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1
Introduction
Depending on what information is required and how many bits are to be transmitted for the D2D discovery procedure, physical channel structure for the D2D discovery needs to be designed differently. Therefore, the determination of required information for D2D discovery should precede the detailed design of physical layer discovery procedure. This contribution discusses what information could be transmitted during discovery procedure and how many bits would be required for the physical channel for D2D discovery.
Meanwhile there have been lots of discussions regarding ProSe discovery procedure in SA2 working group and some key issues regarding the ProSe discovery were included in SA2 ProSe TR [1]. From the contents in the TR as given in Annex A, the size of the required information for the discovery can be assumed from several tens of bits up to hundreds of bits.
Discovery signal is basically in the form of broadcasting. In RAN1’s view, it is preferable to minimize the size of information for the broadcasting channel to have efficient usage of the radio resource and to provide sufficient coverage. Therefore, it is very important to determine the information size of the discovery signal. This constirubtion shows coverage analysis on number of bits for discovery channel.
2
Discussion on D2D discovery
2.1 

Information for D2D discovery
According to the key issues included in SA2 ProSe TR 23.703 [1], it is assumed that the ProSe ID would be included in D2D discovery channel. It has not yet been decided in SA2 the actual definition of ProSe ID and what kind of information would be included in ProSe ID. However, from the ongoing discussion in SA2, we may have possible candidates for the discovery information.
The first candidate of the discovery information could be the UE IDs that are used in current LTE system. And depending on D2D service, certain application information might be included in discovery information. The following are possible candidates for the discovery information.
· Cell level ID, e.g., C-RNTI (Connection Radio Network Temporary Identifier, 16 bits)
· Network level (e.g., PLMN, Operator) ID, e.g., S-TMSI + MME ID (Temporary Mobile Subscriber Identity 40 bits + Mobility Management Entity ID 16 bits), ISMI (International mobile subscriber identity, 50~60 bits)
· Additional application-related information, e.g., application ID or application specific attributes (more than 100 bits)
Depending on the requirement of the privacy protection or whether the discovery is open or closed, there are possibilities that additional information will be added on top of the above information. 
Observations
· The following are possible information for D2D discovery and its size:
· Cell level UE ID ( around 16 bits)
· Network level UE ID (around 64 bits)

· Application related information (more than 100 bits)
· Additional higher layer related information may need to be added.
2.2 
Coverage analysis for D2D discovery
Based on the observations in section 2.1, the possible size of the discovery information varies pretty much depending on the design of the discovery procedure. RAN1 may need to analyse the suitable size for the discovery and give some guideline to SA2 for the decision of the discovery information if needed. Therefore, this section analyse the coverage of the discovery for various sizes of the discovery information.
A link budget is a reasonable method for the coverage analysis. The following link budget table is capturing the reference Maximum Coupling Loss (MCL) that can be used for comparing the coverage. We assume PUSCH format for the physical channel conveying the discovery information. Based on the discussion in section 2.1, we compared the coverage for the cases of 16 bits, 56 bits, and 256 bits
Table 1: MCL calculation for D2D discovery 
	Bit size
	16
	56
	256

	Data rate(kbps)
	1.6
	5.6
	25.6

	TBS index (from TS 36.213)
	0
	5
	8

	Number of PRBs
	1
	1
	2

	Actual code rate
	0.056
	0.19
	0.44

	Transmitter
	
	
	

	(0) Max Tx power (dBm)
	23
	23
	23

	(1) Actual Tx power (dBm)
	23.0
	23.0
	23.0

	Receiver
	
	
	

	(2) Thermal noise density (dBm/Hz)
	-174
	-174
	-174

	(3) Receiver noise figure (dB)
	9
	9
	9

	(4) Interference margin (dB)
	0
	0
	0

	(5) Occupied channel bandwidth (Hz)
	180000
	180000
	360000

	(6) Effective noise power

  = (2) + (3) + (4) + 10 log((5))  (dBm)
	-112.4
	-112.4
	-109.4

	(7) *Required SINR (dB) for 1% BLER
	-0.5
	3.3
	6.5

	(8) Receiver sensitivity = (6) + (7)  (dBm)
	-112.9
	-109.1
	-102.9

	(9) MCL = (1) ( (8) (dB)
	135.9
	132.1
	125.9


* Obtained by link level simulation for EPA (3Km/h) channel model (1Tx-2Rx antenna)
From Table 1, we can observe the maximum coupling loss varies depending on the size of discovery information and there is 10dB difference between the cases of 16 bits and 256 bits. If the size of the discovery were to increase further, maximum coupling loss would increase accordingly and the discovery coverage would be significantly limited.
Observations
· Coverage varies depending on the number of information bits for D2D discovery

· 10dB maximum coupling loss difference between 16 bits and 256 bits is observed
2.3 
Discussion on discovery information size
In previous sections, we saw that there were various possibilities of the size of the discovery information and that the coverage of discovery should be taken into account for the decision of the information size in RAN1’s perspectives. Therefore, it may not be good to just wait for SA2’s decision on discovery information. If it happens, RAN1 may have some unavoidable restrictions on the design of the physical channel design for the discovery depending on SA2 decision.
In order to avoid the above situation, any kind of sync-up might be good to have between SA2 and RAN1. Sending an LS to SA2 including RAN1’s views on discovery information is one possible way. But before sending the LS, RAN1 should elaborate more on its views on discovery signal.
Proposal
· Any kind of sync-up is required between SA2 and RAN1 for the decision of the discovery information size.
3   Conclusion

This contribution considered possible number of information bits for the D2D discovery channel and showed some coverage analysis. The following are observations and proposal on discovery information size.
Observations
· The following are possible information for D2D discovery and its size:
· Cell level UE ID ( around 16 bits)

· Network level UE ID (around 64 bits)

· Application related information (more than 100 bits)

· Additional higher layer related information may need to be added.
· Coverage analysis

· Coverage varies depending on the number of information bits for D2D discovery.
· 10dB maximum coupling loss difference between 16 bits and 256 bits is observed.
Proposal
· Any kind of sync-up is required between SA2 and RAN1 for the decision of the discovery information size.

A   Annex: TR 23.703 [1]
5.10
Key Issue #10: ProSe Identities 

5.10.1
General description

It is assumed that there is a unique user application-layer identity per ProSe-enabled application. In addition, each ProSe enabled application may have some application specific attributes.  

The user may or may not enable ProSe for the application and also may have ability to control discoverability and discovery via user settings in the application (therefore effective for each individual application layer identity) and in the UE (effective for the whole UE, that is for all the applications identities). 

The key aspects need studying are:

-
The definition of a ProSe Identity

-
The ProSe identities required for 1) ProSe Discovery 2) ProSe Communication.

-
The procedure to allocate a ProSe identity and whether the same method can be used for:

- 
in-coverage scenarios and out-of-coverage scenarios.

- 
open and Restricted discovery use cases.

-
The format of the ProSe identity and whether the same format can be used for

-  in-coverage and out-of-coverage scenarios.

- 
open and Restricted discovery use cases.

-
How ProSe identities are exchanged; 1) between ProSe enabled UEs and 2) between UE and the EPC network.

-
How ProSe identities are protected in order to comply with the user’s identity and privacy protection requirements.

-
Whether a globally or locally unique 3GPP UE identity (device specific or user and device specific) or an identity identifying the user can be used as a ProSe identity. 

-
For ProSe Direct Discovery identify the approximate size limitation of an over-the-air identifier and the usage of such identifier when UE supports multiple ProSe-enabled applications.

-
How Users can set preferences as to whether ProSe Discovery is enabled or not. For example, providing preferences per applications or device on ProSe Discovery.
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