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1. Introduction

An evaluation of discovery according to D13 versus I2, D2, D9, I4, D10, D11, I9 solutions is done.

2. Discussion

In the following the I2, D2, D9, I4, D10, D11, I9 solutions will be collectively named the “D-A” solutions.
Description of D13 and D-A discovery mechanisms
The D13 mechanism:

 is based on the monitoring UEs detecting codes sent out from announcing UEs. The announcing UEs will initially send a request to the NW asking for an announcing code. The NW will allocate the code and respond to the requesting UE with the code. The announcing UE will then start announcing the code so received.

The monitoring UEs will monitor the air and start receiving codes from other UEs in proximity. The monitoring UE may do a screening based on the Application ID in the code. The detected codes will not be decodable by the monitoring UEs, but the monitoring UE has to, after having received a code announced, send it to the NW and ask for decoding. The NW may evaluate the monitoring UE and the announcing UE. If the evaluation results in that the discovery is accepted, the Identity of the announcing UE is sent back to the monitoring UE.
The mechanism based on the D-A solution:

 is such that for the first part, i.e. the announcing UE obtaining a code and starting to announce it, is the same as for D13.

However, the monitoring UE behavior is different. The monitoring UEs ask the NW for the code of its friends. After receiving the desired code, it starts to monitor. When the code of the friend is detected the discovery process is finished, no contact with the NW after that is needed.

Signalling
It is seen that the signaling between the UEs and the NW is quite different in the two approaches and will be analyzed here.

3 phases of the discovery process may be analyzed:

1. The announcing phase

The announcing phase will be similar in the two approaches: the announcing UEs request from the NW the code to be announced, let’s say X announcing UEs are in an area of interest. The signaling load for this phase is the same between the approaches.

2. The monitoring phase

For D-A the monitoring UEs, let’s say Y UEs, will request the codes from the NW, let’s say for n friends each. The sum is = n*Y messages.

For D13 there are no requests needed from the UEs to the NW in this phase.

3. The decoding phase

For the D-A there are no requests from the UEs to the NW needed in this phase.

For D13 there are requests needed from all monitoring UEs (Y) to the NW for each detected code, let’s say m detected codes per monitorer. The sum is = m*Y messages to the NW.

**********************************************************************************************

	Signaling
	D13
	D-A 

	Phase 1
	- (same in both approaches)
	-(same)

	Phase 2
	-
	n*Y

	Phase 3
	m*Y
	-

	Sum
	m*Y
	n*Y


Example comparison: Dense area vs. Rural Area

Dense area: sports arena with 10.000 viewers, each looking for 10 friends. Y=10.000; m=Y=10.000; n=10.

Rural area: 10.000 people over a large area, each looking for 10 friends. Y=10.000; m=very few (1%); n=10.

	Example
	D13
	D-A 

	Dense area (sports arena with 10.000 viewers)
	m*Y= Y*Y=100.000.000 messages
	n*Y=10*10.000=100.000

	Rural area (few people in proximity)
	few messages (in the hundreds?)
	n*Y=100.000


It is seen that for the D13 solution the signaling cost is very much dependent on the population since signaling is done when there actually is a neighbor detected, else no signaling is needed. For the D-A solution there is less sensitivity to the population.

However, the method D13 is not well optimized, since in rural areas little discovery will be done since there are few friends in proximity, while in the highly dense areas where there are many friends in proximity and detection makes sense, the algorithm breaks down due to extensive signaling!

It may be argued that the extensive signaling will happen initially (e.g. at the start of a sports match) and then subside. However, in some user scenarios this may not be so, e.g. in a rail way station where a lot of people are moving around and new user are materializing constantly.

It may be argued that in case of open discovery, the monitorer may filter the received codes based on APP ID and by that reduce the number of ‘potentially interesting codes’ among all the codes received (see solution D13, 23.703 section 6.1.13.6.2 ‘ProSe monitoring procedure’, step 1):

1.
When EPS layer in the monitoring UE "listens" a ProSe_Code, it applies a filter to find a match between the App_ID part of the ProSe_Code and one of the App_ID(s) stored locally: if the match is found the ProSe_Code is kept because potentially of interest, otherwise it is discarded. The EPS layer in the monitoring UE sends the collected ProSe_Code(s), for which the match is found, in a single ProSe_Discovery_Req NAS message to the MME.

This may be true that app filtering is useful in a shopping mall or any other place where people meet randomly. However, if the user is located in a sports stadium or in a concert area, it may be very likely that all or many other users in the arena has the same application running due to the shared interest in the event. With this in mind the problem of excessive signaling may be applicable to both the open and the restricted discovery cases.
Other issues

	
	D13
	D-A 

	NW control of discovery
	Instantaneous revoking, Note 1.
	Gradually revoking

	Message length
	Long
	Short

	Privacy
	User IDs only known by the application not by the terminals.

(Applications IDs are sent in open, and are revealed)
	Users known by terminals.


Note 1: In some cases the NW might need to revoke the discovery possibility. For the D13 approach there is no discovery possible without the reply from the NW, i.e. when the UEs request the NW to decode the codes found by monitoring. However, for the D-A solutions the revoking of discovery must be done by assigning new codes to be announced, and this may take some time.

3. Proposal

It is proposed to agree on the following proposals and capture the following text in TR 23.703.
	***** Start Changes *****


7.x
Comparison and evaluation of network-authorised direct discovery D13 vs other solutions 
The D13 mechanism:

 is based on the monitoring UEs detecting codes sent out from announcing UEs. The announcing UEs will initially send a request to the NW asking for an announcing code. The NW will allocate the code and respond to the requesting UE with the code. The announcing UE will then start announcing the code so received.

The monitoring UEs will monitor the air and start receiving codes from other UEs in proximity. The monitoring UE may do a screening based on the Application ID in the code. The detected codes will not be decodable by the monitoring UEs, but the monitoring UE has to, after having received a code announced, send it to the NW and ask for decoding. The NW may evaluate the monitoring UE and the announcing UE. If the evaluation results in that the discovery is accepted, the identity of the user is sent back to the application in the monitorer.
The mechanism based on other solutions (called ‘D-A’):

 is such that for the first part, i.e. the announcing UE obtaining a code and starting to announce it, is the same as for D13.

However, the monitoring UE behavior is different. The monitoring UEs ask the NW for the code of its friends. After receiving the desired code, it starts to monitor. When the code of the friend is detected the discovery process is finished, no contact with the NW after that is needed.

	
	D13
	D-A

	NW control of discovery
	Instantaneous revoking;

Application and ProSe layer separation, see Note 1.
	Gradually revoking 

	Message length
	Long
	Short

	Privacy
	User IDs only known by application
	Users known by terminals

	Signaling
	Varying (exploding in arena environment)
	Stable


Note 1: the bit-streams announced and monitored over the radio interface are meaningless for the announcing/monitoring ProSe enabled UEs, if such UEs do not receive proper network support. There is a complete separation between the identifiers and the semantics used at the application layer and the bit-streams transmitted at ProSe layer over the air; 

When the evaluation arguments are weighed together it is seen that the D13 type of restricted discovery is not efficient to use in densely populated areas.
	***** Next Changes *****


8.5
Conclusions for ProSe direct discovery

Normative work needs to proceed as follows:

-
 The mechanism for Restricted Discovery shall be such that monitoring UEs will only monitor codes that are  decodable by the UE without providing each code to the NW for decoding, thus the D13 mechanism is not efficient to use for restricted discovery.
-
Monitorers will request discovery information (announcer codes) from the NW in advance of start of monitoring for discovery of UEs in proximity.
-
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.

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 Changes *****
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