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1
Introduction
In this contribution, we present design for control of D2D communication. In particular, we discuss:

· SA design and content in Section 2

· T-RPT Design in Section 3. 
2  
Scheduling assignments (Mode 1 and 2)
In this section, we discuss scheduling assignments (SA). In particular:

· Content of SA  is discussed in Section 2.1
· Transmission of SA is discussed in in Section 2.2 
2.1 Content of scheduling assignments

Based on these agreements at RAN1 #76BIS [1] and RAN1 #77 [2], the following content for SA is proposed: 
Table 1 Format used for scheduling assignments

	Field Name
	Length
	Note
	RAN1 Status

	Hopping flag
	1
	 Used to indicate frequency hopping
	Agreement that hopping will be supported – no agreement on including this in the SA

	RB assignment
	5 (1.4 MHz)
7 (3 MHz)
9 (5 MHz)
11 (10 MHz)
12 (15 MHz)
13 (20 MHz)
	 Used to indicate D2D data resource in frequency
	Working assumption for explicitly signalling frequency resources, but no agreement on the exact format 

	T-RPT
	8
	Used to indicate D2D data resource in time including: (i) Transmission interval(s) between transmission of multiple MAC PDUs (ii) Number of transmissions of a given MAC PDU (if more than one value is possible)

(iii) Resources for transmission of each MAC PDU
	Working assumption

	MCS
	5
	 
	Agreement

	TA of data
	6
	
	Agreement 


Below, we discuss the fields of SA that do not have a complete working assumption or agreement for inclusion in the SA:

1. Hopping flag – since hopping has been agreed for D2D data, the SA needs to indicate frequency resources for data, it is natural to include hopping flag in SA.  Additional details regarding hopping are given in a companion contribution [3]
2. Resource block assignment – following the working assumption to explicitly indicate frequency resource for data, we propose to reuse existing RB assignment field from DCI-0.

Proposal 1: SA contents as specified in Table 1 are used – in addition to exiting agreements, fields “Hopping Flag” and “RB assignment” are proposed with definitions being reused from existing DCI-0. 

Additionally, similar to existing DCI, we propose:

Proposal 2: SA CRC is scrambled with a 16 bit Destination ID (similar to current PDCCH). 
2.2 Transmission of scheduling assignments

Following agreements were made for transmission of SA at #76BIS and #77: 
	Consolidated agreements from RAN1 #76BIS and #77
SA transmission uses PUSCH structure with one symbol gap and TBCC and QPSK.
Agreement:  

· For both Mode 1 and Mode 2, resource for single transmission (i.e. 1 subframe) of SA is FFS between 1 PRB-pair and 2 PRB-pair

· Retransmissions of  SA are supported

· FFS whether Chase combining

· Total number of transmissions of SA is FFS between
· fixed to a single value in specifications, and
· (pre-)configurable among two values
· FFS until RAN1#78 what these values are


In this section, we propose design for the remaining issues of SA. Link level simulation results are provided below to compare various link level schemes:
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Figure 1 SA transmission: 1 vs 2 RB comparison for various sizes
From Figure 1, we see that there is not significant performance difference between 1 RB and 2 RB transmission, and hence propose that 1 RB is used for SA.

Observation 1: the link level performance difference between 1 PRB-pair and 2 PRB-pair transmission is small for SA.

Proposal 3: 1 PRB-pair is used for SA transmission.

Additionally, we note for SA size of 48 bits, with 1 RB QPSK transmission, the code rate is around 0.18 whereas LTE uses a base code rate of 1/3. This means there is not significant coding gain to be had by using IR for SA re-transmissions. Hence, we propose: 

Proposal 4: RV ID = 0 is used for all SA transmissions.
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Figure 2 SA transmission: number of transmissions
Based on the simulation results in Figure 2, we propose that:

Observation 2: for RSRP target of -107 dBm, 1 or 2 transmissions of SA are sufficient.

We further note that 1 transmission of SA can be used for resource limited cases such as when multiplexing with WAN or using TDD configuration with small number of UL sub-frames.

Proposal 5: number of re-transmissions of SA is configurable between 1 or 2.

Additional proposals regarding SA re-transmission resources are given in a companion contribution [3]

3 
T-RPT Design broadcast (Mode 1 & 2)
Following working assumption was made for T-RPT design in RAN1 #77 [2]:
	Working Assumption:

· FFS whether a transmitting UE uses all the transmission opportunities given by the T-RPT in the SA

· T-RPT in the SA indicates:

· Transmission interval(s) between transmission of multiple MAC PDUs

· Number of transmissions of a given MAC PDU (if more than one value is possible)

· Resources for transmission of each MAC PDU

· T-RPT has no more than 256 values

· Time indices (parameters within T-RPT) are defined only for the sub-frames included in the resource pool for Mode 2 and Mode 1 (if a resource pool is defined) and available sub-frames for TDD carriers

· FFS whether (and if so how) the frequency resource might be jointly signaled with time domain info

· FFS whether the interpretation of the bits is UE-specific or common



We propose an 8 bit T-RPT used as:

1. 2 bits to indicate number of transmissions of a given MAC PDU

2. 1 bit is used to indicate synchronous or asynchronous H-ARQ 

3. 5 bits are used to indicate 

a. Increment – (average) duration between consecutive resources which takes values {1, 2, 4, 5, 8} SFs

b. Offset – location of starting resource between {0: Increment -1}

Proposal 6: 2 bits in T-RPT are used to indicate number of transmissions of a given MAC PDU {1, 2, 4, 8}.

Proposal 7: 1 bits in T-RPT is used to indicate synchronous or asynchronous H-ARQ.

Proposal 8: 5 bits in T-RPT are used to indicate a resource sequence (RSQ) via an offset and an increment value.

We note that the main motivation for the use of synchronous H-ARQ is multiplexing WAN and D2D transmissions whereas the main motivation for asynchronous H-ARQ is for randomization of interference to mitigate impact of IBE. The need for UE specific interpretation of RSQ is discussed in a companion contribution [4]. Give this, we propose:

Proposal 9: UE specific (based on Destination ID) interpretation of the RSQ is used for asynchronous H-ARQ whereas a common interpretation of RSQ is used for synchronous H-ARQ.
We additionally propose that UE doesn’t necessarily use all the transmission opportunities given by T-RPT as the UE for example may have no data to transmit for the duration of SA periodicity. 
Proposal 10: a UE does not necessarily use all the transmission opportunities given by the T-RPT. 

4 
Conclusion

In this contribution, we talked about control for D2D broadcast communication and made the following proposals:  

Proposal 1: SA contents as specified in Table 1 are used – in addition to exiting agreements, fields “Hopping Flag” and “RB assignment” are proposed with definitions being reused from existing DCI-0. 

Proposal 2: SA CRC is scrambled with a 16 bit Destination ID (similar to current PDCCH). 
Observation 1: the link level performance difference between 1 PRB-pair and 2 PRB-pair transmission is small for SA.

Proposal 3: 1 PRB-pair is used for SA transmission.

Proposal 4: RV ID = 0 is used for all SA transmissions.

Observation 2: for RSRP target of -107 dBm, 1 or 2 transmissions of SA are sufficient.

Proposal 5: number of re-transmissions of SA is configurable between 1 or 2.

Proposal 6: 2 bits in T-RPT are used to indicate number of transmissions of a given MAC PDU {1, 2, 4, 8}.

Proposal 7: 1 bits in T-RPT is used to indicate synchronous or asynchronous H-ARQ.

Proposal 8: 5 bits in T-RPT are used to indicate a resource sequence (RSQ) via an offset and an increment value.

Proposal 9: UE specific (based on Destination ID) interpretation of the RSQ is used for asynchronous H-ARQ whereas a common interpretation of RSQ is used for synchronous H-ARQ.

Proposal 10: a UE does not necessarily use all the transmission opportunities given by the T-RPT. 
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