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1. Introduction
At RAN1#77, control signalling and the contents of SA for D2D broadcast communication were discussed.   The channel coding for SA was agreed to use Rel-8 Tail-Biting Convolution Code.  The automatic repeat transmission mechanism of SA for Mode 1 and 2 resource allocation was also agreed as follows:
· 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
· Explicit NDI is not needed

The RV for data retransmission will be decided at RAN1#78 between:
· Alt 1: implicitly determined from data resource allocation
· Alt 2: 1 bit is provided in SA to configure between Chase combining or a fixed RV pattern
The working assumptions of resource allocation in frequency domain and RPT pattern in time domain were agreed as follows: 
· 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.
· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis.  
The working assumptions were reached for T-RPT pattern as follows:
· 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
It was also agreed to have 6 bits for TA values 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.  
In this contribution, we propose the detailed design of the SA contents.   
2. Contents of Scheduling Assignments 
In RAN1#76bis, MCS and ID of N bits were agreed in the SA contents.  In RAN1 #77, the working assumption of resource allocation in frequency domain, T-RPT pattern, and 6-bit TA were reached to include in the SA contents.   
· MCS – 5 bits joint encoding of modulation, coding and redundancy version was used in the DL control signalling for DL/UL scheduling grant.   Re-use 5-bit joint encoding would be sufficient for either Chase combining or incremental redundancy.  There is no need to further optimize the MCS field in the SA contents.   
·  ID of N bits were agreed in the SA contents – 16-bit of D2D physical layer ID of receive UE was agreed to be included in the SA
· Frequency domain resource indication – the resource partitioning of PRBs in Rel-12 could be relatively simple since the main application is group communication.   However, the indication of frequency domain resource in SA should be general enough to be future proof.  Thus, the number of bits for resource allocation should depend on the system BW.  The number of bits for resource allocation should therefore be 
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· T-RPT pattern – This comprises an 8-bit index of RPT pattern and 1-bit to indicate whether frequency hopping is enabled; detailed analysis of T-RPT pattern and configuration shown in [2]
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[3].  The number of blind retransmission of each MAC-PDU is also part of T-RPT pattern design for half-duplex D2D operation with analysis shown in [2]
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[3].   
· TA – 6 bits was agreed in RAN1#77.   There were questions on the feasibility of 6-bit TA in [1].   However, the email discussion [77-20] did not reach consensus.   Thus, 6-bit TA information should be included in the SA contents.  
3. Conclusions

In this contribution, we analysed the SA design to support D2D broadcast communication based on the agreements from RAN1#76bis and RAN1#77. In summary, we make the following proposals for SA contents: 
· MCS – 5 bits joint encoding of modulation, coding and redundancy version was used in the DL control signalling for DL/UL scheduling grant.   

· 16-bit of D2D physical layer ID of receive UE was agreed to be included in the SA

· Frequency domain resource indication –the number of bits for resource allocation is 
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bits.  
· T-RPT pattern – This comprises an 8-bit index of RPT pattern and 1-bit of frequency hopping enabled/disabled indication

· TA – 6 bits.  
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