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Introduction
In RAN1 #84bis meeting, following agreements were achieved [1]:
Agreement:
· 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
Agreement:
· The following two cases are supported:
· SA and the associated data are transmitted in the same TTI, 
· SA and the associated data are transmitted in different TTIs
· The scheduling timing between SA and associated data is variable
· In UE-autonomous resource selection mode, the timing is chosen by the transmitting UE from a configurable range
· In eNB-scheduling mode, the timing is determined by eNB
· SA includes information about the scheduling timing
· Note: the association does not necessarily include the case of intention of using the resources for a different TB, if any (which is FFS)
In this contribution, contents of SA are further discussed.
Discussion
In Rel-12/13, SCI format 0 is used for scheduling data transmission of  D2D, SA used for V2V scheduling can be re-designed based on SCI format 0 with the consideration of the difference between V2V and D2D. The potential differences between V2V and D2D design aspects are provided as following [2][3]:
· Since sensing mechanism is employed in V2V communication, arbitrary subframe can be selected for for data transmission and retransmission within a transmission period (e.g. 100ms). 
· The frequency resource for data transmission and re-transmission is also selected by sensing mechanism, thus the resource used for initial transmission will be independent of that of re-transmission.
· When SA and its associated data are transmitted at same subframe, constant relationship between SA resource and data resource is preferable in V2V, which can reduce the extra SA resource collision.
· Frequency hopping shall not support, since sensing is used in V2V resource selection.
Based on above potential difference, we will first analyze the information fields in existing SCI format 0, and determine the fields which can be removed or re-designed. And then additional field used for V2V grant are discussed. Finally, the details SA contents used for V2V are provided.
1.1. Discussion on existing SCI format 0
The contents of SCI format 0 used for V2V are discussed as following.
· Frequency hopping flag can be removed since sensing mechanism is used in V2V resource selection.
· Resource block assignment (need be enhancement in V2V)
In Rel-12/13 D2D communication, 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.  Therefore, the resource block assignment field need be re-designed in V2V.
Furthermore, the payload of V2V traffic is mostly fixed to a few values, thus the resource allocation granularity for data transmission can be based on sub-channel. It will reduce the signaling overhead.
· Time resource pattern can be removed due to sensing mechanism [2], since arbitrary subframe can be selected for data transmission and retransmission.
· Modulation and coding scheme, it can be reused in V2V. Further considerate that SA may indicate the transmission of different TB[3], this field needs to be re-designed.
· Timing advance indication can be removed when SA and its associated data are transmitted on same subframe.
· Group destination ID can be re-interpreted as transmission ID in V2V.
1.2. New bit fields in V2V grant
With the consideration of potential difference between D2D and V2V, the following fields need be included in V2V grant:
· Subframe indicator for each transmission
This field need to indictor the subfames offset for each transmission.
· the maximize transmission times and the current transmission times
The RV versions for one TB are transmitted in a fixed order. Since the traffic size for V2V may be varied, and then the transmission number per packet may also be varied. From receiving UE aspect, it need to know each transmission resource is used for new data transmission or re-transmission and it’s according transmission times. The current transmission times of the current TB and the maximize transmission times of the current TB can be indicated in SA. Since receiving UE can know the valid transmission num in SA, then  the  mapping of  the each transmission resource  to  the TB index( current TB or the next TB) and  the  according transmission  times (RV version) can be  know.
· Priority indication is introduced to indicate the priority of V2V traffic.
· TPC indicator
Since SA transmission cannot obtain the soft combination gain, the power boosting for SA transmission can be considerate in V2V communication 
· Traffic period indicator
If SPS mechanism is performed to predict the resource occupation, traffic period will be helpful for other UEs to know which resource will be occupied in the following periods. If SA indicates the upcoming N transmissions, the field can be a fixed value, e.g. “111”.
1.3. Summary of V2V grant
According to the above discussion, the V2V grant can be summarized as Table 1, where the N is the upcoming transmission resources after current TTI. 
Table 1: summary of SA contents in V2V communication
	Bit field
	Note
	Bit length

	Resource block assignment for each transmission
	Indicate the sub-band used for data transmission, the frequency domain of data pool is divided into 4 sub-bands. 
	2*(N+1)

	Subframe indicator for each data transmission.
	Indicated the subframe offset for data transmission.
	7*(N+1)

	Modulation and coding scheme
	Two MCS indicator for two different TB need indicate.
	5x2

	Transmission UE ID
	Indicated transmission UE ID
	16

	The current transmission times 
	Indicated the current transmission times of the current TB
	2

	Maximize transmission times 
	Indicated the maximize transmission times of the current TB
	2

	Priority indicator
	Similar as SAE
	3

	TPC indicator
	SA power boosting indicator.
	1

	Traffic period indicator
	The range can be times of 100ms
	3

	Total payload (assuming N=3)
	
	73



The link level simulation results of SA are shown in Figure 1 and simulation assumptions are provided in Appendix A.
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Figure 1: SA BLER vs. SNR

Proposal:  The enhancements in table 1 can be considered in SA signaling. 
1. 
2. 
1.4. 
Conclusion
In this contribution, the signaling design aspects for V2V grant were discussed. Particularly, we have following proposal:
Proposal: The enhancements in table 1 can be considered in V2V grant. 
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Appendix

Table 2: Simulation assumptions
	
	Comb-Structure 
	Legacy-Structure

	Bandwidth 
	10M Hz
	10M Hz

	Carrier frequency
	6.0GHz
	6.0GHz

	Number of antenna
	1 TX and 2 RX
	1 TX and 2 RX 

	Fading
	The same as it in [4]
	The same as it in [4]

	channel
	NLOS，LOS
	NLOS，LOS

	Modulation 
	QPSK 
	QPSK 

	Coding 
	TBCC
	TBCC

	Additional frequency offset
	No
	No

	TBsize
	73bits 
	73bits 

	Number of Occupied PRB
	1,2
	1,2

	Relative speed
	140km/h
280km/h
	140km/h
280km/h

	Frequency estimation 
	DMRS only
	DMRS only 

	Frequency correction
	Yes
	Yes
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