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1. Introduction
In this contribution, we will further discuss the control signaling in SA, and then discuss the design aspects of SA transmission.

2. Contents in SA 
In RAN1 previous meeting, control singling in SA was discussed with following agreed fields[1][2]:

 Agreed fields:

· MCS(5bits)

· TA(6bits)

· T-RPT indicator (Maximum 256 values)

· Destination ID(FFS how to carry it in SA)

Agreements in RAN1 #76bis:

· D2D data communication channel transmissions are scrambled by the ID in the SA

Agreements in RAN1 #77:

· The DMRS base sequence and CS and OCC for D2D communication is derived from the ID in the SA.

· Explicit NDI is not needed
Work assumptions in RAN1 #77:

· Frequency position of data resource is explicitly signalled in SA

· Can be revisited after agreeing other content of SA if it turns out that “too many” retransmissions are required for the SA and/or design of SA and/or associated DCI is not feasible, or if data resource collision turns out to be a significant problem. 

Base on above agree fields and work assumptions, the control signaling in SA are further analyzed as below:
· Destination ID

The destination ID can be carried by CRC bits in SA, similar as C-RNTI in PDCCH, which can be used to SA blind decoding and filter the data packets that the UE is not interested in.
· RV indicator

RV indicator needn’t be included in the SA, and RV can be predefined according data retransmission number.

· T-RPT indicator, DMRS and scrambling sequence initialized ID

For D2D broadcast communication, the T-RPT used for D2D data transmission is randomly selected from the T-RPT pattern set. With the consideration of overhead reduction SA, the T-RPT indicator, DMRS and scrambling sequence ID can use the same ID. The T-RPT pattern can be generated by this ID.
· Resource allocation indicator

The PDSCH resource allocation type 2 can be used to indicate the frequency location of D2D data transmission, where the granularity can be a RB or sub-channel size.

· Source ID of resource pool configuration used for data transmission[3]
The ID is used to indicate which resource pool configuration is used in D2D data transmission, and then the receiving UE can receive the data according the related resource pool configuration or frequency hopping pattern configuration. Since the resource pool configuration can be obtained from PD2DSCH, the source ID can be SSID.
· Retransmission number

The number of retransmission can be reached by different approaches. One of them is to predefine the retransmission number of a data packet. The other is to inform UE the retransmission number directly, which maybe introduce more flexibility. 

Proposal 1: The destination ID can be carried by CRC bits in SA.
Proposal 2: T-RPT indicator, DMRS sequence and scrambling sequence for data transmission can be related to the same ID in SA.
Proposal 3: Resource allocation indicator can be included in SA.

Proposal 4: Source ID of the used resource pool for data transmission can be included in SA, where the source ID can be SSID.
3. SA transmission in D2D communication
In RAN1 #77 meeting, SA transmission aspects were discussed with following agreements[2]:

Agreement:

· SA uses Rel-8 TBCC

Agreement:  

· For both Mode 1 and Mode 2, resource for single transmission (i.e. 1 subframe) of SA is FFS between 1 PRB-pair and 2 PRB-pair

· Retransmissions of  SA are supported

· FFS whether Chase combining

· Total number of transmissions of SA is FFS between
· fixed to a single value in specifications, and
· (pre-)configurable among two values
· FFS until RAN1#78 what these values are
· Number(s) of SA subframes in the SA resource pool FFS until RAN1#78 
· Given a certain SA resource pool and time/frequency resource that is used for a transmission of an SA message by a UE, the other time/frequency resources used by the same UE for transmission(s) of the same SA message within an SA resource period are known and fixed in the specification
· Details FFS
· FFS on whether/how to minimize the collision of transmissions in Mode 2
3.1. SA resource pool

Before discussing the SA transmission mechanism, whether data can be transmitted in SA resource pool need clarify. It is worthy to note that the T-RPT pattern for data transmission is indicated by SA, and the starting subframe for the T-RPT shall be known exactly by Rx UEs. If the data can be transmitted in SA resource pool, then there may be an ambiguity for receiving UE to determine the starting subframe of T-RPT. Therefore, SA resource pool is separated from data resource pool in time-domain.   

Proposal 5: SA resource pool is separated from data resource pool in time-domain.
3.2. SA ON/OFF pattern transmission
Since retransmissions of SA are supported, two retransmission patterns are provided:

· Option 1: always ON pattern, SA retransmissions are operated on N contiguous subframes, as shown in Figure 2-A).
·  Option 2: ON/OFF pattern method, SA retransmissions are operated on N contiguous subframes through ON/OFF pattern manner, as shown in Figure 2-B). From Rx UE aspect, in order to avoid blind decoding ON/OFF pattern, then the SA ON/OFF pattern can be determined by the used first resource  or sub-channel ID , this is a sub-channel specific ON/OFF pattern method[4].  
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Figure 2: SA retransmission pattern
System level evaluation between above two options is provided, and work assumptions are provided in section of Appendix A. The system result is provided in Figure 3, it can observe that option 2 performs better than option 1.   It is primary due to the fact that the ON/OFF pattern mechanism can alleviate the impact of the in-band emission.  Therefore, we prefer SA retransmission is operated in ON/OFF pattern manner.  
Proposal 6: SA retransmission is operated in ON/OFF pattern manner.
Proposal 7: SA ON/OFF pattern can be determined by the used first resource or sub-channel ID.
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Figure 3: CDF of SA packet error rate
4. Conclusion 

In this contribution, contents of SA and SA transmission mechanism are discussed, particularly, we have following proposals:
Proposal 1: The destination ID can be carried by CRC bits in SA.

Proposal 2: T-RPT indicator, DMRS sequence and scrambling sequence for data transmission can be related to the same ID in SA.
Proposal 3: Resource allocation indicator can be included in SA.

Proposal 4: Source ID of the used resource pool for data transmission can be included in SA, where the source ID can be SSID.

Proposal 5: SA resource pool is separated from data resource pool in time-domain.

Proposal 6: SA retransmission is operated in ON/OFF pattern manner.

Proposal 7: SA ON/OFF pattern can be determined by the used first resource or sub-channel ID.
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Appendix A: Simulation assumptions
Table 1: system simulation assumptions
	Parameters
	Assumptions

	Layout
	Option 5: Outdoor hotspot

	Carrier frequency
	700MHz

	SA Resource Pool Size
	40 RBs

	SA sub-channel bandwidth
	2 RBs

	SA overhead
	70 bits 

	Modulation/coding
	QPSK/TBCC

	Tx Power (dBm)
	23.0 

	Retransmission Pattern
	1) Always on(4 contiguous subframes)
2) On/Off pattern(random select 2 subframes from 4 contiguous subframes) 

	Number of TX/cell
	3/ cell

	SA sub-channel selection
	Random Selection

	IBE model
	{3,6,3,3}

	RSRP threshold(dBm)
	-107
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