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1
Discussion

According to the prioritisation exercise endorsed in the SA plenary (SP-130506, [1]), the time budget for EPC-level discovery and EPC support for WLAN direct communication is as follows:

a. 0.5TR + 0.5TS in the 3GPP track for EPC-level discovery;

b. 0.5TR + 0.5TS in the non-3GPP track for ProSe-assisted WLAN configuration

This reduced time budget calls for making simplifying assumptions in Rel-12 and also calls for offline coordination among interested companies in order to get the work done in Rel-12.

2
Simplifying assumptions

According to the multi-company discussion paper submitted in the last SA plenary (SP-130466; [2]), which was used as one of the inputs to the prioritisation exercise, it was proposed to make the following assumptions:

1. Postpone the roaming architecture to a later release;

2. Consider ProSe-assisted WLAN as incremental part of EPC-level discovery

According to clause 5.8.1 in TR 23.703 [3], “EPC-level ProSe Discovery may be used independently or as a prelude to establishment of direct path…”.

In other words, EPC support of ProSe communication over WLAN can be considered as an incremental part of EPC-level ProSe Discovery, rather than being considered as a stand-alone ProSe feature. Indeed, in some use cases the EPC-level Discovery completes without the UEs engaging in WLAN direct communication (e.g. a parent wishing to be reassured that the child is in proximity), whereas in some uses cases the WLAN direct communication is the accomplishment of the EPC-level Discovery procedure (e.g. employee sharing a large media file with a team mates).

The incremental effort for specification of EPC support of ProSe communication over WLAN (on top of EPC-level ProSe Discovery) equates to a list of parameters required for enabling Wi-Fi Direct communication – notably, link-layer identifiers and a pre-shared key - but no additional changes to the basic procedures for EPC-level ProSe Discovery. Note that this list of WLAN communication-enabling parameters can even be defined as part of the Stage 3 work.
During the series of conference calls it was requested that EPC support for WLAN direct communication should also be available as a stand-alone procedure that has no dependency on EPC-level discovery.

Proposal 1: It is proposed to postpone the roaming architecture for EPC-level discovery to a later release.
Proposal 2: It is proposed to agree that EPC support for WLAN direct communication shall be specified both as an incremental part of EPC-level discovery and as a stand-alone procedure. 
3
Additional decisions to be made
Looking at the solutions documented TR 23.703, the following items point to possible differences that would need to be reconciled:

a. U-plane vs C-plane variant for PC3

b. SUPL-based vs Control plane-based proximity tracking

c. IMS-based or not

In the subsequent section we go through each item in more details.

3.1
U-plane vs C-plane variant for PC3

The solutions documented in TR 23.703 do not use the same level of detail in the description, which means that our analysis may not be fully accurate.
In our understanding, the following solutions for EPC-level discovery rely on a U-plane variant of PC3: D4, D5, D9 and D15. (NOTE: D9 currently only describes procedures for Direct discovery, however the proposed architecture seems to be intended for both Direct discovery and EPC-level discovery).

The remaining two solutions (D12, D14) may be based on a C-plane variant of PC3 (we write “may” because it is not fully clear from the description in the TR; but the assumption seemed to be correct on the conference calls).
In contrast to Direct discovery, for which the use of a C-plane PC3 involving the MME might make sense (e.g. for purpose of authorisation, ProSe UE ID assignment and reassignment, radio resource allocation, Network-authorised 1:1 communication), we can see no benefit in involving the MME for the purpose of EPC-level discovery.

Proposal 3: It is proposed that PC3 reference point be established in the U-plane of EPS.

3.2
SUPL-based vs Control plane-based proximity tracking

Solutions D4 and D5 rely on LCS for the purpose of proximity tracking i.e. the ProSe function in these solutions acts as an LCS client with an LCS server (GMLC or SLP). While both C-plane and U-plane LCS have been described in D4, it is proposed here to focus only on U-plane LCS (SUPL) for Rel-12, in order to minimise the impact on network nodes.
Solutions D15 relies on HSS-based proximity tracking i.e. the ProSe function acts as an application server making location requests to the HSS (via Sh) which are then relayed to the MME as part of the [S6a] Insert Subscriber Data message. The solution update proposed in S2-133998 describes proximity tracking in two steps:
· Initial (rough) proximity check;

· Subsequent proximity checks.
When using the initial (rough) proximity check the ProSe Function may indicate that the initiation of “active location retrieval” is not needed for location check (refer to TS 29.328 and TS 29.329) i.e. the ProSe Function may request UE’s last known location without paging the UE. This can be useful in case the UEs are unlikely to enter proximity within the requested time window, which means that the Proximity Request procedure can be cancelled immediately, without bringing the targeted UE in connected mode.
In Solution D14 and D12 the ProSe function has a direct interface with the MME, instead of going via the HSS.

The common denominator for all three solutions is that they rely on the EPC control plane for location reporting, in contrast to D4/D5 that perform location reporting in the EPC user plane.
During the conference calls it was acknowledged that solutions that do not rely on LCS can only have location granularity of a cell. Given that the cells can vary in size significantly, we think that at some point in the location tracking process, the granularity will have to be refined in order to address all possible user cases, and this is possible only by reverting to LCS at some point in the process.

Another advantage of the SUPL-based approaches is that they have no impact on existing EPC nodes (notably the MME) or existing EPC interfaces, and require no new EPC control plane interfaces.

Proposal 4: It is proposed that proximity tracking in this release is based on U-plane LCS (SUPL). It is also proposed to optionally support an initial (rough) location check of the targeted UE via the HSS as proposed in D15.
3.3
IMS-based or not

Solution D5 differs from all other solutions in that it relies on the IMS framework for support of EPC-level discovery (and ProSe in general), which is certainly an attractive option when IMS is available.

However, in networks, where there is IMS,  ProSe Function could leverage the existing infrastructure for IMS for Device authentication/authorization using IMS authentication procedures. Additionally, ProSe Function can leverage Presence information from IMS to aid for proximity detection.  There is a generic solution that can be deployed in networks where the IMS is not available.

During the series of conference calls it was identified that the IMS variant can be supported with minimum impact by defining an IMS variant for the Device Registration and Device Deregistration procedures , while the rest of the procedures (Proximity Request, Proximity Alert) are not impacted. 
Proposal 5: It is proposed that both an IMS and a non-IMS variant of the (De)Registration procedure with additional optional Proximity validation through IMS be defined in this release.

4
Proposal
With regard to the previous discussion, it is proposed to agree the conclusion below and document it in TR 23.703.

Two CRs crafted along the lines of these conclusions are available in S2-134129 [4] and S2-134130 [5].
It is proposed to review the CRs and technically endorse them for specification in Rel-12. 
NOTE: The authors of the present paper are aware that there is no agreement yet on whether ProSe shall be specified in existing specifications or in a new specification dedicated to ProSe. The two CRs proposed here ([4], [5]) were drafted against TS 23.401 and TS 23.402 in line with the first option. In case the other option (separate ProSe specification) is selected for specification, the technically endorsed CRs will be re-drafted to fit the format of the new ProSe specification. 

References
[1] SP-130506 “SA2 Prioritization Output”, SA WG2 Chairman (Samsung)
[2] SP-130466 “Prioritising EPC support of ProSe communication over WLAN”, Intel, China Mobile, Broadcom, MediaTek, Sony, ZTE, NEC, InterDigital, III, Radisys, ETRI, Acer, ITRI, China Telecom
[3] TR 23.703 “Study on architecture enhancements to support Proximity Services (ProSe)” v0.7.0

[4] S2-134129 “23.401 CR2588 EPC-level discovery and EPC support for WLAN direct communication”, Intel, Sony, CATT, III, TeleCommunication Systems, Broadcom Corporation, ITRI, Acer, NEC, MediaTek, ETRI, KPN
[5] S2-134130 “23.402 CR1217 EPC support for WLAN direct communication”, Intel, Sony, CATT, III, TeleCommunication Systems, Broadcom Corporation, ITRI, Acer, NEC, MediaTek, ETRI, KPN, Motorola Mobility
######################### TEXT PROPOSAL FOR TR 23.703 #########################
7
Evaluation 

Editor's Note:
this clause contains the overall evaluation of various solutions.

7.x
Evaluation of EPC-level 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.
8
Conclusions

Editor’s Note: The clause will capture agreed conclusions from the Key Issues and Architecture Solutions clauses. 

8.x
Key Issue #8: EPC-level ProSe 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 it has been agreed to specify 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 X.

Annex X is technically endorsed and shall be moved to the new TS “as is” 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).
8.y
Key Issue #9: EPC Support for WLAN Direct communications
It has been agreed that in this release EPC support for WLAN direct communications shall be supported both

· as an incremental part of EPC-level discovery using solution W1 as a basis, and
· as a stand-alone procedure using solution W3 as a basis.

The list of parameters in the assistance information are defined in Annex Y (and may further be enhanced as part of Stage 3 specification) and shall be moved to the new TS when it becomes available.
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