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1. Introduction
Part of the ProSe UE-Network Relay discovery info that is included in clause 6.1.2.1 is Group Info that is described as: 
-
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).
This paper analyses what is the potential use of such info in the various modes the ProSe UE-Network Relay may support.

1) When the ProSe UE-Network Relay relays unicast traffic (as in clause 7.2.2.1)
When the ProSe UE-Network Relay uses unicast transmission on Uu and PC5 given it is a Layer-3 router, the relay is not aware of the application groups it is relaying. 
Observation 1: The ProSe UE-Network Relay is not aware of the application groups that is currently relaying traffic for.

A relay is also not necessarily restricted to only member of specific group. What matters is whether the Remote UE has access to the authentication credentials that will allow it to authenticate to this relay. 

In certain occasions or use cases it may be desirable to restrict access to the ProSe UE-Network Relay only to specific members that have a specific “affiliation” e.g. only policemen or only policemen from Met police. This affiliaition  though should not be mixed with the provisioned ProSe Layer-2 Group ID for Group communication because there is no requirement that all UEs with a specific affiliation should be assigned a single ProSe Layer-2 Group ID and vice-versa a particular group with a Layer-2 Group ID can include UEs of members that belong to different “operational units”.

Discovery information is meant to assist the Remote UE to select the right ProSe UE-Network Relay and what is needed is to convey information that determine whether the Remote UE is able to authenticate to this ProSe UE-Network Relay or not. 
Observation 2: Any ProSe Layer-2 Group IDs that are provisioned to the ProSe UE-Network Relay and/or the relay are not useful to assist the Remote UE to select the right relay.
What is therefore needed to be conveyed by the Relay UE or the Remote UE is its assigned “affiliation”, and this is included in the “Announcer/Discoveree info” element. This element may also  include some general “affiliation” information e.g. Met police or London Fire Brigade. It is not needed to include any ProSe Layer-2 Group IDs the ProSe UE-Network Relay happens to be a member of.

Proposal 1: The affiliation of the ProSe UE-Network Relay that is meant to assist the Remote UE to select the right ProSe UE-Network Relay is part of the “Announcer/Discoveree Info”.
Message size considerations

S2-151474 provides some estimates on the different discovery message sizes and concludes that PC5-D discovery is appropriate for ProSe UE-Network Relay discovery. In this paper the Announcer/Discoveree info is estimated to be 64 bits. This is based on the assumption that 64 bits can provide 2^64 combinations.

The question is if the “affiliation” is agreed to be part pf the “Announcer/Discoveree Info” how much extra will it add? We believe that another 20 bits could be more than enough for the “affiliation” to be expressed.

2) When the ProSe UE-Network Relay relays eMBMS traffic (as in clause 7.2.2.2)

In this case the “group(s) that the UE-to-Network Relay is currently relaying” is conveyed using the combination of TMGI and ProSe Layer-2 Group ID. As proposed in S2-151476 this information is included in a discovery message. 

Observation 3: When the ProSe UE-Network Relay relays eMBMS traffic, the information of the “group(s) that the UE-to-Network Relay is currently relaying” is conveyed using the combination of TMGI and ProSe Layer-2 Group ID.
3) When the ProSe UE-Network Relay relays IP multicast traffic (as in clause 7.2.2.4)

In this case,  in order to identify whether an application group (identified by its IP multicast address) is already relayed by a particular ProSe UE-Network Relay and select this relay versus another one, the Remote UE needs to know the association between the IP multicast address and the ProSe Layer-2 Group ID used for this IP multicast address. 

This association as per existing procedures is not known in advance to the Remote UE given the following Editor’s Note: 

Editor's note:The exact mechanism to associate the IP multicast address with the ProSe layer 2 Group ID is FFS. Also the above security mechanism is FFS, Alternative(s) e.g. involving PC5 control plane signalling may be proposed.
Therefore without a resolution to the above providing the ProSe Layer-2 Group IDs of the groups that the relay is currently relaying will not be of use to the Remote UE to select this relay versus another.

Observation 4: When the ProSe UE-Network Relay relays IP multicast traffic, the Remote UE has no prior knowledge of the association between the IP multicast address and ProSe Layer-2 Group ID.
3.Proposal
Based on the above observations it is proposed
Proposal 1: The affiliation of the ProSe UE-Network Relay that is meant to assist the Remote UE to select the right ProSe UE-Network Relay is part of the “Announcer/Discoveree Info”.

This is reflected in the changes below.
4.References

>>>Start Changes (delta to changes proposed in S2-151474 highlighted in green)<<<
6.1
Solution for Direct Discovery (public safety use)

6.1.1
Functional Description
6.1.1.1
General

Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement).

-
Model B uses two discovery protocol messages (Solicitation and Response).

Public Safety discovery for ProSe UE-Network Relay discovery and Group Member discovery uses the PC5-D protocol stack that is depicted in figure 6.1.1.1-1.
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Figure 6.1.1.1-1: PC5 "Discovery Plane" stack (PC5-D)
New PC5-D ProSe Protocol messages will need to be defined in TS 24.334: 
- UE-to-Network Relay Discovery Announcement message (Model A)
- UE-to-Network Relay Discovery Solicitation message (Model B)
- UE-to-Network Relay Discovery Response message (Model B)

- Group Member Discovery Announcement message (Model A)

- Group Member Discovery Solicitation message (Model B)

- Group Member Discovery Response message (Model B)

6.1.2
Procedures

6.1.2.1
General

The following use cases for public safety discovery are supported:
-
UE-to-Network Relay Discovery.

-
Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication range at any given time (shortly referred to as "Group Member Discovery").

-
UE-to-UE Relay Discovery.

The following parameters are common to all of UE-to-Network Relay Discovery, Group Member Discovery and UE-to-UE Relay Discovery:

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

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

The following parameters are used in the UE-to-Network Relay Discovery Announcement message (Model A):

-
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.
-
Announcer info: provides information about the announcing user and its “affiliation” (e.g. police vs. fire brigade) to allow the Remote UE to choose the relay that it can authenticate and connect.

-
PLMN ID: 
Editor's Note: It is FFS which PLMN ID is to be advertised and for which purpose.
-
Connectivity Info: parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information). 
-
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).



-
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.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.
The following parameters are used in the UE-to-Network Relay Discovery Solicitation message (Model B):

-
Discoverer info: provides information about the discoverer user and its “affiliation” (e.g. police vs. fire brigade).

-
PLMN ID: 
Editor's Note: It is FFS which PLMN ID is to be advertised and for which purpose.
-
Connectivity Info: information about connectivity that the discoverer UE is interested in.
-
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).


-
Discoveree info: provides information about the target discoveree and its “affiliation” (e.g. police vs. fire brigade) to allow the Remote UE to choose the relay it can authenticate and connect..
-
ProSe UE ID: link layer identifier of the discoverer that is used for direct communication (Model B).
The following parameters are used in the UE-to-Network Relay Discovery Response message (Model B):

-
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.

-
PLMN ID: 
Editor's Note: It is FFS which PLMN ID is to be advertised and for which purpose.
-
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).

-
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.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.
The following parameters are used in the Group Member Discovery Announcement message (Model A):

-
ProSe UE ID: link layer identifier that is used for subsequent direct communication.

-
Announcer info: provides information about the announcing user.



The following parameters are used for Group Member Discovery Solicitation message (Model B):

-
Source ProSe UE ID: link layer identifier of the source UE that is used for subsequent direct communication.

-
Discoverer info: provides information about the discoverer user.

-
Target ProSe UE ID: link layer identifier of the target UE that is used for subsequent direct communication.

-
Target Info: provides information about the targeted discoverees (single user or group).

The following parameters are used for Group Member Discovery Response message (Model B):

-
ProSe UE ID: link layer identifier that is used for subsequent direct communication.
-
Discoveree info: provides information about the discoveree.
The following parameters are used for UE-to-UE Relay Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.

-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Remote User Info: provides information about the user of a Remote UE.
-
Discoveree info (Model B): provides information about the discoveree.

>>>Next Change<<<
6.1.2.2
UE-Network Relay discovery

6.1.2.2.1
Model A

Depicted in figure 6.1.2.2.1.1 is the procedure for Relay discovery Model A.
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Figure 6.1.2.2.1.1: Relay discovery with Model A


Step 1:

-
Type = Announcement

-
Discovery Type = UE-NW Relay Discovery

6.1.2.2.2
Model B

Depicted in figure 6.1.2.2.2.1 is the procedure for Relay discovery Model B.
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Figure 6.1.2.2.2.1: Relay discovery with Model B


Step 1:

-
Type = Solicitation

-
Discovery Type = UE-NW Relay Discovery


Step 2:

-
Type = Response

-
Discovery Type = UE-NW Relay Discovery

>>>Next Change<<<

6.2
Topics for further study for Direct Discovery (public safety use)

The transport aspects of Direct Discovery for ProSe UE-UE Relay 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)

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.

6.3
Conclusions on Direct Discovery (public safety use)
Both Model A and Model B discovery are supported:

-
Model A uses a single discovery protocol message (Announcement);

-
Model B uses two discovery protocol messages (Solicitation and Response).

Public Safety discovery for ProSe UE-Network Relay and Group Member Discovery uses PC5-D protocol stack. 
>>>Next Change<<<

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).
RAN1 LS R1-152422 further indicates: 

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits

RAN2 R2-151723 indicates: 

RAN2 recognizes that if the size of the discovery messages for public safety discovery procedure (i.e. Section 6.1.2 in TR 23.713) can be restricted to 232 bits (in total for upper layer and potential AS layer information still under consideration in RAN2), the discovery transport (PC5-D) can be used. If this restriction is not feasible, RAN2 did not agree on any further guidance compared to what RAN1 already expressed in R1-150948. 

For all the other procedures (i.e. TMGI advertisement and Cell ID annoucement procedures) RAN2 is still evaluating.  

From RAN2 point of view, it would be desirable if the discovery message size could be kept as low as possible.  
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