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1 Introduction
The current contribution discusses the SA procedure and the SA contents. Configuring resources for SAs is beyond the scope of this paper, which is covered e.g. in [4].
1.1 Earlier agreements

Earlier agreements on ProSe SAs from RAN1#77 [1]:
Agreements (SA resources):
· 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
Agreement (TA in SA): 
· 6 bits are used to indicate D2D reception timing adjustment in SA (at least for Mode1), giving values of TA spaced at intervals corresponding to the extended CP length with a cell radius of 100km
Agreement (NDI): 
· Explicit NDI is not needed
Working Assumption (frequency configuration in SA): 
· 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
Agreement (RPT): 
· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis
Working Assumption (RPT): 
· FFS whether a transmitting UE uses all the transmission opportunities given by the T-RPT in the SA
· T-RPT in the SA indicates:
· Transmission interval(s) between transmission of multiple MAC PDUs
· Number of transmissions of a given MAC PDU (if more than one value is possible)
· Resources for transmission of each MAC PDU
· T-RPT has no more than 256 values
· Time indices (parameters within T-RPT) are defined only for the sub-frames included in the resource pool for Mode 2 and Mode 1 (if a resource pool is defined) and available sub-frames for TDD carriers
· FFS whether (and if so how) the frequency resource might be jointly signalled with time domain info
· FFS whether the interpretation of the bits is UE-specific or common
Earlier agreements on ProSe SA contents from RAN1#76bis [2]:

Agreements:

· MCS indication is provided dynamically per SA with 5 bits, using the existing 5-bit UL MCS table

· 64QAM shall not be used for D2D transmission

· The MCS indication is included in SA

· The MCS for SA is fixed in the specifications 

· The modulation used for SA is QPSK
Agreements:
· For Mode 1 transmission,

· eNodeB or Rel-10 relay allocates resources to a D2D transmitter for SA and Data using PDCCH or EPDCCH
· FFS: Linkage between SA and Data

· FFS: Separate grant for Data

· Single grant can schedule multiple Data transmission opportunities

· The multiple opportunities can be used for the multiple transmissions of a single TB

· The multiple opportunities can be used for the transmissions of multiple TBs

· FFS: Which entity decides how each transmission opportunity is used

· FFS: Single grant can schedule single SA transmission

· Single grant can schedule multiple SA transmissions

· FFS: Whether the multiple SA transmissions are of the same SA or different SA

· FFS: C-RNTI or another UE-specific RNTI is used at least for scrambling of CRC of a  D2D grant
· eNodeB or Rel-10 relay controls transmission power of SA and Data using PDCCH or EPDCCH
2 SA Procedure
SAs are transmitted in network-configured (Mode 1) [4] or UE-selected (Mode 2) SA resources. The SA procedure is illustrated in Figure 1 below. SA transmissions are QPSK modulated, while the ProSe data MCS is indicated by the SA.
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Figure 1. SA procedure.
3 SA Contents

The proposed SA contents are shown Table 1.
Frequency domain configuration. In [1], a working assumption was agreed that frequency position of ProSe data resource is explicitly signalled in SA, but the details were not specified. The following parameters can be used to describe the frequency configuration of ProSe data resource:
· Frequency configuration of the first transmission: The configuration may be described by 
· frequency offset of the outer most RB towards the bandwidth edge, and 
· bandwidth (number of allocated RBs, which can be pre-defined). 
· Frequency hopping configuration: A set of frequency hopping rules can be pre-defined in the standard and use as input frequency hopping bits to match to a specific frequency hopping pattern, e.g., like for PUSCH. However, it is proposed to use PUCCH-like hopping (based on RB_start and Lcrb [36.213]), and then apply PUSCH-like hopping (may be optional). Considering that the PUSCH hopping as an association between subframe n and subframe n+8 (for FDD), the PUCCH-like hopping is used to indicate the hopping between subframe n and subframe n+4, i.e., use n to derive n+8, and use n+4 to derive n+12.
· Frequency configuration of the next transmissions: It was agreed [2] that a single grant can schedule multiple ProSe data transmission opportunities, which can be either multiple transmissions of a single TB or transmissions of multiple TBs. If the frequency configuration of each next configuration can be derived from the previous (which can be pre-defined), there is no need in explicit signaling the frequency configuration of each next transmission.
· Proposal 1: Frequency offset is signaled in the SA to describe the frequency configuration of the first transmission.
· Proposal 2: No frequency position configuration needs to be signaled for the next transmission(s).
· Proposal 3: Frequency hopping is configured with frequency hopping bits, similar to PUSCH.
For time-domain configuration of ProSe data transmissions, the following is proposed:
· Proposal 4: T-RPT indicates first transmissions, its retransmissions, as well as next transmissions with its retransmissions, when transmissions of multiple TBs are scheduled by the same SA. All (re)transmissions are scheduled in sequence.
CP length of ProSe data transmissions: There is no need in signalling the CP length of ProSe data transmissions, since the transmitted data associated with an SA use the same CP as that of the SA and other ProSe transmissions from the same UE [1].
The proposed SA contents are summarized in Table 1 below.
Table 1: SA contents
	Parameter
	Example Values / Field Size
	Comment

	L1 identity
	8 bits
	Layer 1 ID derived from a higher-layer ProSe ID identifying the destination and which is set to a pre-defined identity for Layer 2 broadcast transmission [3].

	MCS index
	5 bits
	Agreed in [2]. Modulation and coding scheme for direct broadcast data transmissions associated with the SA.

	T-RPT index
	<=8 bits [1]
	Index to a pre-defined pattern indicating subframes for ProSe data transmissions. Maximum 256 values [1]. 

	Number of retransmissions
	1 bit
(e.g., 4 or 8 for FDD)
	The number of retransmissions of one TB carrying ProSe data, including the first transmission.

	Frequency offset
	max 6 bits, depending on system BW
(e.g., 0..BW/2)
	Frequency offset of the outer most RB with ProSe data from the edge. The size depends on the system bandwidth. Values can be positive or negative, e.g., for the upper part and lower part of the bandwidth, respectively.

	TA
	11 bits
	TA configured by serving eNodeB for the UE for its cellular UL transmissions. The parameter is used to derive the timing reference.

	Frequency hopping indication
	1 bit

(ON/OFF)
	If ON, use also PUSCH-like hopping, otherwise only PUCCH-like hopping.

	Frequency hopping bits for PUSCH-like hopping
	1 bit (for 1.4, 3, and 5 MHz)

2 bits (for 10, 15, and 20 MHz)
	Like for cellular PUSCH hopping


4 Summary

The following have been proposed in this contribution:
· Proposal 1: Frequency offset is signaled in the SA to describe the frequency configuration of the first transmission.
· Proposal 2: No frequency position configuration needs to be signaled for the next transmission(s).

· Proposal 3: Frequency hopping is configured with frequency hopping bits, similar to PUSCH.
· Proposal 4: T-RPT indicates first transmissions, its retransmissions, as well as next transmissions with its retransmissions, when transmissions of multiple TBs are scheduled by the same SA. All (re)transmissions are scheduled in sequence.
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