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1. Introduction
In this contribution, overall procedure and issues in Mode 1 are discussed.
2. Discussion for Mode 1 resource allocation
In Mode 1 resource allocation, eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information (scheduling assignment). However there’s no feedback information in D2D broadcast communications it is hard to perform well-optimized resource scheduling and link adaptation for individual D2D UE.  In this regard, semi-static resource allocation and open-loop link adaptation relevant to broadcasting operation can be considered as a feasible approach.
For more precise dynamic link adaptation, the transmitter UE should know about a proper set of information about D2D link measurement, e.g., measurement on the overall interferences in the D2D resources or the quality of D2D signals transmitted from other UEs. However in open-loop slow link adaptation, required feedback information can be compromised and limited. Under the assumption of eNB scheduling decision, control information from eNB to UE may include resource allocation of D2D data, resource pattern of transmission, hopping parameters, MCS, RV and etc. Among D2D UEs there may also need a proper set of control information such as resource assignment, UE ID, scrambling parameters, MCS, NDI and etc [1]. 
3. Overall procedure in Mode 1 resource allocation

In this section, overall procedure for D2D data transmission is discussed. The Figure 1 is an example for potential procedure to support semi-static resource allocation by eNB scheduling. Physical layer resource activation/re-allocation means a kind of dynamic scheduling by D2D data grant based on a DCI format for D2D. In order to keep the number of DCI blind decoding attempts, this D2D grant has the same length as that of DCI format 0, and it is differentiated by using a D2D RNTI configured to each UE. 
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 Figure 1: Signalling flow in D2D communication Mode 1.
3.1. Resource configuration (eNB-to-UE)
As an initial step, D2D TX UE will send scheduling request to eNB to get available resource to transmit its buffered data to D2D RX UE. After the resource configuration, each TX UE has a set of RPT as potential candidates for D2D transmission resources. One RPT will be selected by the physical layer signalling, i.e. the D2D grant. As discussed in detail in [1], D2D RNTI can be used as an input parameter in this resource configuration (i.e., configuration of a set of RPT) in order to allow the possibility of inter-UE resource orthogonalization/randomization under the eNB control. 
3.2. D2D grant (eNB-to-UE)
The eNB selects one RPT out of the configured set of RPT by using the D2D grant. The resource allocation for LTE PUSCH can be reused for the frequency resource indication, while the time resource can be indicated by the corresponding indicator (the subframe number and the subframe pattern) in the D2D grant. As the resource allocation for D2D data is to be conveyed by the SA, we propose to use a single D2D grant for resource allocation for both the SA and data. An implicit resource relation between the SA and data can be used as discussed in [1].
Table 1 shows one example of control information contents in D2D data grant.
	Field Name
	Length
	Use in D2D grant

	Hopping flag
	1
	Use as is

	Resource block assignment 

(including N_Ulhop)
	6 (1.4 MHz)
8 (3 MHz)
8 (5 MHz)
13 (10 MHz)
14 (15 MHz)
15 (20 MHz)
	Use as is for resource of data. Resource of SA is derived from this field.

	MCS and RV
	5
	Use as is for data

	TPC
	2
	Use as is (data)

	Number of subframes used for transmissions 
(as a part of RPT)
	2, for example
	Indicates the number of subframes used for data transmissions

	Subframe pattern 
(as a part of RPT)
	4, for example
	Indicates the set of subframes used for data transmissions


TPC command can be commonly applied to the SA and data with the possibility that the open loop  power control parameters such as P0 and alpha can be configured separately. TPC via DCI format 3/3A can be considered if it needs to reduce the control signalling overhead when a single D2D grant schedules D2D transmissions in many subframes.
It needs to be considered when a UE detects D2D grant and when the UE applies the detected D2D grant. First, a resource allocation in the D2D grant can be applied to D2D data transmission only after the UE transmits an updated SA based on the D2D grant accordingly. This means that a UE shall buffer the received D2D grant until it can transmit the SA. For example, when a UE receives a D2D grant in subframe n, it transmits the SA according to the received D2D grant in subframe n+k where k is the smallest integer larger than or equal to 4 such that subframe n+k is a subframe in which the UE transmits the updated SA by the D2D grant. If the eNB exploits this concept of D2D grant buffering, it becomes possible to distribute the D2D control overhead over multiple subframes given that the SA pool appears with a relative long period. From the viewpoint of flexible timing, the timing of D2D grant transmission could be adjusted to some extent taking into account the control overhead. 

One exceptional case can be the “zero resource allocation” in the D2D grant, and if this is interpreted as the eNB instruction to stop D2D transmission (e.g., due to too high interference from the UE), the UE shall stop using the previously granted resource immediately. Similar consideration is needed on when the received TPC command applies. 
It is possible that one TX UE is communicating with multiple RX UEs or multiple RX groups. In this case, the eNB needs to allocate different D2D resources (RPT) for the transmissions to the different destinations. One simple way of differentiating the targeting destination of each D2D grant is to use the DL subframe location. For example, the eNB can configure a subset of DL subframes such that D2D grant transmitted in this subset targets a certain destination. It also means that a specific subset of DL subframes is pre-defined association with a specific target UE.
3.3. SA and data transmissions (UE-to-UE)
Once a TX UE receives a D2D grant, it is aware of the time/frequency location of the resources granted for the transmission of the SA and data by the above-discussed procedure. Then, the UE first transmits the SA according to the received D2D grant, and then it transmits data channels accordingly.
3.4. Further consideration points

For further optimization to Mode 1 resource allocation, some reports from the UEs can be beneficial for the eNB to determine a proper D2D communication set for each UE as well as the overall resource and interference management in D2D communications. Such examples can include D2D-specific buffer status report as well as measurement on the D2D resources like RSRP/RSRQ, expected BLER, and resource utilization. 
In addition it would be beneficial for eNB to know which resources are actually occupied by D2D transmitter UE. For example it can be the acknowledgement about whether D2D UE receives activation/deactivation message successfully and as a results semi-static D2D resource is activated or released. Such an acknowledgement can be conveyed by exploiting uplink ACK/NACK mechanism.
Proposal 5: D2D link measurement report from UE may be needed for further optimized scheduling by eNB
4. Conclusion
Proposal 1: D2D grant conveys resource allocation, MCS, RV, TPC for D2D transmission.
Proposal 2: A single D2D grant schedules the transmissions of the SA and the D2D data.

Proposal 3: D2D grant has the same length as that of DCI format 0 and is differentiated by using D2D RNTI configured for each TX UE.

Proposal 4: Timing relationship between D2D data grant reception and SA/Data transmission needs to be discussed.
Proposal 5: D2D link measurement report from UE may be needed for further optimized scheduling by eNB
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