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1. Introduction

Currently, the solutions that can be used for EPC-assisted direct discovery are solutions D12, D14 and D15 in TR 23.703 v1.0.0. Such solutions provide the means for the network to identify the location of the UE from the HSS or MME before initiating LTE direct discovery. The advantage of such approach is that the UE does not need to have ProSe discovery continuously ON and allows the operator to offer more dynamic control for enabling/disabling LTE direct discovery per UE.
In addition, in SA2 100 for EPC-level discovery it was agreed to allow an initial location “rough” check via the HSS or the MME before carrying out SUPL based EPC-level discovery in order to avoid paging the UE to be discovered unnecessarily.

This paper provides a proposed way forward for using EPC-level discovery (based on solutions D12, D14, D15) before initiating direct discovery. In addition, advantages for EPC-assisted direct discovery are provided.
2. Way forward on EPC-assisted direct discovery

Similar to the conclusions made for EPC-level discovery (see section 8.3 of 23.703 v1.0.0) we propose the following:

· before allocating identifiers for direct discovery the ProSe Function to carry out an initial location check from the HSS (or the MME).
· In cases where the UE is broadcasting a ProSe identifier over a long period of time, the ProSe Function carries out periodic location checks from the HSS (or the MME) 
Such approach offers the following advantages for open and restricted discovery.
Open discovery

A UE may not be authorised (or required) to advertise identifiers for open discovery in every location. For example, a UE advertising a restaurant location will not require broadcasting open identifiers outside of the restaurant.
Restricted discovery

A UE may be in a different location from all other UEs that are part of a restricted discovery group. Hence it will not be necessary to broadcast identifiers for restricted discovery of that group. Having the UE to broadcast a ProSe identifier over the radio over a long period of time will unnecessarily waste power. Even if individual ProSe Direct discovery radio transmission use up small amounts of power, overall, the power usage over a long period of time may not be negligible. 
Advantages of EPC-assisted direct discovery
1. Avoids the UE unnecessarily broadcasting identifiers for direct discovery which can lead to unnecessary non-negligible waste of power, i.e., UE power is conserved with EPC-assisted direct discovery. 
2. Saves LTE direct discovery resources since the UE does not need to always advertise identifiers for discovery. Given that there can be a number of applications in a device supporting restricted discovery then in a particular eNodeB location there can be multiple discovery identifiers per UE. The assumption in RAN1 is that the maximum a UE can transmit is 64 identifiers per discovery occasion (every 10sec) so there could a case where congestion can occur when there are too many identifiers to broadcast. 
3. Conclusion
We propose to include the following in TR 23.703 reflecting conclusions for EPC-assisted direct discovery

************************** FIRST CHANGE *******************************

7.1
Evaluation of EPC-level discovery solutions
7.1.x EPC-based discovery solutions

Solution D4 using U-plane location services (SUPL) has the following advantages: 

-
no standardisation impact on the RAN;

-
no standardisation impact on existing EPC nodes (assuming that the subscriber’s ProSe record is stored in the ProSe Function);

-
no impact on UE access stratum;

-
no signalling impact on the EPC control plane apart from the optional HSS dip for initial location check;

-
location granularity as fine as the underlying LCS service (in any case better than a cell);

-
EPC support for WLAN direct discovery and communication may be provided as an incremental part of EPC-level discovery;

-
user’s location is not disclosed to 3rd party application platforms (contrary to OTT approaches).

-
if combined with IMS the existing procedures for authentication, authorization, security, registration, deregistration and presence information can be utilized. In particular, the use of an IMS-based procedure for UE registration for ProSe has the following benefits:

-
IMS can be used to bootstrap PC3 security.

-
Re-registration/Re-authentication/out-of-coverage procedures are handled in the IMS layer instead of developing in the ProSe layer.

-
User willingness to communicate: In case the User is in a meeting or an important call or don’t wish to communicate, ProSe Function could retrieve this information from IMS/Presence instead of checking/disturbing the user..

-
UE location information could be retrieved from IMS/Presence in case the UE reports its location.

-
IMS could be used as the registrar for ProSe there by avoiding an additional registration from the UE.

-
Service Continuity could be built on IMS procedures in Release 13 and forward.

-
By using the IMS, the ProSe client on the UE does not need to have access to UICC.

-
if combined with initial targeted UE’s location check via the HSS (as proposed in D15) the Proximity Request can be cancelled early on when the UEs are unlikely to enter proximity within the requested time window, without bringing the targeted UE in connected mode.

EPC-level discovery solutions (e.g. #D4, #D5, #D15) present the following drawbacks: 

-  
Determining UE proximity information by only performing location matching cannot always be accurate due to variation in the accuracy of location detection e.g. indoor vs. outdoor. The benefit depends on the use case. EPC-level discovery can save UE battery and radio resources in use cases where the UEs begin the proximity request time period outside proximity;

-  
EPC-level discovery can create signalling in the network for activating and maintaining location reporting. Signalling load can arise also across inter-PLMN interfaces.

7.1.y EPC-assisted direct discovery
The evaluation is based on the procedure to carry out an initial “rough” location check from the HSS (or the MME) based on the solutions #D12, #D14, #D15 and the conclusion for EPC-assisted direct discovery described in clause 8.3.y.
The advantages for EPC-assisted direct discovery are summarised below:
-
Open discovery

-
A UE may not be authorised (or required) to advertise identifiers for open discovery in every location. 

-
Restricted discovery

-
A UE may be in a different location from all other UEs that are part of a restricted discovery group. Hence it will not be necessary to broadcast identifiers for restricted discovery of that group. Having the UE to broadcast a ProSe identifier over the radio over a long period of time will unnecessarily waste power. Even if individual ProSe Direct discovery radio transmissions use up small amounts of power, overall, the power usage over a long period of time may not be negligible
-
General advantages
-
Avoids the UE unnecessarily broadcasting identifiers for direct discovery which can lead to unnecessary non-negligible waste of power, i.e., UE power is conserved with EPC-assisted direct discovery
-
Saves LTE direct discovery resources since the UE does not always advertise identifiers for discovery. Given that there can be a number of applications in a device supporting restricted discovery then in a particular eNodeB location there can be multiple discovery identifiers per UE. The assumption in RAN1 is that the maximum a UE can transmit is 64 identifiers per discovery occasion (every 10sec) so there could a case where congestion can occur when there are too many identifiers to broadcast. 

************************** SECOND CHANGE *******************************

8.3
Key Issue #8: EPC-level ProSe discovery

8.3.x
EPC-based discovery

It has been agreed that in this release EPC-level ProSe Discovery shall be supported using solution D4 as a basis, with the following assumptions:

1. The PC3 reference point is established in the user plane of EPS;

2. Proximity tracking relies on user plane LCS (SUPL) in this release;

3. The roaming architecture is not specified in this release.

In order to fully exploit synergies with the IMS there is an IMS variant of the Device Registration and Device Deregistration procedures, in addition to their non-IMS variant.In order to allow for early Proximity Request cancellation without bringing the targeted UE in connected mode it has been agreed to support the targeted UE’s initial location check via the HSS as an option.

The solution corresponding to the agreements above is described in Annex I.

Annex I is technically endorsed and shall be moved to the new TS with the exception of the following points that need to be revisited based on the agreed upon solutions for ProSe Direct discovery:

· The overall architecture figure and architecture description is to be editorially aligned with the corresponding architecture for ProSe Direct discovery;

· The initial (rough) location check that is currently performed via the HSS may be performed over a direct interface between the ProSe Function and MME (provided such an interface is defined for ProSe Direct discovery).

· It is FFS whether the UE registration procedure via IMS and UE deregistration via IMS, i.e. if the use of IMS as part of EPC level discovery is needed in this release.

8.3.y EPC-assisted direct discovery
The following conclusions are applicable for EPC-assisted direct discovery:

-
Prior to assigning an identifier for direct discovery the ProSe Function performs an initial (rough) location check from the HSS or from the MME (provided there is an interface defined for ProSe Direct Discovery) in order to evaluate whether the UE that requested ProSe Discovery requires direct discovery in its current location.
-
For cases where the UE is broadcasting a ProSe identifier over a long period of time, the ProSe Function carries out periodic location checks from the HSS (or the MME) in order to avoid having a UE broadcasting a ProSe identifier when it is not required

************************** END OF CHANGES *******************************
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