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1
Introduction

During RAN1#77 further progress was made on the control needed for ProSe device-to-device broadcast communication.  In particular there was the following agreement [1]:
· 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
There was also the following working assumption made at RAN1#77 [1]:
· 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.
This contribution considers the likely size of the Scheduling Assignment (SA) in order to resolve the FFS in the above agreement regarding the resources needed for a single transmission of the channel, i.e. whether to use 1 PRB-pair or 2 PRB-pairs for the SA.  Also considered is the number of retransmissions needed in order to meet the D2D VoIP performance target.
2
Discussion
2.1
Contents and size of SA
There are obvious advantages in keeping the SA message as small as possible.  It is important from both a power consumption and resource usage perspective and so the number and sizes of the fields contained within it should be kept to a minimum.
It is proposed that the SA CRC is scrambled using the broadcast destination ID that has been supplied by L2 and that it should be 16 bits.  This will reduce the processing burden on the UE by enabling it to discard SA messages that the UE is not interested in.
It is also proposed that the design of the SA is the same for Mode 1 and Mode 2 communication although the interpretation of the bits may vary slightly between the two modes.

There are some fields in the SA that have already been agreed or are working assumptions.  For example there is an agreement that the timing adjustment uses 6 bits (although this is currently the subject of an email discussion).  The likely fields required are at least as follows:

· Bandwidth of data

· Frequency resource of the data

· T-RPT index 

· Timing advance
· Index for frequency hopping of data

There have also been other suggestions for other contents including
· Comms type

· RV
· SPS

In total the number of bits required should be of the order of 40 bits.
Proposal 1:  The SA CRC length is 16 bits and is scrambled using the broadcast destination ID that has been supplied by L2.  
Proposal 2:  The design of the SA is the same for Mode 1 and Mode 2 communication.
Observation 1: The SA message length should be kept to a minimum in order to reduce resource usage and power consumption.  A reasonable working assumption is that it is 40 bits.
2.2
Resources required for single transmission of SA
A significant part of the agreement quoted in section 1 is that retransmissions of the SA are supported.  This is necessary given that there may be collisions in Mode 2 and also to reduce the impact of the half-duplex issue.  However the amount of resources allocated to the SA resource pool will be limited and so it is crucial that these resources are not used unnecessarily.  Therefore the number of retransmissions of the SA should be kept to a minimum while still meeting its performance target.  If too many retransmissions of the SA are used this could also have an effect on the latency.

Another design goal is to use as few resource blocks as possible for a single transmission of the SA, again while meeting its performance target.  As quoted in the agreement in section 1 it is FFS whether 1 PRB-pair or 2 PRB-pairs are required for a single transmission of the SA for both Mode 1 and Mode 2. 
From the observation in section 2.2 a reasonable assumption is that the SA is approximately 40 bits.  Hence for QPSK a single PRB-pair can be used with MCS index 3.  If the agreed SA size is larger than 40 then this assumption may need to be changed.  For example if the SA size is in the region 40 to 70 bits then for QPSK a single PRB-pair can be used with an MCS index in the range 3-5.  Note it is not being suggested that the index is configurable, it has already been agreed that the MCS for SA is fixed in the specifications [2].  The proposal is that a low fixed MCS index is required to support the SA with that fixed value depending on the exact size of the SA that is agreed.
It is proposed that a single PRB-pair is sufficient to meet the performance target if a single retransmission of the SA is used – i.e. a total of two transmissions of the SA.   These two assumptions about the SA should be fixed in the specification.  The following is a justification of these proposals.

The RSRP design target for D2D VoIP communication has been previously agreed to be as good as or better than -107dBm for 2% BLER.  It would seem sensible to try and exceed this target for the control information since if the UE fails to decode the SA then many data packets could also be lost.  A suitable value is a BLER of 0.5% for the -107dBm target.
The results of a simulation of link performance for a message size of 64 bits have been presented in [3]. These show that for 1 PRB and 1 retransmission then the 0.5% BLER target is met at -107dBm – see [3] figure 1.
Also previous simulations of one-shot messages based on PUSCH have also been presented at previous meetings.  For example in [4] the results of system level simulations were presented comparing the performance of a 104 bit message using one or two PRB-pairs.  It was concluded that the system level performance was very similar irrespective of whether one or two physical resource blocks were used.
Next consider the working assumption in section 1 that the frequency position of the data resource can be explicitly signalled in the SA.  A single retransmission of SA is all that is required which is not “too many” and therefore it is feasible to include this field in the message and hence the working assumption can be confirmed.
Proposal 3: The performance target of the SA, 0.5% BLER at -107dBm can be met with 1 PRB-pair and two transmissions.
Proposal 4: It is possible to confirm the working assumption that the frequency position of the data resource can be explicitly signalled in the SA.

3
Conclusion 
This contribution has addressed some of the remaining FFS issues in the control needed for D2D broadcast communication.  The contents and size of the SA message have been considered and some proposals have been made for the resources required for a single transmission and the number of transmissions required.   

In conclusion the following proposals are made:
Proposal 1:  The SA CRC length is 16 bits and is scrambled using the broadcast destination ID that has been supplied by L2.  

Proposal 2:  The design of the SA is the same for Mode 1 and Mode 2 communication.

Observation 1: The SA message length should be kept to a minimum in order to reduce resource usage and power consumption.  A reasonable working assumption is that it is 40 bits.
Proposal 3: The performance target of the SA, 0.5% BLER at -107dBm can be met with 1 PRB-pair and two transmissions.
Proposal 4: It is possible to confirm the working assumption that the frequency position of the data resource can be explicitly signalled in the SA.
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