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1. Introduction

Regarding D2D grant design in mode 1 resource allocation, following working assumption obtained during RAN1#77 [1];

Working assumption:
· For Mode 1, DCI format which is same size as existing DCI format 0 is used for allocating D2D Data and SA
· Same grant for D2D Data and SA

· For Mode 1, a D2D RNTI is used to distinguish a grant for WAN from grant from D2D

This document discusses further details on D2D grant design.

2. Discussion
Aligned payload size
In our view, the design of the D2D grant should be optimised to align the DCI size with that of DCI format 0/1A for the 10 MHz or 5 MHz case, as we consider those to be those of major interest. This corresponds to a payload size of the D2D grant of 27 bits for 10 MHz, or 25 bits for 5 MHz.
Current text ‘existing’ in the WA can be interpreted 2 ways, namely
a) defined in RAN1 specification and
b) applied to the UE’s WAN link.
In terms of payload size determination, we think the latter is straight forward namely the size is directly derived from the value for DCI format 0 corresponding to LTE WAN. 
Candidate contents of D2D grant

Considering agreement and  working assumption so far, potential contents for D2D grant could be listed as below:
 + TA

 + TPC command

 + Resource block assignment and hopping resource allocation

 + Modulation and coding scheme

 + Target ID

 + Flag between CC or IR

Accordingly our views and preferable field size per each field are shown as following.

a) TA

At RAN1#77, working assumption was reached that 6 bits indication on TA for SA. Although mode 1 data is transmitted by uplink timing, this uplink timing used for PUSCH is known and managed already between eNB and UE via MAC command as relative offset and absolute command in PRACH response. This TA value does not change in short period. That means D2D grant need not indicate TA. Note that more detailed analysis on relationship between D2D Tx timing and the indicated value in TA in SA could refer to our companion contribution [2].
Our conclusion: TA field size is 0 bit.
b) TPC command

Regarding D2D power control, RAN1#77 agreed on the PUSCH UL PC is baseline for communication mode 1 and X-bit TPC command (X>0) is conveyed in D2D grant. So, same as that for PUSCH, to have 2 bits is straight forward way. On the other hand, as proposed in our companion contribution [3], 1-bit indication also works. Then depending on the necessity to squeeze DCI bit for TPC, 1-bit is also a candidate. Here the indication basically corresponds to power control for D2D data, however potentially same applies to SA as well.
Our conclusion: TPC field size is preferably 2 bits.
c) Resource block assignment and hopping resource allocation

This field may include data length and time/frequency hopping pattern. Most significant part would be hypothesis for T-RPT, for which working assumption reached at RAN1#77 namely ‘T-RPT has no more than 256 values’. This point highly depends on T-RPT design, for example if T-RPT depends on data length is still open. Potentially much smaller number for T-RPT would be OK to have sufficient hypothesis for randomization pattern e.g. 64 values, in addition, indication for data length and frequency hopping pattern are needed. So, around 8 bits would be good target for this field. There is one more discussion point namely joint or separate coding of indication for T-RPT and others. In our view joint coding would be preferable mainly from flexibility point of view. In addition, in our view SA resource position/pattern is implicitly linked to data resource assignment so resource allocation field of SA is not necessary in D2D grant. 
Our conclusion: Resource block assignment and hopping resource allocation field size is 8 bits for data. For SA, no such field is necessary as the position is implicitly linked to data.
d) Modulation and coding scheme

MCS indication with 5 bits in SA was already agreed at RAN1#76bis meeting, for which traffic of D2D tx UE or channel/interference situation for D2D link could be reflected somehow. Then it makes sense as well that dynamic indication of MCS in D2D grant. Another option is no MCS indication in D2D grant and that in SA can be set by D2D tx UE. Detailed discussion can be seen in [4]. This field corresponds to D2D data only, as MCS for SA is fixed to QPSK.
Our conclusion: Modulation and coding scheme field size is 5 bits.
e) Target ID

As proposed in [5], to have target ID in grant for D2D data is preferable in particular to aim good forward compatibility considering unicast/groupcast application in the future. On the other hand, this target group ID related discussion is ongoing at RAN2, namely the need of the group ID depends on its outcome on BSR discussion i.e. BSR is per group or per UE. If BSR is per UE only, the network does not know each group's BSR. Then there is no need to distinguish it in D2D grant. Our view is shown in [6]. In the past, RAN1 has been discussed the values 8 and 16 as candidate bit-width. Until RAN2 conclusion is obtained in BSR, we propose tentatively to keep 8 bits, as agreed working assumption, in RAN1 discussion.
Our conclusion: Target ID field size is 8 bits.
f) Flag between CC or IR

Based on the discussion for this topic so far, it is not clear why this indication is necessary. So our preference is not to have this field unless its need is identified.

Our conclusion: CC/IR field size is 0 bit.
In summary, proposed contents are summarized as in Table 1.
Table  1 Proposed contents for D2D grant
	Field name
	Candidate 

field size
	Our view

	TA
	[0, 6, 11]
	0

	TPC command
	[1, 2]
	2

	Resource block assignment and hopping resource allocation
	[5-8]
	8

	Modulation and coding scheme
	[0, 5]
	5

	Target ID
	[0, 8, 16]
	8

	Flag b/w CC or IR (fixed pattern)
	[0, 1]
	0

	Target value for total field size
	Max. 27 [or 25]
	23


Cross carrier scheduling
In our view cross carrier scheduling should be supported as well for D2D grant if a D2D UE is CA capable UE. The reason is that the D2D grant is always aligned to DCI format 0 to keep same decoding complexity as current one even if DCI format 0 is used to cross carrier scheduling uplink LTE WAN resources. So CIF field in the D2D grant should be available if cross-carrier scheduling is enabled for D2D UE.
Search space
Even though the working assumption is that a D2D-RNTI is used to distinguish the D2D grant from a WAN grant, we presume the UE's C-RNTI is used to determine the UE specific search space for D2D grant, in order to avoid increase of blind decoding effort. We don’t see the need to preclude either UE specific search space or common search space from transmission of D2D grants.
3. Conclusion
In this contribution, we discussed further details on D2D grant design. Our proposals are:
· To apply the field sizes as shown hereafter:;

	Field name
	Size

	TA
	0

	TPC command
	2

	Resource block assignment and hopping resource allocation
	8

	Modulation and coding scheme
	5

	Target ID
	8

	Flag b/w CC or IR (fixed pattern)
	0


· UE determines payload size for D2D grant from the value for DCI format 0 corresponding to LTE WAN;

· CIF field is present in the D2D grant if it is present in DCI format 0 for WAN; and

· Search space for D2D grant is ‘Common and UE specific by C-RNTI’.
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