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1 Introduction
Discovery message size is crucial in designing the discovery signal. It essentially dictates the format of the message in terms of number of PRBs and subframes. Thus, it impacts the multiplexing of various discovery messages, and discovery performance as a whole: for instance, if a discovery signal occupies 4 PRBs, the probability of being interfered by a strong in-band interferer is lower than for a signal occupying a single PRB. On the other hand, the overhead is 4 times larger. It is thus necessary to get a good estimate of the number of bits needed to be conveyed a discovery message in order to make substantial progress on D2D discovery.
At RAN1#74, initial results for D2D discovery were generated using a discovery message size spanning from 32 bits to 256 bits. One conclusion of the meeting was to use 104 bits for the simulations since this appeared to be a median value for the discovery message sizes.

In this contribution, we 1) discuss the number of bits necessary, and 2) determine the necessary message size depending on bits needed for higher layers and the target SINR.
2 Bits needed
At the physical layer, the number of needed bits is relatively small. For instance, 16 bits for a D2D ID should be enough: it gives more than 65,000 possible values, and it is not anticipated that a UE would have that many neighbors. However, at higher layers, the number of needed bits is large: for instance, SA2 assumes that the D2D ID can be up to 80 bits. In addition, application IDs are also needed. Therefore, we can safely say that at least 16 bits is needed for the D2D ID.
RAN2 needs to determine how many bits are required, and needs to answer questions such as: what is the number of its for a D2D ID and what fields are transmitted. This message size is crucial for the design of the discovery signal: it determines how many PRBs/subframes need to be occupied by the discovery signal.
Thus, we propose the following:

Send an LS to ask RAN2 to investigate the number of bits needed by higher layers in the discovery message

3 Trade-offs

The impact of various message sizes and SINR discovery targets are examined. For the SINR discovery target, both 0 dB and 5 dB are considered. In addition, QPSK modulation is assumed with the target BLER is 1% for message sizes of 32, 64, 128 and 256 bits. Assuming that the discovery signal occupies one subframe, Table 1 shows the number of PRB pairs necessary.
Table 1. Number of PRBs needed for various discovery message sizes.
	Target SINR
	32 bits
	64 bits
	128 bits
	256 bits

	0 dB
	2 PRB pairs
	3 PRB pairs
	5 PRB pairs
	8 PRB pairs

	5 dB
	1 PRB pair
	1 PRB pair
	2 PRB pairs
	3 PRB pairs


As it can be seen, and as expected, the message size has a huge impact on the number of required PRB pairs. 
Observation: the number of required bits has huge impact on number of occupied PRBs regardless of SINR target

4 Conclusion
The discussion on the discovery message size was initiated. We note the following:

Observation: the number of required bits has huge impact on number of occupied PRBs regardless of SINR target
In order to refine the analysis, we need more information from RAN2:
Send an LS to ask RAN2 to investigate the number of bits needed by higher layers in the discovery message
On the next page, a draft LS is included.
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1. Background

3GPP RAN1 has been investigating the performance of D2D discovery. For type-1 discovery, the group is now considering how the message size impacts discovery performance.



One of the important parameters is the discovery message size: in RAN1, a wide range of discovery sizes has been assumed. RAN1 is currently using 104 bits for simulation evaluations. However, RAN1 does not have a clear idea of which bits from higher layers need to visible in the discovery message transmitted at the physical layer and thus, cannot properly assess the discovery message size The message size is a critical parameter for the physical layer design since it essentially determines how many PRBs/subframes need to be allocated for a discovery resource. 





2. Actions:

To TSG RAN WG2:

RAN1 asks RAN2 to study the D2D discovery message size and to provide information about the bit fields needed by the higher layers.



3. Date of Next RAN1 Meetings:



3GPP RAN WG1#75 meeting 			 		 11 – 15 Nov 13		San Francisco, USA

3GPP RAN WG1#76 meeting 			 		 10 – 14 Feb 14		Prague, Czech




