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1 Introduction
This contribution provides our views on DCI fields needed for scheduling mode 1 D2D communication. Our proposed design confirms the working assumption of the last meeting: same size as DCI format 0 and can be used for both D2D data and SA allocation. The most relevant related agreements/working assumptions are as follows:
Agreements:
· Inter-subframe frequency hopping is supported for D2D data communication, and for discovery and SA transmission if multiple subframe transmission is used
· For communication Mode 1, the current PUSCH UL PC is baseline

· X bits TPC command is conveyed in D2D grant. 

· FFS: X bits (X > 0)

· FFS whether power control parameters are the same between SA and data
Working assumptions:
· 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

2 DCI format 0 fields

Since the D2D DCI format is the same size as a DCI format 0, it is useful to examine the existing fields from DCI format 0 and see which ones can be reused. DCI format 0 fields are shown in Table 1.
Table 1: DCI 0 fields

	Field
	Bits

	Carrier indicator
	0 or 3

	Flag for format 0/format 1A differentiation
	1

	Frequency hopping flag
	1

	Resource block assignment and hopping resource allocation
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	MCS
	5

	NDI
	1

	TPC command for scheduled PUSCH
	2

	Cyclic shift for DM RS and OCC index
	3

	UL index/ Downlink Assignment Index
	2 (for TDD)

	CSI request
	1 or 2

	SRS request
	0 or 1

	Resource allocation type
	1 (present if 
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It appears that most of the existing DCI format 0 fields are not needed:

· Flag for format 0/format 1A differentiation

· NDI

· Cyclic shift for DM RS and OCC index (at least for data)

· UL index/Downlink Assignment Index

· CSI request

· SRS request.

Considering only resource allocation type 0 for D2D transmissions, the resource block assignment and hopping resource allocation field is the only DCI field varying with bandwidth. Thus, excluding the bandwidth varying field leaves us with a fixed number of bits (16) for the remaining bit fields of the D2D DCI. No matter what the bandwidth is, there is always 16 bits available to reach the DCI format 0 size.
Note that the inter-subframe hopping is under discussion in 3GPP and can be different than the one used for PUSCH [8].

Observation 1: resource allocation type-0 is used for D2D transmissions
· 
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bits are used for frequency allocation for data
· 16 remaining bits in D2D DCI are used for remainder of needed L1 signaling

 REF _Ref393907664 \h 
 \* MERGEFORMAT  Table 2 shows the DCI format 0 size for FDD using UE-specific search space as a function of bandwidth.
Table 2: DCI format 0 size for FDD using UE-specific search space as a function of bandwidth (number of RBs)

	NRB
	Length DCI (bits)

	6
	21

	15
	23

	25
	25

	50
	27

	75
	28

	100
	29


3 D2D DCI fields

The D2D DCI conveys information regarding both data communication and SA. We propose the DCI fields in Table 3 for mode 1 D2D communication.
Proposal 1: Adopt DCI fields as tabulated in the following:
Table 3: DCI fields for D2D communication

	Field
	Bits
	Comments

	SA/Data grant differentiation
	2
	SA, Data, or both SA & Data

	Frequency hopping flag
	1
	inter-subframe hopping for data

	SA RB assignment
	 2
	

	Data RB assignment
	≤13
	Can be a function of log2(BW)



	T-RPT (data subframe allocation)
	4

	Some parameters of T-RPT can be RRC signaled/fixed (e.g., transmission interval(s) between transmission of multiple MAC PDUs, number of transmissions of a given MAC PDU) 

	SA subframe allocation
	3
	The first SA subframe in coming SA pool
# of bits depends on the SA pool size 

	Power command for SA/data
	1
	To indicate the D2D UE to use Pcmax or controlled Tx power , used for both data and SA 

	SPS scheduled
	3
	SA, Data, or both SA & Data including disable SPS option

	Padding
	y
	To match DCI 0 size


Although there is no agreement on OCC index for SA, a fixed OCC index for SA seems a natural extension of the agreements reached on SA facilitating the receiver operation. Resource allocation type mentioned in section 2 can also be fixed for D2D. 

MCS for SA is fixed in specifications as agreed in RAN1 #76bis. Since there is no closed loop physical layer feedback in D2D, MCS for data may not be sent by the DCI and could be signaled using higher layer signaling. Note however, there could be benefits of setting MCS based on long-term feedback from UEs [7]. 

· SA/Data grant differentiation field in the table is aligned with the working assumption of RAN1 #77 to allow grants for SA, data, or both. If the DCI grant is used for data or SA, some fields can be unused or could be interpreted differently to allow more number of fields for the required fields. 
· Frequency hopping flag field enables inter-subframe frequency hopping. One bit is needed, with the assumption that if hopping is enabled, it is valid for both SA and data.
· SA RB assignment field carries the SA location index within the possible SA positions in a subframe. As an example, the possible SA PRB locations can be distributed uniformly among available RBs in an SA subframe.  Data RB assignment field is the type 0 RB allocation data, encoded similarly to the RB allocation for a DCI format 0.
· T-RPT information field in DCI carries a part of the T-RPT information that will be conveyed in SA to receivers. For instance, the T-RPT in DCI can only indicate the first subframe index to transmit with respect to a reference subframe as discussed in [6]. The rest of T-RPT information such as the number of transmissions of a given MAC PDU is either fixed or sent to the user by higher layer signaling [6]. Power command field is discussed in [5]. The number of TPC bits left FFS in RAN1 #77; 2 bits as used in existing LTE specifications for controlled Tx power is sufficient [5]. In case, D2D DCI is used to schedule SA and data simultaneously, the SA power is obtained using an offset to data power.  
· SPS field: if there is an SPS-RNTI (along with a SPS periodicity signaled by RRC) for D2D, there is no need to have SPS fields in the DCI. Table 5 shows different field combinations for SPS information if no D2D-SPS RNTI is defined:

Table 5: SPS bit field interpretation

	Bit field
	Interpretation

	000
	No SPS for SA and data

	001
	SPS for SA, no SPS for data

	010
	no SPS for SA, SPS for data

	011
	SPS for SA and data

	100
	Reserved

	101
	SPS for data disabled

	110
	SPS for SA disabled

	111
	SPS for SA and data is disabled


This table prevents simultaneous SPS disabling of one filed and SPS scheduling of another field.
4 Conclusions

DCI fields are discussed for D2D mode 1 communication and the fields are listed in Table 3.
Observation 1: resource allocation type-0 is used for D2D transmissions

· 
[image: image4.wmf]é

ù

)

2

/

)

1

(

(

log

UL

RB

UL

RB

2

+

N

N

bits are used for frequency allocation for data
· 16 remaining bits in D2D DCI are used for remainder of needed L1 signaling

Proposal 1: Adopt DCI fields as tabulated in the following:
	Field
	Bits
	Comments

	SA/Data grant differentiation
	2
	SA, Data, or both SA & Data

	Frequency hopping flag
	1
	inter-subframe hopping for SA, data, or both

	SA RB assignment
	2
	

	Data RB assignment
	≤13
	Can be a function of log2(BW)



	T-RPT (data subframe allocation)
	4
	Some parameters of T-RPT can be RRC signaled/fixed
(e.g., transmission interval(s) between transmission of multiple MAC PDUs, number of transmissions of a given MAC PDU)

	SA subframe allocation
	3
	The first SA subframe in coming SA pool

# of bits depends on the SA pool size 

	Power command for SA/data
	1
	To indicate the D2D UE to use Pcmax or controlled Tx power , used for both data and SA

	SPS scheduled
	3
	SA, Data, or both SA & Data including disable SPS option

	Padding
	y
	To match DCI 0 size
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