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Introduction
In RAN1 #84 meeting, the eNB assistant resource allocation was discussed with following agreements [1]:
Agreements:
· For  sidelink V2V communication mode-1, sidelink semi-persistent scheduling from the 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 will further discuss the signaling design aspects for sidelink V2V communication mode 1.
Discussion
In current LTE SPS mechanism, it is adaptive to the case that traffic size is constant in each transmission interval, e.g. VoIP likely traffic. The transmission period and subframe pattern in SPS are configured by RRC signaling, and the frequency resource allocation and the SPS active or release are indicated by PDCCH with SPS-RNTI.
In V2V communication, both periodic traffic (CAM) and event-triggered traffic (DENM) shall be supported. For periodic traffic, the payload size of packet is one large packet followed with four small packets, and the time interval is 100ms. For event triggered traffic, once the event triggered, it will transmit periodically within a predefined time range. From the traffic characteristics aspect, both V2V traffic types are generated in semi-persisting manner, it can be scheduled in SPS manner. However, due to the variation of traffic size, the LTE SPS mechanism cannot be reused directly. 
Additionally, in event-triggered traffic, especially for the pre-crash event, the transmission latency is 20ms, which is difficult to be scheduled in SPS manner. Therefore, dynamic scheduling mechanism shall also support in V2V communication.
Proposal 1: Both semi-persisting scheduling and dynamic scheduling shall be supported in sidelink V2V communication mode 1.
1.1. Semi-persisting scheduling of V2V 
Considered that the traffic size of V2V traffic may be varied in different transmission interval, if PDCCH is used for resource allocation or re-allocation indication, the overhead may increase obviously. Therefore, we propose that the resource allocation of V2V communication can be configured by RRC signaling, and the active or release operation can be indicated by PDCCH. 
Details of the RRC signaling design may be issues in RAN2, the initial design aspects are provided. The RRC signaling need indicate the resource allocation within a SPS period (e.g. 500ms), which includes the transmission and retransmission resource of one large packet and followed four small packet.
Additionally, due to the high speed of vehicle, frequency handover may be happened. If the resource allocation is reconfigured due to handover, then some packet may be lost due to latency of handover and RRC reconfiguration, which will impact the system performance. Therefore, some coordination between different cell need be considered.  
Proposal 2: The SPS resource allocation in sidelink V2V communication mode 1 can be configured by RRC signaling, and the operation of active and release can be indicated by PDCCH.
1.2. Dynamic scheduling of V2V 
In Rel-12/13, DCI format 5 is used for D2D grant. V2V grant can be re-designed based on DCI format 5 with the consideration of the difference between V2V and D2D. The potential differences between V2V and D2D design aspects are provided as following:
· SA and its associated data transmitted in the same subframe is preferred when next data transmission information can also be carried in this SA [2], which can alleviate the impacts of IBE and half duplex constraint. 
· Constant relationship between SA resource and data resource is preferable in V2V [3], which can reduce the extra SA resource collision and sensing complexity.
· Since sensing mechanism is employed in V2V communication [3], arbitrary subframe can be selected for for data transmission and retransmission within a transmission period (e.g. 100ms). 
· Frequency hopping shall not support, since sensing is used in V2V resource selection.
Based on above potential difference, the V2V grant can be re-designed based on DCI format 5 with following enhancements:
· Resource for PSCCH and resource block assignment of data transmission 
In Rel-12/13 D2D communication, SA resource and data resource are indicated separately. Additional, the resource of re-transmission is associated with the first transmission according the frequency hopping rule, thus only resource of the first transmission need indicate. However, in V2V communication, the frequency resource used by data transmission and re-transmission may be different due to sensing mechanism. Thus the resource used for transmission and retransmission can be indicated independently. With the consideration of SA can indicate two transmission resource [2], one is the resource used in current subframe, the other is the resource used by next transmission. The next data transmission can be a retransmission of current transmission or new data transmission.  In this manner, eNB only need to indicate the resource used for the two transmissions, and signaling overhead needn’t depend on the transmission number.
Furthermore, if constant relationship with SA and data resource is used in V2V communication, the signaling overhead can be further reduced. Otherwise, the SA and data resource need to be indicated separately. 
· Time resource pattern can be interpreted as a subframe offset between two transmissions.
In V2V communication, due to sensing used in resource selection, arbitrary subframe can be selected for data transmission and retransmission within a transmission period (e.g. 100ms). Therefore, a subframe offset indicator can be used to indicate the interval between current transmission and next transmission. 
· NDI
From Tx UE aspect, it need to know each transmission resource is used for new data transmission or re-transmission, therefore, the NDI shall be indicated by eNB for each transmission.
· TPC command for PSCCH and PSSCH can still be used for power control.
Frequency hopping flag can be removed since sensing mechanism is used in V2V resource selection.According to the above discussion, the V2V grant can be summarized as Table 1.
Table 1: V2V grant summary
	Bit field
	Note

	TPC command
	Power control for SA and data

	Frequency Resource SA and data transmissions:
· Resource used for current subframe
· Resource used for next transmission
	If SA resource has constant relationship with data resource, only SA resource or data resource need indicator.
Otherwise, both SA and data resource shall be indicated separately. 

	Subframe offset between two transmission
	Subframe offset between current transmission and next transmission

	NDI for each transmission 
	NDI for each transmission indicated the resource used for new data transmission or retransmission.



Proposal 3: The enhancement in table 1 can be considered in V2V grant.
Conclusion
In this contribution, the signaling design aspects for sidelink V2V communication mode-1 were discussed. Particularly, we have following proposals:
Proposal 1: Both semi-persisting scheduling and dynamic scheduling shall be supported in sidelink V2V communication mode-1.
Proposal 2: The SPS resource allocation in sidelink V2V communication mode-1 can be configured by RRC signaling, and the operation of active and release can be indicated by PDCCH.
Proposal 3: The enhancement in table 1 can be considered in V2V grant.
Table 1: V2V grant summary
	Bit field
	Note

	TPC command
	Power control for SA and data

	Frequency Resource SA and data transmissions:
· Resource used for current subframe
· Resource used for next transmission
	If SA resource has constant relationship with data resource, only SA resource or data resource need indicator.
Otherwise, both SA and data resource shall be indicated separately. 

	Subframe offset between two transmission
	Subframe offset between current transmission and next transmission

	NDI:
· NDI for current transmission
· NDI for next transmission 
	NDI for each transmission indicated the resource used for new data transmission or retransmission.
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