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1 Introduction
Scheduling assignments (SAs) are transmitted by a ProSe transmitter to assist the ProSe receiver in receiving the direct data associated with the SAs. An SA contains control information for a ProSe receiver such as a pointer to the associated set of time-frequency resources for the corresponding direct data transmissions of one or more TBs [1]. The SA contents are based on the resource allocation information (UE-specific or broadcasted) that is pre-defined or received from the eNodeB.
2 SA Contents
The example contents of an SA are shown in Table 1, and below we discuss further the specific parameters from the table.
· Proposal: ProSe SA contents are as listed in Table 1.
Table 1: Parameters describing ProSe broadcast communication data transmissions included in an SA

	Parameter
	Example Values / Field Size
	Comment

	L1 identity
	7 bits
	For broadcast communication, L1 identity is based on the broadcast source identity [2].

	Communication type indicator
	1 bit
	0 for broadcast communication, otherwise 1 

	MCS index
	5 bits
	Modulation and coding scheme for direct broadcast data transmissions associated with the SA.

	CP length
	1 bit
	Extended or normal CP length for the direct broadcast data transmission scheduled by the SA.

	Time-domain pattern for direct broadcast data transmissions:
	
	Parameters describing time-domain resource allocation for the direct broadcast data transmissions.

	· Time-domain data pattern configuration index
	0 .. maxDataPatternConfigs-1

(e.g., 4 bits)
	The index to one of the pre-defined patterns. The set of patterns is to be studied and specified by RAN1. 

	Frequency-domain configuration for direct broadcast data transmissions:
	
	Parameters describing frequency-domain resource allocation for the direct broadcast data transmissions.

	· Bandwidth of the direct broadcast data transmissions associated with the SA
	BW1, BW2, BW4, …

(e.g., 2 or 4 bits)
	Bandwidth of direct broadcast data transmissions associated with the SA.

	TA
	11 bits
	TA configured by serving eNodeB for UE transmissions in UL. The parameter is necessary particularly when the direct data transmissions follow the UL timing of the transmitting UE.


L1 identity: This L1 identity is used by the receiver for physical layer filtering of the scheduling assignments. If the L1 identity is based on the destination address of the data, it facilitates DRX in the receiver for multicast and unicast. For broadcast, the destination address is fixed and the L1 identity may be based on the source address instead. In [2], it is suggested that 7 bits are sufficient for L1 identity.

Communication type indicator: Even though for layer L1 it was agreed to support only broadcast communication for ProSe, the indicator is still needed for extensibility in future releases but also to enable the broadcast/multicast/unicast filtering at layer L2 even in Rel-12.

MCS: Data packets may vary a lot in size, which applies even for VoIP packets that may have variable-size headers depending on whether they are compressed or not. By [1], the MCS indicator is based on the existing 5-bit UL MCS table but it should not indicate 64QAM.

CP length: Both extended CP and normal CP were agreed to be supported for ProSe. If the data may be transmitted in subframes different from SA subframes, then different CP may be configured for SA and direct data, which would need to be also indicated in the SA in that case. The extended CP may be helpful, e.g. when the delay spread is large.
Time-domain pattern for direct broadcast data transmissions (a.k.a. RPT, resource pattern for transmission): used to identify the subframes in which the direct broadcast data transmissions will take place and the associated direct data transmissions. The patterns may be different for FDD and TDD. The UE should assume that the data pattern applies as soon as it receives the SA but after the associated SA cycle (i.e., an SA with all its retransmissions within the pre-defined SA period) is complete (see Figure 1). The subframes indicated for data transmissions by the time-domain pattern may contain the first transmission or retransmission. It is not shown in Figure 1, but it is understood that the next SA cycle would follow the SA cycle illustrated in Figure 1 (say, the first SA cycle) and may overlap with the time period spanned by the time domain data pattern corresponding to the first SA cycle.
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Figure 1: SA cycle and direct broadcast data subframes indicated by the time-domain data pattern (NOTE: the actual allocation in frequency would typically be less than the whole bandwidth of the indicated subframes).
Frequency-domain configuration for direct broadcast data transmissions: used to identify the RBs in the frequency domains allocated for ProSe within the subframes indicated by the time domain pattern. Within this group, only bandwidth is suggested to be included in the SA, while the rest of the parameters are determined by the UE based on the SA configuration. For example, the frequency position of the data (re)transmission is determined by the SA frequency position and a frequency hopping pattern for data is applied e.g., PUCCH-like hopping between the edges).

TA: Direct data transmissions follow the UL timing [3], unlike SA transmissions which follow the DL timing. It is therefore important that the receiving UE is aware of the TA of the transmitter. The transmitter receives the TA information from eNodeB when it is in RRC_CONNECTED state and should therefore be able to include this information in the SA which it transmits for the ProSe communication purpose.

3 Summary

The following have been proposed in this contribution:
· Proposal: ProSe SA contents are as listed in Table 1.
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