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Abstract of the contribution: The present contribution attempts to clarify the work split between GCSE_LTE and ProSe for public safety communications.
1
Discussion
The current work on public safety communications is split between the GCSE_LTE and ProSe work items. With respect to several items (and notably work related to Relays) this work split is unclear. The present contribution proposes several work scope clarifications.
Consider the GCSE_LTE architecture from TR 23.768 reproduced here as Figure 1.
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Figure 1: High level architecture view for GCSE_LTE (from 23.768)
As depicted in Figure 1, the GCSE_LTE architecture acknowledges the existence of GC1 i.e. an application-layer reference point between the GCSE application client in the terminal and the GCSE application server in the network.
Figure 1 also acknowledges the existence of a UE-to-UE reference point for “ProSe Communication” (which implies that the top UE is acting as a UE-to-Network Relay) and at the same time shows a GCSE application client running on the other (non-relay) UE.
In reference to the UE-to-network interface, the GC1 interactions between the GCSE application client and the GCSE application server clearly take place at the “upper layers” compared to Uu (which is the “lower layer” reference point between the UE and the network). Given that GCSE appears as an application, whereas ProSe provides a generic (discovery and communication) service to any ProSe-capable application, shouldn’t the UE-UE reference point also be split into a “lower layer” reference point (ProSe) and an “application layer” reference point (GCSE)?

Our suggestion is that the same logic applies for the reference point between the two UEs and therefore the two GCSE application clients need to be connected with a separate reference point.
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Figure 2: Introducing U2 and GC1bis
This proposed split is reflected in Figure 2, introducing two new reference points:
U2:
This is the “lower layer” (ProSe) reference point between a UE and a UE-to-Network Relay providing ProSe connectivity between the two.

GC1bis:
This is the reference point between GCSE application clients residing in the UE and the UE-to-Network Relay. It allows the UE to take part in GCSE group communications via a UE-to-Network Relay.
While U2 is undeniably within the scope of ProSe, the situation with GC1bis is not as clear. During the joint SA1/SA2 meeting in San Diego it was clarified that a ProSe UE-to-Network Relay can be used for relay of both one-to-one and one-to-many communication; however, only the relay of one-to-many communications is within the scope of GCSE_LTE, because only one-to-many communications qualify as “GCSE Group communication”!
In our view this split is very artificial. Any VoIP client today that supports group communications will also support one-to-one communication. It is therefore proposed that GC1bis functionality for one-to-one communication should also be handled as part of the GCSE_LTE work item, despite the fact that one-to-one communication does not qualify as “group communication”.
Proposal 1: Introduce GC1bis and U2 in the GCSE architecture figure in 23.768.

Proposal 2: Agree that U2 is entirely within the scope of ProSe.
Proposal 3: Agree that GC1bis (i.e. application-layer reference point between UE and UE-to-Network Relay) will be studied in GCSE_LTE and will also cover relay of ProSe one-to-one communications (in addition to relay of ProSe one-to-many communications).
The ProSe UE-to-UE Relay case is even less clear. Consider the example architecture depicted in Figure 3.
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Figure 3: Example architecture for ProSe UE-to-UE Relay
It is assumed that U2 (the “lower layer” interface between a UE and a UE-to-UE Relay) remains the same as in the UE-to-Network Relay case, whereas the application layer aspects for group communication (e.g. communication session establishment, modification and release, floor control, etc.) will again be handled via application clients that are interconnected with each other via GC1ter, a new reference point:

GC1ter:
This is the reference point between application clients residing in the UE and the UE-to-UE Relay. It allows the UE to take part in ProSe group communications via a UE-to-UE Relay.

The question that comes to mind looking at Figure 3 is whether GC1ter should be studied under GCSE_LTE or under ProSe. Strictly speaking, GC1ter is clearly completely out of GCSE_LTE scope, however it bears lot of similarity with GC1bis, both wrt to its functionality and wrt its location in the protocol stack.

On the other hand, while GC1ter seems to fit well within the ProSe scope, it is presumably very different from the basic ProSe functionality (discovery and basic ProSe connectivity) that is provided in the “lower layers” of the protocol stack.
Our recommendation is to study GC1ter as part of GCSE_LTE once the work on GC1bis will have been sufficiently progressed. Similar to GC1bis, it is expected that GC1ter will be used for relay of ProSe one-to-one communications (in addition to being used for relay of ProSe one-to-many communications).
Proposal 4: Agree that GC1ter (i.e. application-layer reference point between UE and UE-to-UE Relay) will be studied in GCSE_LTE and will also cover relay of ProSe one-to-one communications (in addition to relay of ProSe one-to-many communications).
Finally, consider the case of direct ProSe one-to-many communication i.e. one-to-many communication that does not rely on UE-to-UE Relay.
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Figure 4: Example architecture for direct ProSe one-to-many communications
As depicted in Figure 4, it is assumed that the application layer aspects for direct ProSe one-to-many communication will again be handled via application clients that are interconnected with each other via GC1quater, a new reference point:

GC1quater: This is the reference point between application clients residing in UEs. It allows the UE to take part in direct ProSe one-to-many communications (i.e. without a relay).

The application client in this case is likely to be very different, because contrary to GC1, GC1bis and GC1ter, where the application client has a single peer (GCSE AS, UE-to-Network Relay and UE-to-UE-Relay, respectively), the application client with GC1quater has multiple peers and the architecture is fully distributed. Given this important architectural difference, it is expected that the application client in the GC1quater case may have significant differences compared to the GCSE application client in the other three cases (e.g. need for distributed floor control).

It is recommended that the functionality of GC1quater be studied as part of ProSe, at least in the initial phase.
Proposal 5: Agree that GC1quater (i.e. application-layer reference point between UEs for direct ProSe one-to-many communication) will initially be studied as part of ProSe.
2
Summary of proposals
It is proposed to:

1. Introduce GC1bis and U2 in the GCSE architecture figure in 23.768;
2. Agree that U2 is entirely within the scope of ProSe;
3. Agree that GC1bis (i.e. application-layer reference point between UE and UE-to-Network Relay) will be studied in GCSE_LTE and will also cover relay of ProSe one-to-one communications (in addition to relay of ProSe one-to-many communications);
4. Agree that GC1ter (i.e. application-layer reference point between UE and UE-to-UE Relay) will be studied in GCSE_LTE and will also cover relay of ProSe one-to-one communications (in addition to relay of ProSe one-to-many communications);

5. Agree that GC1quater (i.e. application-layer reference point between UEs for direct ProSe one-to-many communication) will initially be studied as part of ProSe.
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