, SL resource allocation in SPS manner was discussed and the following agreements were made on eNB controlled semi-persistent scheduling. 
· For sidelink V2V communication mode1, sidelink semi-persistent scheduling from eNB is supported

· Sidelink semi-persistent scheduling means that the eNB allocates a set of periodically occurring resources for sidelink SA and data transmission.

· If the UE does not have data to transmit, UE does not transmit PSSCH

· FFS the details of signaling

· Resource allocation/release process FFS, may be different than existing LTE SPS scheme
In this contribution, we would like to see how sidelink semi-persistent scheduling works. 
2      Discussion
Uplink and downlink semi-persistent eNB scheduling was already introduced in LTE. In overall, RRC configures the dedicated semi-persistent scheduling related parameters (e.g. semi-persistent scheduling interval, etc.) and if needed, PDCCH scheduling assignment activates/deactivates the semi-persistent resource allocation with the configured scheduling interval. We assume this principle would be more like the baseline that may be applied into SL resource allocation in semi-persistent manner. 
The semi-persistent scheduling was agreed for the eNB controlled scheduling over PSSCH. According to Rel.12 specification, for each upcoming sc-Period (PSCCH period), eNB sends DCI Format 5 (in advance), providing scheduling information for PSCCH (PSCCH resource) and PSSCH (frequency allocation and time pattern for transmission) resources within the same PSCCH period. This information is valid only for a given PSCCH period and UE should receive new DCI Format 5 to transmit in the next PSCCH period. This principle needs to be revised for V2V communication with semi-persistent allocation. First of all, the PSCCH resource may be granted for the several periods, so that there is no need to send DCI Format 5 every time, when vehicle has V2V message for transmission. One of the disadvantages of the LTE Rel.12 pool configuration in application to V2V communication is that LTE Rel.12 pools of PSCCH and PSSCH are defined within common SCI periods and as a result have common pool boundaries in time. The UE specific resource pool definition may be a more flexible approach and can be achieved by introducing UE-specific transmission intervals describing UE specific pool resources from the transmitter and receiver perspective (see Figure-1). 
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Figure-1. Illustration of UE-specific transmission intervals.

In Rel.12, the single PSCCH resource pool is periodically allocated every PSCCH period. The subframes that are not part of PSCCH pool belong to PSSCH resources. The PSSCH pool resources are determined within the same PSCCH period.

In case of semi-persistent resource allocation, the following information needs to be considered. 
· Start PSCCH period: 
• We assume it is indicated implicitly by PDCCH DCI format 5 transmission timing. 

· Indication of active PSCCH periods for semi-persistent allocation and scheduling. Several signaling options, which we assume by RRC, can be considered as follow. 
• Alternative-1: bitmap mechanism over PSCCH periods


> PSCCH bitmap pattern to activate consecutive PSCCH periods, e.g. [1, 0, 0, 0, 1, 0, 0, 0]


> Number of PSCCH bitmap pattern repetitions (e.g. 1, 2, 4, 8)

• Alternative-2: Indication of periodicity and duration (multiple of PSCCH periods)


> Periodicity of transmission (multiple of PSCCH periods or m [ms])

> Duration of transmission (multiple of PSCCH periods or n [ms])
• Alternative-3: Indication of UE-specific transmission interval


> Periodicity of transmission (multiple of PSCCH periods or m [ms])

· SL-SPS-RNTI: 
• We assume like uplink/downlink SPS in LTE, separate SL-RNTI may need to be configured by RRC in order the UE to distinguish dynamic SL grant and semi-persistent SL grant from the PDCCH. 

Based on the discussion above, following proposals are made to support semi-persistent sidelink resource allocation. 

[Proposal-1]: RRC configures semi-persistent SL resource allocation related parameters and PDCCH DCI format 5 activates/deactivates semi-persistent SL resource. 
[Proposal-2]: PSCCH period when to apply activation/deactivation is indicated implicitly by DCI format 5 transmission timing similar to Rel-12 D2D communication.  

[Proposal-3]: RAN2 is asked to discuss and decide what signaling option will be applied. 

[Proposal-4]: SL-SPS-RNTI is configured by RRC.

3      Conclusions

In this contribution, we have seen how sidelink semi-persistent resource allocation works and what parameters needs to be considered by RRC. As the result, the following proposals are made. 
[Proposal-1]: RRC configures semi-persistent SL resource allocation related parameters and PDCCH DCI format 5 activates/deactivates semi-persistent SL resource. 

[Proposal-2]: PSCCH period when to apply activation/deactivation is indicated implicitly by DCI format 5 transmission timing similar to Rel-12 D2D communication.  

[Proposal-3]: RAN2 is asked to discuss and decide what signaling option will be applied. 

[Proposal-4]: SL-SPS-RNTI is configured by RRC.
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