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Abstract of the contribution: This paper proposes to send LS to RAN about whether discovery through communication is an appropriate option from RAN point of view. 
1. Introduction
In TR 23.713 there is an FFS captured on transport of messages for public safety discovery: 
The transport aspects of Direct Discovery (e.g. signalling protocol over ProSe direct communication or adaptation of ProSe direct discovery for out-of-coverage and Model B support) are FFS, including how the messages are sent (broadcast, groupcast, unicast)

This paper proposes to send an LS to RAN before SA2 embarks on an analysis of the transport aspects.
2. Discussion
In rel.12 RAN WGs (RAN1 and RAN2), two different mechanisms have been developed to solve the “in coverage” ProSe discovery problem and broadcast/one-to-many communication problem (In and out of coverage). 
TR 36.843 [3] states the following: 

The objectives of this feasibility study are to evaluate LTE Device to Device proximity services, as follows:

	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & 
public safety requirements
	Public safety only

	Direct Communication
	At least public safety requirements
	Public safety only


And 

Identify physical layer options and enhancements to incorporate in LTE the ability for devices within network coverage: [RAN1]:

-        to discover each other in proximity directly in a power-efficient manner.
In rel.12 due to lack of time discovery “out of coverage” was deprioritised.

In SA2 rel.12 the following aspects were brought up in SA2 (S2-140086 [2]) that were considered to be RAN related: 

RAN level considerations 

In RAN two different mechanisms have been developed to solve the ProSe discovery problem and broadcast/one-to-many communication problem. This is due to the different characteristics associated with the two problems: for the discovery problem, the goal is to periodically broadcast bitstreams in the range of 200 bits to the nearby UEs; and for the broadcast/one-to-many communication problem, the goal is to support bursty data communication at a rate of  e.g.12Kbps (for VoIP) or higher (for video) with nearby UEs. 

Therefore, different design decisions have applied for the discovery mechanism and broadcast communication mechanism. 

1) Power efficiency

RAN have optimized the discovery mechanism in view of the low data rate nature of this transmission. In particular, only a small fraction of dedicated resources are allocated for discovery (roughly 1% or less). This means that a UE, e.g. the Discoveree, only needs to wake up during this pre-defined period to listen to discovery messages, which leads to power savings.  

The same cannot apply to the communication design though. Since the data rate requirement is much higher, the resources to be allocated would also have to be much more in order to satisfy the group communication needs. In view of this, when the discovery information is sent over the communication channel (PC5-C) the UEs need to scan for much longer in order to receive the information, because the messages are sent in asynchronous manner, unless additional coordination mechanisms are defined. This leads to power inefficiency for both Discoverer and Discoveree UEs. 

2) Resource efficiency

The sizes of discovery information (~ 200 bits) and communication packets (typically 352 bits in periodical mode) lead to quite different modulation and coding designs. Therefore, when directly using communication channel for discovery purpose, the resource efficiency would be decreased.
Discovery Message Size

Some estimate of the discovery message is also provided below based on the discovery parameters for public safety that are agreed so far in TR 23.713 [6]: 

Parameters are common to both UE-to-Network Relay Discovery and Group Member Discovery:

-
Message type: Announcement (Model A) or Solicitation/Response (Model B).
( Size: 2 bits (as defined in TS 24.334 [7])
-
Discovery type: indicates whether this is UE-to-Network Relay Discovery or Group Member Discovery.
( Size: 2 bits (as defined in TS 24.334 [7])
The following parameters are used for UE-to-Network Relay Discovery:

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.
( Size: 24 bits (based on rel.12 MAC )
-
PLMN ID: this identifies the PLMN to which radio frequencies used on the link to the Remote UE belong. If these radio frequencies are shared between multiple PLMNs, or not allocated to any PLMN, then the choice of PLMN ID is configured by the HPLMN.
( Size: 22 bits (based on TS 23.003 [5] )
-
Connectivity Info: Parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information).
( Size: TBD 

Note: APN information can be quite long (2000 bits) but it can be encoded as an index and reduce the size to e.g. 16 bits.
-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).
( Size: TBD 

Note: In rel.12 (S2-140568 [4]) it was indicated that 4 bits will be enough.
The following parameters are used for Group Member Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.
( Size: 24 bits (based on rel.12 MAC )
-
Announcer/Discoverer info: provides information about the announcing or discoverer user.
( Size: TBD 

Note: It can the same size as the ProSe Code of restricted discovery. Approximately 64-100 bits will suffice to achieve “uniqueness”
-
Discoveree info (Model B): provides information about the discoveree (targeted user or group).

( Size: TBD 

Note: It can the same size as the ProSe Code of restricted discovery. Approximately 64-100 bits will suffice to achieve “uniqueness”
In addition the following parameters the following parameters may be transported using discovery transport for ProSe UE-Network relays: 

- TMGI

( Size: 48 bits (as defined in TS 23.003 [5])

- ECI

( Size: 28 bits (as defined in TS 23.003 [5])

From the above it can be assumed that for the public safety needs the discovery parameters will be more or less fitting on the ~200 bits discovery message size of rel.12. 
-:-

In rel.13 the approved RAN WID (RP-142311 [1]) aims to extend the Type 1 discovery mechanism for public safety use as indicated in the following objective: 

1) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].

This statement gives us the impression that RAN has already decided that it is appropriate to extend “type 1 discovery” (in SA2 terms: PC5-D discovery) to support out of coverage scenarios required for public safety use.

SA2 (TR 23.713 [6]) has an open issue to evaluate what is the most appropriate transport for public safety discovery. Before such evaluation is performed, it is important to clarify whether from RAN point of view discovery over PC5-C (or what is commonly known “discovery through communication”) is the appropriate solution for public safety from RAN perspective and SA2 should still continue to study.
3.Proposal
It is proposed to send LS to RAN WG1, 2 and TSG RAN to whether discovery over PC5-C (what is commonly known as “discovery though communication”) is an appropriate solution from RAN point of view for public safety discovery in and out of coverage.
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