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1
Introduction
Last RAN2 meeting discussed the protocol stack of direct discovery signals and an LS was sent to SA2 to check whether RAN2 understanding is correct on message size for discovery [2].
· RAN2 would also like to inform SA2 that RAN2 is focusing on in-coverage discovery and ask SA2 whether the in-coverage discovery message size may be assumed to be the same for public safety and non-public safety use cases.

· RAN2 respectfully asks SA2 to provide what is the expected overall size of discovery message, i.e. the expected size of ProSe Identities and size of any other expected fields to be transferred from upper layer.

And the SA2 LS reply (S2-140568) states the following response [3]:

· SA WG2 would like to point out that SA WG2 has not yet firmly concluded on the precise sizes of the discovery messages for all possible and potential use cases present and future. However we have concluded that for public safety use cases there could be a difference in size with the non-public safety open discovery use case, mainly due to the judgment that some companies voiced that public safety requires fewer classification criteria and reluctance to agree to higher bits allocation.
· Additionally, restricted and open discovery may lead to different message sizes also, in Public safety use cases. Also any additional RAN overhead to carry L2_IDs identifying source and destinations intended in a discovery procedure message or any additional RAN protocol field is not accounted for as we report on this.
In addition the SA2 LS (S2-140568) also gives example message structures for Non-Public safety open discovery use case and for Public safety user case in two separate tables [3].
According to SA2 LS (S2-140568) [3] and TR 23.703 [4] and S2-140390 [6], it seems the current RAN work split into distinct Discovery and Communication “streams” may have contributed to neglecting solutions such as Discovery through communication (DtC). 
However, at least the Public safety use case discovery message (as illustrated in table for Public safety use case in SA2 LS [3]) still rely on possible layer-2 frame design with DtC. And in another SA LS (S2-140560) [5], the SA2 is requesting the following:

· SA2 kindly requests RAN, RAN1, RAN2, RAN3 and RAN4 to investigate how to fit in the Release 12 time plan the specification of a solution for ProSe Discovery out of network coverage. 

Therefore, in this contribution, we discuss what issues RAN2 need to handle in order to include Out of Coverage discovery in Rel-12 time frame. 
3
Analysis of RAN2 impact with DtC introduction
ProSe Discovery through Communication (DtC) relies on signaling messages that are carried within the same layer-2 frames as those used for D2D communication. First we review the main concept of Discovery through Communication (DtC) based on the agreed SA2 paper (S2-140390) [6]. Based on that, we list the possible work RAN2 needs to address to satisfy DtC requirements given by SA2.
Below is the content from (S2-140390) [3], which is copied here for quicker reference.
ProSe Discovery through Communication (DtC) relies on signalling messages that are carried within the same layer-2 frames as those used for ProSe communication.
It is assumed that the following functionality is provided by the common layer-2:

· Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier.

· Source Layer-2 ID that is always set to a unicast identifier.

· The unicast, groupcast and broadcast identifiers are assumed to have the same size.

· A Frame Type parameter  indicating whether the layer-2 frame payload carries a DtC signalling message or a data packet.

· The following DtC signalling messages are needed: Targeted Discovery Request, Targeted Discovery Response, and, potentially, a Targeted Discovery ACK and Beacon.

Editor’s note: The exact number of messages is to be defined by CT1 as part of Stage 3 work.

Editor’s note: The assumptions on the functionality provided by the common layer-2 need to be confirmed by the RAN groups.

Also from SA2 LS to RAN groups (S2-140568) [3], the message main structure is given as:
· For Public safety we expect this message structure, and the exact definition of the total length needs to be completed by RAN WGs. Also based on additional SA3 information which is not illustrated here.

	Field
	Assessed Length
	Size Decision assessment owners
	Status
	Purpose

	Source L2 ID/Prose UE ID of source
	e.g. 48 bits?
	RAN
	TBD
	To identify a single UE source of the information in the message. This can be used for subsequent communication or to send a reply in Model B of operation

	Destination L2 ID
	e.g. 48 bits?
	RAN
	TBD
	To identify a single UE or group of UEs that are intended recipients of the information (a single UE in responses for model B). 

	Message type
	8 bits
	SA2
	agreed
	Type of discovery message

	Prose Application ID
	 64 bits 
	SA2
	agreed
	Needed to perform matching to the required service Set/Discovery criterion

	UE mode of operation
	2 bits
	SA2
	agreed
	Defines whether a  Public safety ProSe UE is acting as a UE-to-network relay, UE-to-UE or both or not acting as relay

	PLMN ID
	24 bits
	SA2
	agreed
	The PLMN ID the ProSe UE is attached to.

	Status bits
	4 bits
	SA2
	agreed
	Some status/maintenance flags.


· These are just assessments of information needed by SA2. Any Security related information is outside SA2 scope. There could also be slight variations to these figures due to following Stage 3 activities.

Based on the above information, the first issue RAN2 need to address if DtC may have an impact on MAC header design, taking into count of these requirements. 
Observation 1: RAN2 need to discuss and decide if there is an impact on MAC frame header design for DtC introduction. 
Given observation 1, we can see the workload for DtC introduction is quite low for RAN2. Moreover, we also do not see any major impact for other RAN groups. Given the D2D communication design will be ready in Rel-12 we can see that the extra effort for DtC in RAN2 is quite low. 
Observation 2: Given the D2D communication channel design will be ready in Rel-12 the extra standardization effort for DtC introduction is quite low. 
As for out-of-coverage discovery, as long as the D2D communication channel is ready, there is no difference in terms of DtC design. Therefore, we do not see any extra RAN efforts for out-of-coverage DtC design, and it can be readily supported with DtC introduction.

Observation3: No extra RAN efforts are needed for out-of-coverage DtC design if this is introduced for in-coverage.

As shown in the analysis, since the extra standardization effort is quite low, we would recommend RAN2 to agree that DtC can be included in Rel-12. The DtC introduction also brings the support of out-of-coverage discovery with no extra effort. Due to SI ending in RAN [RAN status report], it may be too late to discuss DtC details in the SI phase. However, since the open issues are stage 3 details only, then the DtC detailed RAN2 relevant work can be done in WI within Rel-12 timeframe. In [7] we provide a draft LS to RAN to indicate this in order to assist with WID approval and prioritisation discussions.
Proposal 1: RAN2 to indicate to RAN that DtC can feasibly be included in Rel-12 and, given that the open issues are the stage 3 details only, the RAN2 relevant work can be done in WI phase.
3
Conclusion
In this contribution we analyzed the ProSe Discovery through Communication (DtC) and its impact on RAN2. 
Observation 1: RAN2 need to discuss and decide if there is an impact on MAC frame header design for DtC introduction. 

Observation 2: Given the D2D communication channel design will be ready in Rel-12, the extra standardization effort for DtC introduction is quite low. 

Observation 3: No extra RAN efforts are needed for out-of-coverage DtC design if this is introduced for in-coverage.

And based on these analyses, we would recommend RAN2 to agree:
Proposal 1: RAN2 to indicate to RAN that DtC can feasibly be included in Rel-12 and, given that the open issues are the stage 3 details only, the RAN2 relevant work can be done in WI phase.
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