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1 Introduction
The transmission resource allocation concerns SA transmissions and ProSe broadcast data transmissions by ProSe UEs. For ProSe, the network can control resource allocation for direct communication transmissions by
· Configuring UE-specific resources by means of UE-specific resource grants (for Mode 1 transmitters),
· Configuring resource pools (for Mode 2 transmitters), e.g., cell-specific resource pools by means of common broadcast signalling [4] or resource pools via dedicated RRC signalling [5].
In addition, the network can also control the mode selection (between Mode 1 and Mode 2) [1] for ProSe UEs, which in turn also impacts how the resources are allocated for the UE.
In this contribution, we focus on UE-specific resource grants for SA and ProSe broadcast data, for which the following was agreed in RAN1#76bis [2]:
· 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 UE-Specific Resource Grants
The resources for direct communication transmissions include

· Resources for SA transmissions,

· Resources for ProSe broadcast data transmissions.

By the agreement in [2], the exact resources are allocated to a Mode 1 transmitter by the eNodeB or Rel-10 relay using PDCCH or EPDCCH. This resource allocation mode is applicable only for UEs within the network coverage [1], and the allocation is UE-specific. The resources are assigned to the ProSe transmitter by a resource grant (using PDCCH or EPDCCH) upon the UE’s request. The request may be implemented, e.g., by means of the procedures involving SR and BSR, by which the UE can inform the network about the need for ProSe resources and the amount of ProSe traffic [3]. The resources may be dynamically reallocated (i.e., eNB may transmit resource grants periodically) and the granted resources are valid for one SA + ProSe data cycle (see Figure 1).
· Proposal 1: SA resource grants and ProSe data resource grants are transmitted in the same message transmitted via PDCCH/EPDCCH.
· Proposal 2: The resource grant allocates resources for one SA + ProSe data cycle.

· Proposal 3: A single UE-specific resource grant may configure multiple SA transmissions of the same SA, depending on the configured pattern.
· Proposal 4: One or two SA transmissions are configured per SA cycle for each Mode 1 UE.
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Figure 1: SA + ProSe broadcast data cycle with subframes indicated by the corresponding time-domain patterns (NOTE: the actual allocation in frequency does not need to be the full-bandwidth.
In Table 1, we propose the contents of ProSe resource grants.
· Proposal 5: The ProSe resource grant contents are as in Table 1.
Table 1: ProSe resource grant contents

	Parameter
	Example Value Range
	Comment

	SA resource allocation

	Time-domain SA pattern configuration index
	0 .. maxSAPatternConfigs-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 position
	0..maxFrequencyOffsets
	The index to SA allocation in the frequency space.

	CP length
	1 bit
	Extended or normal CP length for SA.

	SA transmit power configuration Note 1
	FFS bits
	If included, the transmit power should be lower than the maximum transmit UE power. How much less is indicated by this parameter. 

	ProSe data resource allocation

	Time-domain direct broadcast data pattern configuration index Note 2
	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.

	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.

	CP length
	1 bit
	Extended or normal CP length for the direct broadcast data transmission corresponding to the SA, if different from that for the SA.

	Direct broadcast data transmit power configuration Note 1
	FFS bits
	If included, the transmit power should be less than the maximum transmit UE power. How much less is indicated by this parameter.

	NOTE 1: In case the transmit power is the same for SA and data, a single field can be configured for both.

NOTE 2: The time-domain ProSe broadcast data pattern shall apply after the SA cycle.


3 Summary

The following have been proposed in this contribution:
· Proposal 1: SA resource grants and ProSe data resource grants are transmitted in the same message transmitted via PDCCH/EPDCCH.
· Proposal 2: The resource grant allocates resources for one SA + ProSe data cycle.

· Proposal 3: A single UE-specific resource grant may configure multiple SA transmissions of the same SA, depending on the configured pattern.
· Proposal 4: One or two SA transmissions are configured per SA cycle for each Mode 1 UE.
· Proposal 5: The ProSe resource grant contents are as in Table 1.
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