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1 Introduction
RAN1 #76bis discussed mode 1 in detail and finally following was agreed,
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

In this paper we would like to discuss detailed design on D2D grant which is sent by eNB to D2D UE.
2 Discussion
Content in D2D grant
As D2D grant indicates same resource with SA, there is some commonality between the two control signalings, for example MCS, resource allocation pattern and so on. On the other hand, there are also some differences between them. Time advance command (TA) is such example that only used for D2D grant as it needs to indicate the timing relation of D2D transmission to eNB reception. We summarized the commonality and differences between D2D grant and SA in the following table.
Table 1 Content comparison between D2D grant and SA
	
	D2D grant
	SA

	Same fields
	Data Length

	
	MCS

	
	Target ID

	Different fields 
	SA index (or data pattern index)
	No such fields



	
	TA
	

	
	Power control
	


Following is detailed explanation on above table: 

D2D data resources could be divided as multiple patterns in time/frequency domain based on certain randomization method. There would be no need to realize resource allocation based on the channel condition in time/frequency domain for D2D transmission. Furthermore, SA index could be linked with data pattern index so UE will know which data pattern is used once SA index is known. Data length would be necessary to be known in receiving side. Based on such thinking, SA index (or data pattern index) and data length are needed for D2D grant. For receiving D2D UEs, data pattern index could be implicitly indicated by SA position so there is no need to include such field in SA. 
MCS should be reported from D2D transmitting UE to eNB in order to know how much time/frequency resource should be allocated for eNB as shown in our companion contribution [1]. Such field is also useful for eNB to allow overriding UE's suggestion of MCS and to allow the confirmation at UE. Therefore, we think MCS should be indicated in D2D grant as well as in SA.
Regarding identification, we rather prefer target ID is included in both D2D grant and SA. Target ID has good forward compatibility considering unicast/groupcast application in the future and it also well aligns with current RAN agreement [2],

- RAN is studying a single mechanism that would support broadcast-, group- and 1:1 communication, implemented by a broadcast mechanism at the physical layer.".
In addition, the benefit of source ID is not so obvious. Source ID may allow simultaneous reception from different UEs in the same time/frequency resource (MU-MIMO) but it would be possible only when good spatial separation or paring are possible. We are not certain such possibility.
The target ID size in D2D grant could be shorter than that in SA or even implicitly indicated by eNB. The detailed solution could be discussed further. 
Regarding power control, it would be useful from interference management point of view. It also helps UE power consumption. So we support it indicated in D2D grant. 
Regarding TA, we are also fine to indicate that in D2D grant but other approaches are not precluded, for example, it is indicated by MAC CE. 
Search space, RNTI and format design on D2D grant
We identified three alternatives,
· Alternative 1: Different DCI size + different search space + new D2D RNTI scrambled to CRC
· Alternative 2: Same DCI size + same search space + new D2D RNTI scrambled to CRC

· Alternative 3: Same DCI size + same search space + C-RNTI scrambled to CRC + additional differentiation Flag (for existing DCI and new DCI) 

Note here the comparison is existing DCI, for example DCI format 0/1A/3/3C.
We analysed their pros and cons in the following table,
Table 2 Comparison among three alternatives on D2D grant design
	
	Alt.1
	Alt.2
	Alt.3

	pros
	Clean design;

Good forward compatibility ;
	Minimum impact to PDCCH size design
	No impact to the number of supported UE in a cell (no need to worry the shortage of RNTI space) 

	cons
	Increased BD decoding times (UE complexity);

Increased collision probability in search space;

Largest standard impact (new search space, RNTI and so on) 
	The shortage of RNTI space could influence the number of supported UE in a cell.
	WAN DCI on UE specific search space need to have different size. Larger DCI size of 1 bit could influence the coverage. 


The situation that we design one D2D grant for Rel.12 and another D2D grant for Rel.13 should be avoided. From this point of view, alternative 1 has the merit. But on the other hand, it needs largest spec impact and will also impact Rel.12 UE’s complexity. So compromise between forward compatibility and complexity should be considered. We think the decision could be later when the contents in D2D grant are more concluded.
3 Conclusion

 In this contribution, we discussed detailed design on D2D grant. We have two proposals:

· MCS, data length, target ID, SA index, TA and power control could be indicated in D2D grant
· Following three alternatives should be considered for search space, RNTI and format design of D2D grant.
· Alternative 1: Different DCI size + different search space + new D2D RNTI scrambled to CRC
· Alternative 2: Same DCI size + same search space + new D2D RNTI scrambled to CRC

· Alternative 3: Same DCI size + same search space + C-RNTI scrambled to CRC + additional differentiation Flag (for existing DCI and new DCI) 
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