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Abstract of the contribution: This paper reviewed the solutions D3/D6/D7 proposing to use discovery over the traffic broadcast channel, and evaluated their impacts to the UE performances based on system and RAN considerations. 
1. Introduction
In TR 23.703 v1.0.0 the majority of solutions in section 6.1 do not define the access stratum format of discovery messages broadcast "over the air" and presumably leave it up to RAN WGs to define. 

A group of solutions, D3/D6/D7, are proposing to support discovery by re-using the communication mechanism. Solution group D3/D6/D7 is proposing a new discovery protocol, re-using the layer 2 frame format that is designed for ProSe one-to-many communication. The discovery message would be handled similar to that of any other data traffic. 

Comparing these two groups of solutions, the major difference is on whether the RAN1 discovery design is used or not. In the following section the evaluation based on system level and RAN level considerations is presented.    
2. Discussion
RAN level considerations 

In RAN WGs (RAN1 and RAN2), 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 100 ~ 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. 

Power efficiency

RAN WGs 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 (as in D3/D6/D7), 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. 
Resource efficiency

The sizes of discovery information (100 ~ 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. 

UE impacts

The protocol stack and frame format for the discovery message and communication messages are also different at RAN layers. 
3.Proposal
Due to the above considerations, it is concluded that the decision on whether the approach of using the D2d communication channel for supporting discovery is suitable should be left up to RAN to decide. If required, an LS to RAN1/2 can be sent from SA2.

It is proposed to add the following conclusion text to the evaluation section of the TR23.703
<<< Start of 1st Change >>>
8.5
Conclusions for ProSe direct discovery

Normative work needs to proceed as follows:
-
PC3 interface is used for ProSe configuration and the functional entity that provisions the UE with some necessary parameters is a new EPC node and named Direct Provisioning Function (DPF);

Editor's note:
The mechanism for UE authorisation from PLMNs that are involved in the discovery procedure is FFS.

Editor's note:
The mechanism for authorisation for applications using ProSe direct discovery is FFS.

-
Necessary subscription parameters in HSS will be defined for ProSe direct discovery as will be determined by the related procedures;

-
For operator controlled open discovery the allocation and processing mechanisms via PC3 for ProSe Application Identities is based in principle on solution D13;

Editor's note:
It is FFS if allocation and processing mechanisms for Prose Application Identities over PC3 use 3GPP control plane or user plane.

-
The format of ProSe Application Identities for open discovery may have a structure so as to allow partial matching at the UE side reflecting application-specified interests, and thus reduce the number of processing of discovered ProSe Application Identities;

-
The values of ProSe Application Identities as defined in D13 for open discovery is not expected to be specified in 3GPP, but another organization is expected to specify that on behalf of operators' community (e.g. GSM Association).

-
ProSe Application Identities for open discovery shall have a standards defined format in 3GPP to allow the 3GPP function to process them. The exact format is FFS.

-
Both discovery models "I am here" (model A) and "who is there"/"are you there" (model B) as described in clause 4.1.4 are relevant.
-
Support of Model A and Model B should be achieved by using discovery mechanism designed in RAN WGs. 
Editor's note:
The terminology for ProSe Application Identities needs to be aligned e.g. relationship with ProSe_App_IDs and ProSe_Codes as in D13.

As the result of the SA2 study phase the solution may require at least the definition of the following functionality by the RAN groups:

-
Discovery message format and signalling in the access stratum;

-
Mechanism for radio resource management and how to signal the radio resources to the UE. This includes also allocation of radio resources of each sharing operator in the network sharing case.

<<< End of 1st Change>>>
<<< Start of 2nd Change >>>

6.1.x.4
Solution evaluation

The solution requires the definition of the following functionality in the RAN groups:

[…]

The solution also presents the following drawbacks:

Different traffic characteristics are assumed in RAN WGs for discovery and communication: for discovery, the goal is to periodically broadcast bitstreams 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 in access stratum. This solution makes the reuse of communication mechanism for discovery task.

Access Stratum has optimized the discovery mechanism in view of the low data rate nature of this transmission. In particular, only a small fraction of dedicated resources could be allocated for discovery. . 
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, the UEs may need to scan longer in order to receive the information, because the messages are sent in asynchronous manner, unless additional coordination mechanisms are defined. This may lead to power inefficiency for both Discoverer and Discoveree UEs. 


In addition, on the resource efficiency front, the sizes of discovery information ( and communication packets ( may lead to quite different design choices in lower layers. Therefore, when directly using communication channel for discovery purpose, the resource efficiency would be decreased. 


The protocol stack and frame format for the discovery message and communication messages are also considered to be different in the access stratum layers. This solution makes the reuse of communication mechanism for discovery task and therefore assumes the same stack in access stratum layers.
NOTE: Full evaluation of the above points needs to be done in RAN WGs.
<<< End of 2nd Change>>>
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