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1
Introduction
At RAN1 #77, following key agreements were made for control of D2D communication [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



In this contribution, we give our design for D2D DCI of length DCI format 0. 
2  
Design of D2D DCI

First, we note that in the current specifications DCI-0 and DCI-1A have the same length. This is achieved by zero padding either DCI as needed.  Further, the length can be slightly different depending on TDD/FDD. 

Observation 1:  length of existing DCI-0 may include zero padding to match the length DCI-1A.

Next, we note that the length of DCI-0 is variable depending on UE and network configuration. For example carrier indicator field may be included or not. Similarly, fields like SRS request and resource allocation type may or may not be included. Further, the length of DCI-0 is also different across TDD and FDD systems due to parameters such as UL Index and DAI. 

Observation 2: DCI-0 length is variable depending on UE and network configuration, and is also different for TDD and FDD systems. 

We note that the DCI size is different when the DCI is sent in the common search space or in the UE-specific search space. However, it is important to not add any additional blind decodes to minimize UE complexity. Therefore, we make the following observation:

Observation 3: DCI size can be different when DCI is sent on the common vs UE-specific search space. For D2D DCI, using length same as otherwise would be used for cellular DCI-0 would minimize UE complexity by avoiding additional blind decodes.  
Based on this, we propose:

Proposal 1: D2D DCI is designed to use the minimum possible length of DCI-0 for a given system bandwidth and search space. However, actual D2D DCI uses the DCI-0 length that is otherwise configured for the UE, and the additional bits are set to ‘1’. 

The minimum length for DCI-0 is listed below which includes matching the length with DCI-1A by zero padding.

Table 1 Existing Minimum DCI-0 length 

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	DCI-0 size (FDD)
	21
	22
	25
	27
	27
	28

	DCI-0 size (TDD)
	23
	25
	27
	29
	30
	31


Based on these lengths, Table 2 lists the proposed format for D2D DCI.  

Table 2 Proposed format of D2D DCI

	Field
	1.4M
	3M
	5M
	10M
	15M
	20M
	Note

	Hopping flag
	1
	1
	1
	1
	1
	1
	Reuse from DCI-0

	RB assignment (Data)
	5
	7
	9
	11
	12
	13
	Reuse from DCI-0

	RB assignment (SA)
	4
	5
	6
	6
	6
	6
	New field 

	TPC 
	2
	2
	2
	2
	2
	2
	Reuse from DCI-0

	T-RPT  (Partially signalled)
	6
	6
	6
	6
	6
	6
	New field.

	
	
	
	
	
	
	
	

	Total size 
	18
	21
	24
	26
	27
	28
	

	Minimum spare bits – (FDD)
	3
	1
	1
	1
	0
	0
	

	Minimum spare bits (TDD)
	5
	4
	3
	3
	3
	3
	


We note that many of the fields are reused from existing DCI-0 and hence are self explanatory.   

We note that as per existing agreements, only Type 0 (one cluster) resource allocation is supported for D2D data. 

We comment on the new fields proposed for D2D DCI below:

1. RB assignment (SA) -- -- this is an index into SA resource pool, and only the first transmission resource for SA is signalled  
2. T-RPT –  as discussed in a companion contribution [2], T-RPT is split as:
a. 2 bits: number of transmissions per MAC PDU (Signalled via RRC – not in D2D DCI)
b. 6 bits: resource sequence used for transmissions (Signalled in D2D DCI)
Proposal 2: for D2D DCI, use format shown in Table 2.

We further note that since SA and Data are signalled on a slow time scale, there is no need to maintain 4 ms constraint that exists in the current specifications. Hence, we propose. 
Proposal 3: eNodeB can send a D2D grant at any time (>= 4 ms.) before SA resource pool occurrence. 
We note that the following agreement was made regarding power control for communication [1]:
	Agreements:
· For communication Mode 1, the current PUSCH UL PC is baseline
· Values of P0 and alpha for Mode 1 D2D communication are configured by eNB. 

· P0 and alpha for D2D can be different from P0 and alpha for WAN

· eNB-UE path loss is used not UE-UE path loss.

· 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
· FFS whether accumulate PC or absolute PC

FFS boosting range is different from cellular


We note that for D2D, the power control is mainly done for interference management, but variation is received interference should be of the same similar order as the variation of signal strength  for a cellular system. Because of this, we do not see a strong need to have a different dynamic range for power control.

Further, similar to existing cellular operation, we propose that both accumulative and absolute power control is supported. In our view,   absolute power control can be used for cases when eNodeB is not necessarily able to receive a (low power) D2D transmission.
Proposal 4: For TPC command in D2D grant:

· X = 2

· Command applies to both SA and Data

· Accumulative or absolute power control is configured via upper layers

· The range is same as cellular ([-4,0,1, 4])

3 
Conclusion

In this contribution, we presented a design for Mode 1 (eNodeB scheduled) scheduling of D2D broadcast communication. In particular, we made the following observations and proposals:  

Observation 1:  length of existing DCI-0 may include zero padding to match the length DCI-1A.

Observation 2: DCI-0 length is variable depending on UE and network configuration, and is also different for TDD and FDD systems. 

Observation 3: DCI size can be different when DCI is sent on the common vs UE-specific search space. For D2D DCI, using length same as otherwise would be used for cellular DCI-0 would minimize UE complexity by avoiding additional blind decodes.  
Proposal 1: D2D DCI is designed to use the minimum possible length of DCI-0 for a given system bandwidth and search space. However, actual D2D DCI uses the DCI-0 length that is otherwise configured for the UE, and the additional bits are set to ‘1’. 

Proposal 2: for D2D DCI, use format shown in Table 2.

Proposal 3: eNodeB can send a D2D grant at any time (>= 4 ms.) before SA resource pool occurrence. 
Proposal 4: For TPC command in D2D grant:

· X = 2

· Command applies to both SA and Data

· Accumulative or absolute power control is configured via upper layers

· The range is same as cellular ([-4,0,1, 4])
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