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Abstract of the contribution: This contribution updates the PC5 new signaling protocol transport aspects accurately and removes ambiguity.
Discussion

The Annex A has some confusing mix-up of information which needs to be corrected.  The title of the section indicates use of the information to be only for Direct Discovery, but as seen with the introduction of PC5-U Signalling protocol option that is has information not just related to Direct Discovery.

Also, as indicated in the LS S2-150691, other procedures may also use this PC5 signalling protocol and indicates that before proceeding in SA2, input are needed:

“SA2 in TR 23.713 v0.4.0, clause 6 has documented the following procedures (as work in progress) for public safety direct discovery:

· UE-to-Network Relay Discovery (TR 23.713 clause 6.1.2.2)

· Group Member Discovery (TR 23.713 clause 6.1.2.3)

· UE-to-UE Relay Discovery (TR 23.713 clause 6.1.2.4)

All cases involve procedures for Model A (which involves one UE announcing "I am here") and Model B (which involves one UE asking "who is there" and/or "are you there" and other UEs responding back).

In addition the messages from following procedures may be transported using the same or different transport as that used for public safety discovery: 

· TMGI advertisement and eMBMS traffic relay (TR 23.713 clause 7.2.2.2)
· Cell ID announcement procedure (TR 23.713 clause 7.2.2.3)
SA2 (TR 23.713 v0.4.0) has an open issue to evaluate what is the most appropriate transport for public safety discovery and the aforementioned TMGI advertisement and Cell ID announcement procedures. Before such evaluation is performed, it is important to clarify whether from RAN and SA3 point of view discovery over PC5-U (or what is also referred to as “PC5 Signalling Protocol” in TR 23.713 Annex A) is the appropriate solution for public safety discovery.

…..”

As it is clear that SA2 needs to consider possibly additional solutions/proposals that may be identified by RAN WGs which would be more appropriate but that has not been captured into the SA2 TR.
In addition, it should also be clarified that the actual protocol stack(s) is under the stage 3 and CT1/RAN2 responsibility, most likely candidate WGs that will look into this and what is documented in SA2 TR is for illustration purposes only.
Current terminology PC5-U Signalling protocol has caused confusion on the understanding and the possible implications of the protocol stack, when one compares to what is already contained in TS 23.303.  
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The Annex is revised to update the PC5-U Signalling protocol to PC5-C Signaling protocol.
3GPP TS 36.300 provides the protocol stack for PC5-C as follows:

23.10.2.2
Control plane

A UE does not establish and maintain a logical connection to receiving UEs prior to a ProSe Direct Communication.

In order to perform synchronisation UE(s) may transmit synchronisation signal and SBCCH and become synchronisation source. The Access Stratum protocol stack for SBCCH in the PC5 interface consists of RRC, RLC, MAC and PHY as shown below in Figure 23.10.2.2-1.
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Figure 23.10.2.2-1: Control-Plane protocol stack for ProSe Direct Communication
23.10.2.1
User plane

Figure 23.10.2.1-1 shows the protocol stack for the user plane, where PDCP, RLC and MAC sublayers (terminate at the other UE) perform the functions listed for the user plane in subclause 6.

The Access Stratum protocol stack in the PC5 interface consists of PDCP, RLC, MAC and PHY as shown below in Figure 23.10.2.1-1.
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Figure 23.10.2.1-1: User-Plane protocol stack for ProSe Direct Communication

User plane details of ProSe Direct Communication:

· There is no HARQ feedback for ProSe Direct Communication;

· RLC UM is used for ProSe Direct Communication; 

· A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE; 

· A receiving RLC UM entity used for ProSe Direct Communication does not need to be configured prior to reception of the first RLC UMD PDU;

· ROHC Unidirectional Mode is used for header compression in PDCP for ProSe Direct Communication.

A UE may establish multiple logical channels. LCID included within the MAC subheader uniquely identifies a logical channel within the scope of one Source Layer-2 ID and ProSe Layer-2 Group ID combination. Parameters for logical channel prioritization are not configured.”
Also, include the initial analysis provided by RAN1 via LS (R1-150948) into the TR.

Proposal

Based on the above information, the following updates are proposed in the TR 23.713.
************ Start Changes *****************************
ANNEX A:

Evaluation of transport options for Direct Discovery (public safety use) functions & other non-discovery related procedures
A.1
Transport Alternatives
A.1.1
General

This Annex discusses possible transport options, shortly referred to as PC5-D and PC5-S (PC5 Signalling Protocol option).  These options and any possible additional options are being documented in this Annex for information purposes and in order to make final decisions on the way forward.  
There is a need to re-evaluate the Rel-12 PC5 reference point transport based on the additional functions being discussed for Rel-13 ProSe enhancements.
The use cases and solutions identified for further work are based on the following:
For Discovery:
· UE-to-Network Relay Discovery (TR 23.713 clause 6.1.2.2)

· Group Member Discovery (TR 23.713 clause 6.1.2.3)

· UE-to-UE Relay Discovery (TR 23.713 clause 6.1.2.4)
All cases involve procedures for existing Model A (which involves one UE announcing "I am here") and new procedures for Model B (which involves one UE asking "who is there" and/or "are you there" and other UEs responding back).
The PC5 Signalling Protocol is used for enablement of other eProSe-Ext functionality, such as establishment of secure layer-2 link for ProSe one-to-one communication, or eMBMS relaying. Other potential uses of PC5-S Signalling Protocol signalling include Cell ID signalling, QoS signalling and/or service continuity as described in section 7.1 “Solution for one-to-one ProSe Direct Communication”.

With this transport option the Announce and Solicitation messages can be either broadcasted or groupcasted, whereas the Response message is typically unicasted. Using groupcast allows for combining of discovery criteria (e.g. support of relay discovery among group members only) or for confidentiality (e.g. using Rel-12 bearer-level encryption defined for ProSe Direct Communication one-to-many).
A.1.2
PC5-D transport option

PC5-D refers to the Rel-12 protocol stack agreed for discovery. It is depicted in figure A.1.2.1.
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Figure A.1.2.1: PC5 “Discovery Plane” stack (PC5-D)

In Rel-12 the “ProSe Protocol” consists of single message: PC5_DISCOVERY, depicted in table A.1.2.1 (which is a copy of TS 24.334 table 11.2.5.1.1).

Table A.1.2.1: PC5_DISCOVERY message content (copy of TS 24.334 table 11.2.5.1.1):

	Information Element
	Type/Reference
	Presence
	Length (bits)

	Message Type
	Message Type

12.2.2.10
	M
	8

	ProSe Application Code
	Binary

12.2.2.6
	M
	184

	MIC
	Binary

12.2.2.11
	M
	32

	UTC-based Counter LSB
	Binary

12.2.2.22
	M
	8


A.1.3
PC5-S transport option (PC5 Signalling Protocol)

The PC5-S transport option refers to a NAS-like protocol (PC5 Signalling Protocol) and the protocol stack is depicted in figure A.1.3.1. The SDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and PC5 Signalling Protocol.
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Figure A.1.3.1: PC5-S transport option (PC5 Signalling Protocol) stack



A.2
Evaluation

Table A.2.1 contains an evaluation summary of the two transport options for Direct Discovery (public safety use) described in clause A.1.

Table A.2.1: Evaluation of transport options for Public Safety Discovery:
	
	PC5-D
	PC5-S (PC5 Signalling Protocol)

	Extendibility
	Fixed and limited payload size (184 bits). All discovery information needs to be tailored to fit within this limit.
	Variable payload size limited only by the maximum supported data packet size.

The Announce/ Discoverer/ Discoveree info can be of any size, allowing Public Safety authorities to flexibly assign upper-layer user information.

Allows for straight-forward addition of new discovery parameters in the future.

	Flexibility
	
	

	Standardisation effort
	
	

	Efficiency
	
	

	Other
	
	


RAN1 (R1-150948) has provided the following input, additional feedback expected:
RAN1 would like to note the following technical aspects based on the Rel-12 design for comparison of using Rel-12 discovery or Rel-12 communication as transport channels for PS discovery.

	
	Discovery transport channel
	Communication transport channel


	Resource efficiency


	Number of resources configurable between 1 and 4 sub-frames per period (2 RBs per sub-frame).
	Number of resources: 6 sub-frames (2 Control SFs with 1 RB each and 4 Data SFs with at least 2 RBs for message size of 232 bits). Further, resources are assumed to be occupied for the entire control period. 

	Power efficiency


	UEs stay awake during discovery sub-frames. 
	UEs stay awake during control sub-frames and also during the entire data period when control message of interest was received 

	Half duplex 
(Note: this refers to the problem that two UEs participating in discovery will not be able to listen to each other since they are transmitting at the same time).
	Depends on resource configuration – typical RAN1 simulations had half duplex probability of 1/64 within a period. 
	Depends on resource configuration – typical RAN1 simulations had half duplex probability of 1/6 within a period.  

	Latency 

(Note: due to interference, actual latency may be multiples of configured period)
	Period configurable between {320, 640,1280, 2560, 5120, 10240} ms
	Period configurable between {40, 80, 160, 320} ms

	Message size 
	Fixed – 232 bits
	Variable – 40 bits to 25k bits

(Note: larger resource and shorter range at higher message size)


· Note that in addition to power consumption for discovery message reception, UE participating in D2D communication, will incur further power consumption which may be different for the two approaches and may be discussed further in RAN1. 
· RAN1 notes that the comparison above would apply both to Model-A and Model-B discovery provided that such models, if supported, are transparent to the access stratum. 
· Provided preliminary guidance that for public safety discovery and with respect to potential support of Group Member Discovery, TMGI advertisement or Cell ID announcement, if message size (232 bits), and minimum supported one-way latency (320ms) are acceptable, then discovery may be more appropriate solution. If lower latency or a larger message size are needed, then discovery over communication may be a more appropriate solution. Some aspects of this comparison may be studied further in RAN1 during the Rel-13 WID. Note that RAN1 may also consider other possibilities once the requirements from SA2 and other WGs become clearer.
· Observe that the analysis above is not applicable for UE-Network relay discovery. 
Editor’s note:
RAN input is needed for certain evaluation criteria (e.g. efficiency).
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