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Abstract of the contribution:  This contribution discusses the need for ProSe UE-Network Relay architecture solution(s) to be specified in TS 23.468 (Group Communication System Enablers for LTE (GCSE_LTE); Stage 2).  

1.  Introduction
TS 23.468 [A] specifies the Stage 2 system architecture for Group Communication Service Enablers for LTE (GCSE_LTE).  The high level view of the non-roaming GCSE_LTE system architecture is shown in Figure 4.2.2-1 of TS 23.468 [A] (version 13.0.0):
[bookmark: _Toc412804144]4.2.2	Non-roaming architecture
Figure 4.2.2-1 shows a high level view of the architecture for the non-roaming scenario.


Figure 4.2.2-1: Non-roaming architecture model for GCSE_LTE
The inclusion in the Rel-12 architectural specification for GCSE_LTE excluded consideration of the UE-Network Relay with agreement being then reached that specification of the UE-Network Relay should be considered as part of the Proximity-based Services (ProSe) in Rel-12 (TR 23.703 [B], TS 23.303 [C]) and Rel-13 (TR 23.713 [D]).  In addition, the Rel-13 study of candidate application architectural solutions for Mission Critical Push To Talk over LTE (MCPTT) services in TR 23.779 [F] has raised consideration of the use of UE-Network Relay capabilities in support of MCTT Relay service requirements based on the ProSe UE-Network Relay service requirements specified in TS 22.179 [H].  However, there remains a need for the GCSE_LTE architecture to specify the ProSe UE-Network Relay in accordance with the GCSE_LTE service requirements specified in TS 22.468 [E] and related ProSe UE-Network Relay service requirements in TS 22.278 [G].
2.  Discussion
The GCSE_LTE service requirements relating to the ProSe UE-Network Relay are specified in TS 22.468 [E] (version 13.0.0):
[bookmark: _Toc406716867]6.2	Interaction with ProSe
If EPC and E-UTRAN support ProSe, the EPC and E-UTRAN shall be able to make use of ProSe Group Communication and the public safety ProSe UE-to-Network Relay for Group Communication, subject to operator policies and UE capabilities or settings.
A public safety ProSe-enabled UE not served by E-UTRAN shall be able to support Group Communication based on ProSe Communication paths. A public safety ProSe-enabled UE shall be able to dynamically express its interest in receiving, via a public safety ProSe UE-to-Network Relay, the Group Communications of one or more GCSE Groups for which it is authorized.
A public safety ProSe UE-to-Network Relay shall be able to relay Group Communication to/from ProSe Communication paths, if the following conditions apply:
· the GCSE Group is allowed to be relayed; and
· the public safety ProSe UE-to-Network Relay is allowed to relay Group Communication. 
A public safety ProSe UE-to-Network Relay shall be able to restrict the relayed Group Communication on a per group basis.
The system shall support groups whose membership shall be the same irrespective of whether a Group Communication is made using ProSe Group Communication or GCSE Group Communication.
GCSE Group Members shall be able to access Group Communication services using ProSe Communication paths [9] and/or by EPC Path (3GPP TS 22.278 [9]).
Also, TS 22.468 [E] (version 13.0.0) references relaying in:
[bookmark: _Toc406716856]5.2.1	Creation, modification, and deletion of GCSE Groups
The system shall provide a mechanism for the dynamic creation, modification, and deletion of GCSE Groups.
Information additional to the set of Group Members shall be associated with a GCSE Group, to be used by the system to identify the GCSE Group and to specify attributes that determine how it is changed and used. This may be used to, e.g. define which Group Members are authorized for administrative functions, and whether the GCSE Group can be relayed via ProSe. 
The system shall provide notification of the creation or deletion of a GCSE Group to its Group Members.
If authorised, a user shall be able to request and receive a list of all the GCSE Groups for which it is a Group Member.
A mechanism shall be provided such that, if authorized, a user may modify information associated with a GCSE Group, add or remove Group Members of a GCSE Group, or create/delete a GCSE Group.
If authorized, a user shall be able to request and receive a list of Group Members of a particular GCSE Group.
If authorized, a user shall be able to request a notification for when specific or any Group Member(s) is added to or removed from a particular GCSE Group.
The system shall provide a mechanism to remotely configure a UE with any GCSE related information.
For discussion purposes of this contribution, an example solution for consideration is that the Figure 4.2.2-1 shown above be replaced by the following figure:
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Possible replacement Figure 4.2.2-1 (Non-roaming architecture model for GCSE_LTE) showing UE-Network Relay
The possible replacement Figure 4.2.2-1 retains all of the information provided in the original figure (although very minor editorial changes to the graphical layout and labelling have been made for ease of reading and consistency purposes) plus additional information for the purposes of this contribution showing:
1. A “UE (remote)”, which is a Public Safety ProSe-Enabled UE (see TS 22.278 [G], TS 23.303 [C], TR 23.713 [D]).  A given device may include both “UE” and “UE (remote)” functionality depending on operator policy and configuration.
2. A “PC5” reference point, which is defined by ProSe (see TS 22.278 [G], TS 23.303 [C], TR 23.713 [D]).
3. A “ProSe UE-Network Relay”, which is defined by ProSe (see TS 22.278 [G], TS 23.303 [C], TR 23.713 [D]).
4. A “GC1” reference point between the “UE (remote)” and the “GCS AS”, which is identified in TS 23.468 [A] and will be specified in other 3GPP standards (e.g., see TR 23.779 [F]).
Explicit solution(s) for the ProSe UE-Network Relay in the non-roaming architecture model in TS 23.468 [A] are needed to provide architectural specification of GCSE_LTE in accordance with the GCSE_LTE service requirements specified in TS 22.468 [E] and related Stage 1 requirements (e.g., TS 22.278 [G], TS 22.179 [H]).  This would support related Stage 2 and Stage 3 specification involving the ProSe UE-Network Relay and the MCPTT UE-Network Relay (e.g., TR 23.713 [D], TS 23.303 [C], TR 23.779 [F]).  
Because the ProSe UE-Network Relay is not mentioned in TS 23.468 [A], the following additional material is needed; continuing the above example solution, the following material could be included in TS 23.468 [A]:
[bookmark: _Toc412804143]4.2.1	General
This model assumes that the GCS AS is not associated with any PLMN (regardless of the subscription of the UEs that use it). The GCS AS is merely perceived as a third party application server by each serving PLMN. In addition:
-	When the group communication service is provided using Unicast Delivery, there are no additional requirements in order to provide GCS in roaming other than enabling normal EPS roaming and the ability of the GCS AS to access QoS control capabilities via Rx interface in the HPLMN (for the non-roaming case and the roaming Home routed case). For the Local breakout scenario, QoS control may be established via hPCRF and the S9 interface towards the vPCRF directly to the vPCRF as specified in TS 23.203 [6]. The GCS AS shall provide information to enable session binding as defined in clause 6.1.1.2 of TS 23.203 [6].
-	When MBMS Delivery to particular regions of the serving PLMN is required, the GCS AS needs to have access to an MB2 interface offered by the serving PLMN.
Since the GCS AS is a third party application server, the GCS AS can access the required network resources to deliver the group communication service, whether the serving PLMN is the Home PLMN or a different VPLMN, based on operator agreement.
The PLMN selection process is according to the existing 3GPP procedures. When a PLMN is selected, the UE should, in order to enable group communication services, register or re-register with the GCS AS and report to it the PLMN ID of the current serving network as well as its HPLMN ID. The GCS AS may then, based on this information, determine if it has an MB2 connection agreement for the serving PLMN, and if so report to the UE the MBMS related service data required to use the service via MBMS Delivery in that PLMN.
Both the Home and serving PLMN ID(s) are needed to identify the contact point for the Rx interface, in addition to existing parameters as defined in TS 23.203 [6] in order to accurately identify the UE and the session. The GCS AS finds the entry point at the HPLMN using the home PLMN ID, the GCS AS finds the entry point at the VPLMN using the serving PLMN ID. Within the PLMN, the information listed in TS 23.203 [6] is used to find the PCRF.
If no MB2 connection agreement with the GCS AS is available in the serving PLMN, then the GCS AS may deliver the group communication data using Unicast Delivery.
NOTE:	In the architecture figures shown in clauses 4.2.2 and 4.2.3, "GCS AS" is being shown as one entity for simplicity. It may be comprised of different functional entities to handle user and control plane. A BM-SC may be connected to multiple GCS AS, and a UE may be served simultaneously by multiple GCS AS (via separate GC1 connections).
The GCS AS provides the Service Information to the PCRF and the BM-SC. The Service Information is mapped by the PCRF and the BM-SC to the QoS parameters under the consideration of the respective EPS network.
The ProSe UE-Network Relay provides GCSE_LTE service (i.e., GCS) to a remote UE through the PC5 reference point specified in TS 23.303 [9] in accordance with network operator policy.  A remote UE is a Public Safety ProSe-enabled UE.  A particular device may function as either or both a UE and a remote UE depending on network operator policy and configuration.  The conditions and methods specifying GCS  use of the UE-Network Relay are beyond the scope of the present document to specify; however, this document specifies the high level GCSE_LTE architecture that includes this functionality to ensure the GCSE_LTE UE-Network Relay requirements in TS 22.468 [2] are supported appropriately in relevant 3GPP specifications.
Given the above additional text, the following reference [9] would need to be added to TS 23.468 [A]:
[9]	3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".
It is also necessary to consider the above modification made to Figure 4.2.2-1 in TS 23.468 [A] with respect to the two high level architecture GCSE_LTE roaming cases specified in clause 4.2.3 of TS 23.468 [A].  In this regard, it is believed that the same modification applies to show the ProSe UE-Network Relay in Figure 4.2.3-1 (Home routed roaming model) and Figure 4.2.3-2 (Local Break Out model).  Continuing the example solution, the two possible replacement Figures in this regard are shown in the Annex for the discussion purposes of this contribution.
3.  Conclusion
This discussion paper seeks to obtain a common understanding of the need for the inclusion of ProSe UE-Network Relay solution(s) in TS 23.468 [A] (version 13.0.0).   
Explicit solution(s) for the UE-Network Relay in the non-roaming and roaming architecture models in TS 23.468 [A] are needed to provide architectural specification of GCSE_LTE in accordance with the GCSE_LTE service requirements specified in TS 22.468 [E] and related Stage 1 requirements (e.g., TS 22.278 [G], TS 22.179 [H]).  This would support related Stage 2 and Stage 3 specification involving the ProSe UE-Network Relay and the MCPTT UE-Network Relay (e.g., TR 23.713 [D], TS 23.303 [C], TR 23.779 [F]).  
A common understanding of this matter would enable one or more draft CR(s) to be submitted in the near future for consideration in Rel-13.  It is possible that general endorsement could be reached to develop CR(s) based on the example solutions provided in this contribution.  However, it is recognized that realization of a common understanding in this matter may require consideration of alternative technical solutions for the inclusion of the ProSe UE-Network Relay in the GCSE_LTE architecture under an existing WID (e.g., MCPTT WID) or to propose creation of a new WID for this purpose.   
In summary, the initial step being sought here is to reach common understanding that to address existing GCSE_LTE service requirements it is necessary to include the ProSe UE-Network Relay in the GCSE_LTE architecture specification.
4.  References
[A]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[B]	3GPP TR 23.703: "Study on architecture enhancements to support Proximity-based Services (ProSe)".
[C]	3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".
[D]	3GPP TR 23.713: "Study on extended architecture support for proximity services".
[E]	3GPP TS 22.468: "Group Communication System Enablers for LTE (GCSE_LTE)".
[F]	3GPP TR 23.779: "Study on System Architecture Enhancements for Mission Critical PTT over LTE".
[G]	3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".
[H] 	3GPP TS 22.179: " Mission Critical Push To Talk (MCPTT) over LTE; Stage 1".          ".
5.  Annex
The high level view of the roaming GCSE_LTE system architecture is shown in Figure 4.2.3-1 and Figure 4.2.3-2 of TS 23.468 [A] (version 13.0.0):
[bookmark: _Toc412804145]4.2.3	Roaming architecture
Figure 4.2.3-1 shows a high level view of the architecture applicable for the Home routed roaming model for Unicast Delivery. For MBMS Delivery, BM-SC in the V-PLMN has a direct MB2 connection with the GCS AS.


Figure 4.2.3-1: Home routed roaming model
Figure 4.2.3-2 shows a high level view of the architecture applicable for the Local Breakout roaming model for Unicast Delivery. For MBMS Delivery, BM-SC in the V-PLMN has a direct MB2 connection with the GCS AS.


Figure 4.2.3-2: Local Break Out model
The GCS AS is configured with mapping information which contains an IP address range and the corresponding PLMN which is responsible for this IP address range {(IPx..IPy) -> PLMN ID}.
In roaming scenarios, the GCS AS receives the UE IP address, the HPLMN ID and the VPLMN ID via GC1 signalling from the UE. If the configured PLMN entry corresponding to the UE's IP address matches the HPLMN ID sent by the UE, the GCS AS selects a PCRF from the UE's HPLMN (hPCRF) using the procedures defined in TS 23.203 [6]. Otherwise, the GCS AS may select a PCRF from either the HPLMN or the VPLMN using the procedures defined in TS 23.203 [6]. The GCS AS makes this selection based on agreements with HPLMN/VPLMN operators.
For discussion purposes concerning the possible inclusion in TS 23.468 [A] (version 13.0.0) of the UE-Network Relay in the high level architecture specification of GCSE_LTE, it is proposed that Figure 4.2.2-1 and Figure 4.2.3-2 shown above be replaced, respectively, by the following two figures:
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Possible replacement Figure 4.2.3-1 (Home routed roaming model) showing UE-Network Relay




Gx
M1
SGimb
SGmb
 
S9
SGi

S6a
HSS
UE
BM-SC
GCS AS
S/P-GW
MME
H-PCRF
E-UTRAN
S-11
S1-MME
M3
S1-u
Sm
MB2-C
MB2-U
Uu
Application
domain
H-PLMN
UE
(remote)
ProSe UE-Network Relay
Uu
PC5
GC1
GC1
V-PCRF
Rx
V-PLMN
Rx
MBMS-GW

Possible replacement Figure 4.2.3-2 (Local Break Out model) showing UE-Network Relay
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