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[bookmark: _Ref301342314]Introduction
At RAN1#76bis and RAN1#77, the contents of scheduling assignments (SA) for D2D broadcast communication was discussed and agreed as follows. [1][2].

	Agreement:
· MCS indication is provided dynamically per SA with 5 bits, using the existing 5-bit UL MCS table
· 64QAM shall not be used for D2D transmission
· The MCS indication is included in SA
· The MCS for SA is fixed in the specifications 
· The modulation used for SA is QPSK

Agreement
· The SA includes an ID of N bits (N<=16, working assumption N=8) with at least the following purpose:
· to enable the UE to reduce the probability of decoding of data packets the UE is not interested in
· FFS what the ID is derived from
· Not precluding scrambling SA CRC 



	Working assumption: 
· Frequency position of data resource is explicitly signalled in SA
· Can be revisited after agreeing other content of SA if it turns out that “too many” retransmissions are required for the SA and/or design of SA and/or associated DCI is not feasible, or if data resource collision turns out to be a significant problem. 



	Agreement:
6 bits are used to indicate D2D reception timing adjustment in SA (at least for Mode1), giving values of TA spaced at intervals corresponding to the extended CP length with a cell radius of 100km.



	R1-142738	WF on TA in SA	LG Electronics, Ericsson, ALU, ASB, US DoC, Intel, Huawei, HiSilicon, Nokia, NSN, Fujitsu, Samsung, ZTE, General Dynamics, CATT, Broadcom, NEC, Panasonic
Email discussion until RAN1 #78 meeting – Hanbyul (LG)



	Agreement:
· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis
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 signalled with time domain info
· FFS whether the interpretation of the bits is UE-specific or common
At RAN1#78, consider details of the T-RPT.



	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
· Number(s) of SA subframes in the SA resource pool FFS until RAN1#78 
· Given a certain SA resource pool and time/frequency resource that is used for a transmission of an SA message by a UE, the other time/frequency resources used by the same UE for transmission(s) of the same SA message within an SA resource period are known and fixed in the specification
· Details FFS
· FFS on whether/how to minimize the collision of transmissions in Mode 2



SA’s contents
In this section, we consider the SA’s contents. Table 1 shows the details of SA’s contents.

Frequency allocation
DCI format 0 PUSCH should be reused for the frequency allocation indication. This allows a simpler design.

T-RPT
Mode 1 and Mode 2 should have different T-RPTs. Mode 1 doesn’t have a transmission pool and Mode 2 has a transmission pool. In Mode 1 periodic allocation is used and in Mode 2 the random allocation is used. In order to distinguish between the two modes we support Mode 1/Mode 2 flag in the SA.

Proposal 1:
Mode 1 and Mode 2 should have different T-RPTs. In Mode 1 periodic allocation is used and in Mode 2 the random allocation is used.
Proposal 2:
Mode 1/Mode 2 flag should be supported in the SA.

In-coverage / out of coverage
If the in-coverage UE is transmitting a D2DSS and do not detect an out-of-coverage SA then in-coverage UE can stop D2DSS transmissions. This feature can be included in the future releases. 

Hopping flag
PUSCH hopping parameters are reused.

RV
When the number of retransmission is fixed, RV index pattern can be fixed.

Proposal 3:
RV pattern is fixed in the specification, (0, 2, 3, 1) for each retransmission. RV indication is not needed.




Table 1: SA’s Contents 
	Contents
	Bits
	

	UE ID
(TX UE ID or Target ID)
	8 bits
	

	MCS
	5 bits
	

	Frequency position of data resource (if needed)
	13bits
	reuse of DCI format 0 resource allocation

	T-RPT
	Transmission interval(s) between transmission of multiple MAC PDUs 
	2bits
	8,10,16,20

	
	Number of transmissions of a given MAC PDU (if more than one value is possible) 
	1bit
	1, 4

	
	Resources for transmission
	5bits
	Mode 1 : Offset

Mode 2 : 

	TA
	6 bits(FFS)
	

	Mode 1 / Mode 2 flag
	1 bit
	

	In-coverage / out of coverage
	1 bit
	

	Hopping flag
	2 bits
	reuse of PUSCH hopping

	Reserved 
	4 bits
	

	Total
	48 bits
	



SA’s allocation in SA resource pool
In this section, we consider the SA’s allocation in SA resource pool. 
Frequency hopping
SA’s frequency hopping is fixed in the specification and based on PUSCH hopping. The same configuration is used for all UEs in a given SA pool.
Proposal 4:
SA’s frequency hopping is fixed in the specification and based on PUSCH hopping. The same configuration is used for all UEs in a given SA pool.

SA’s frequency resource
From the link level performance perspective, the resource for single transmission should be 2 PRB-pairs.

Proposal 5:
From the link level performance perspective, the resource for single transmission should be 2 PRB-pairs.

SA’s repetition
SA’s repetition should be 1 or 2. Chase combining should be supported for SA and RV = 0.

Proposal 6:
SA’s repetition should be 1 or 2. Chase combining should be supported for SA and RV = 0.

SA’s time and frequency allocation
In Mode 1 the eNB configured the time and frequency resources for the SA transmissions. In Mode 2 the UEs autonomously select the time and frequency resources for the SA transmissions.

SA’s time allocation
[bookmark: _GoBack]SA’s time allocation is predefined. Figure 1 and Figure 2 show examples of predefined 2 times repetitive time pattern for SA subframe 4 or 10. The design shown in the figure is based on overcoming the half-duplex constraint. Since a SA transmitting UE cannot receive another SA from another UE at the same time, the retransmissions of SAs are such that same UEs do not retransmit their respective SAs again at the exact same resource.

Proposal 7:
SA’s timing patterns should be considered to mitigate half-duplex constraints.
[image: ]
Figure 1: SA resource allocation (SA subframe = 4)

[image: ]
Figure 2: SA resource allocation (SA subframe = 10)

Conclusions
Proposal 1:
Mode 1 and Mode 2 should have different T-RPTs. In Mode 1 periodic allocation is used and in Mode 2 the random allocation is used.
Proposal 2:
Mode 1/Mode 2 flag should be supported in the SA.
Proposal 3:
RV pattern is fixed in the specification, (0, 2, 3, 1) for each retransmission. RV indication is not needed.
Proposal 4:
SA’s frequency hopping is fixed in the specification and based on PUSCH hopping. The same configuration is used for all UEs in a given SA pool.
Proposal 5:
From the link level performance perspective, the resource for single transmission should be 2 PRB-pairs.
Proposal 6:
SA’s repetition should be 1 or 2. Chase combining should be supported for SA and RV = 0.
Proposal 7:
SA’s timing patterns should be considered to mitigate half-duplex constraints.
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