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Abstract of the contribution: This contribution analyzes the size of the direct discovery message size, and based on the analysis it proposes to choose the PC5-D as the discovery message transport. 
1. Introduction
According to RAN WGs LS responses (R1-150948, R2-151723), if the size of discovery message contents is less than 232 bits, we may assume that PC5-D is the appropriate transport for the direct discovery messages. 
This contribution analyses the expected discovery message size for each usages (i.e. UE-NW relay discovery and group member discovery for both model A and B), and proposes to choose the PC5-D as the discovery message transport.
2. Discussion
2.1. Message size estimation

We provide Discovery message size estimation based on the currently listed parameters in the TR 23.713 with some reasonable assumptions for the unclear parameters which are not defined or belong to other WGs or upper layers.

Note that the assumption part is highlighted by yellow color. 

Firstly for the common discovery part parameters we have the following.

· Message type: Announcement (Model A) or Solicitation/Response (Model B).

· Discovery type: indicates whether this is UE-to-Network Relay Discovery or Group Member Discovery.

 For each type above we may assume size 2bit long. However, for backward compatibility we assume that the common discovery part size should be 8 bits because both message type and discovery are covered by 8bit-length Message Type as defined in the subclause 12.2.2.10, TS 24.334, which contains reserved 4bit more as well as the 4bit types above.
2.1.1  ProSe UE-NW relay discovery

The following parameters are used for UE-to-Network Relay Discovery message:
· 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.

· ProSe UE ID: link layer identifier of the discoverer that is used for direct communication (Model B).

· Announcer/Discoverer info: provides information about the announcing(Model A) or discoverer(Model B) user. 
Note that we assume that this info is e.g. SIP URI, Application Information, IP address and/or etc. and so this info is assumed to restricted by a certain length(e.g. 64 bits)(i.e. if the actual length is exceeded the limited size, it could be hashed and/or compressed to the limit e.g. 64 bits.
· Discoveree info (Model B): provides information about the discoveree. (e.g SIP URI, Application Information, IP and/or etc.) If the info is exceeded limited size, it should be hashed and/or compressed.
Note that we assume that this info is e.g. SIP URI, Application Information, IP address and/or etc. and so this info is assumed to restricted by a certain length(e.g. 64 bits)(i.e. if the actual length is exceeded the limited size, it could be hashed and/or compressed to the limit e.g. 64 bits.

· PLMN ID: TBD
Note that we assume it is 20 bits long as defined in TS 23.003. (it may be omitted due to duplicated info with APN information, but here for size calculation it is kept).
· Connectivity Info: For Model A, parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information). 
Note that we assume it is 16 bits long based on the Tdoc S2-150998(Cabo meeting) suggesting APN index.
· 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).
Note that we assume it is 4 bits long based on the Tdoc S2-140568.
· Group Info: contains information about the group(s) that the UE-to-Network Relay is currently relaying (Model A) or the group(s) for which the Remote UE is seeking a UE-to-Network Relay (Model B).
Note that we assume that this info can be merged with the Connectivity Info, but here for the size calculation it is kept as 24bits. And if the multiple groups need to be indicated, then they can be delivered in the multiple discovery messages. To deliver multiple groups separate discovery messages, it may need additionally some flags(e.g. 3bits) to notify whether other Group info follows or not. 
· Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay. 
Note that this information should be determined by RAN WG. But, we assume here it is 8 bits (e.g. considering RSRP 98 levels).
· Security info: to be defined by SA3
Per the assumption above, we have the following analysis. 

1) Model A : Announcement message

	Discovery info
	Size (bits)

	Common parameters
	8

	ProSe Relay UE ID
	24

	Announcer Info
	64 

	PLMN ID
	20

	Connectivity Info
	16

	Status/maintenance flags
	4

	Group Info
	24 (+ 3 for multiple delivery)

	Radio Layer Info
	8

	Security
	X

	Total
	168+X (+ 3 for multiple delivery)


2) Model B : Solicitation message

	Discovery info
	Size (bits)

	Common parameters
	8

	ProSe UE ID
	24

	PLMN ID
	20

	Connectivity Info
	16

	Discoverer Info
	64 

	Group Info
	24 (+ 3 for multiple delivery)

	Security
	X

	Total
	156+X(+ 3 for multiple delivery)


3) Model B : Response message
	Discovery info
	Size (bits)

	Common parameters
	8

	ProSe Relay UE ID
	24

	PLMN ID
	20

	Discoveree Info
	64

	Group Info
	24(+ 3 for multiple delivery)

	Status/maintenance flags
	4

	Radio Layer Info
	8

	Security
	X

	Total
	152+X(+ 3 for multiple delivery)


Hence, for both model A and B we have at least 61 bits room for security parameters by 232 bit limitation, which is indicated by RAN WGs.
2.2.1 Group member discovery

The following parameters are used for Group member discovery message:
· ProSe UE ID: link layer identifier that is used for direct communication.

· Layer 2 Group ID: link layer identifier of the own Group that is used for group communication.
Note that it is not defined in the TR 23.713 yet, but per definition of “group member discovery” shown in the subclause 6.1.2.1 the group member discovery is performed within the ProSe communication, so that its own Layer 2 Group ID shall be included in the discovery message.
· Announcer/Discoverer info: provides information about the announcing or discoverer user.
Note that we assume that this info is e.g. SIP URI, Application Information, IP address and/or etc. and so this info is assumed to restricted by a certain length(e.g. 64 bits)(i.e. if the actual length is exceeded the limited size, it could be hashed and/or compressed to the limit e.g. 64 bits.
· Discoveree info(Model B): provides information about the discoveree. 
Note that we assume that this info is e.g. SIP URI, Application Information, IP address and/or etc. and so this info is assumed to restricted by a certain length(e.g. 64 bits)(i.e. if the actual length is exceeded the limited size, it could be hashed and/or compressed to the limit e.g. 64 bits.
· Target Info(Model B): provides information about the targeted discoverees (single user or group). 
Note that we assume that this info is e.g. SIP URI, Application Information, IP address and/or etc. and so this info is assumed to restricted by a certain length(e.g. 64 bits)(i.e. if the actual length is exceeded the limited size, it could be hashed and/or compressed to the limit e.g. 64 bits.
· Security info: to be defined by SA3
Per the assumption above, we have the following analysis. 

1) Model A : Announcement message

	Discovery info
	Size (bits)

	Common parameters
	8

	ProSe UE ID
	24

	Announcer Info
	64

	Layer 2 Group ID
	24

	Security
	Y

	Total
	120+Y


2) Model B : Solicitation message

	Discovery info
	Size (bits)

	Common parameters
	8

	ProSe UE ID
	24

	Discoverer Info
	64 

	Layer 2 Group ID
	24

	Target Info
	64

	Security
	Y

	Total
	184+Y 


3) Model B : Response message
	Discovery info
	Size (bits)

	Common parameters
	8

	ProSe UE ID
	24

	Discoveree Info
	64

	Layer 2 Group ID
	24

	Security
	Y

	Total
	120+Y


Hence, for both model A and B we have at least 48 bit room for security parameters with 232 bit limitation, which is indicated by RAN WGs.

Proposal 1: Based on the above analysis, we assume that the discovery message contents length is less than 232 bits and propose that PC5-D is used for discovery message.
3. Proposal
/// 1st change ///
6.2
Topics for further study for Direct Discovery (public safety use)

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)
Resolution: Public Safety discovery for ProSe UE-Network Relay and Group Member Discovery uses PC5-D ProSe protocol. 
The parameters listed in clause 6.1.2.1 are subject to review and the content of certain parameters (e.g. Connectivity Info, status flags, Group Info) needs to be defined in more detail.

The need for APN information is FFS.
It is FFS whether the definition of Announcer/ Discoverer/ Discoveree Info is in the scope of 3GPP.
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