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1
Discussion

The UE-to-Network Relay solutions documented in the TR can broadly be categorised as:

1. Solutions relying on Application-Level Gateway (ALG) function in the Relay node (R6, R7, R8);

2. Solutions performing relay functionality below the application layer (R3, R10, R11);

3. A solution based on a variant of Rel-10 Relays (R9).

1.1
ALG Relays

The ALG solutions are very similar with one another, the main difference being that R7 assumes that the ALG is a SIP-based Back-to-Back User Agent (B2BUA), whereas R6 and R8 are not specific about the ALG type.

Characteristic for this solution category is that it fully decouples:

· the radio technology type (LTE vs UMTS) on the two Relay legs (PC5 and Uu). This could maximise the geographical areas in which a relay can be used;

· the delivery type (unicast vs multicast). This allows for efficient resource usage;
· the IP address type (IPv4 vs IPv6). This allows for use of IPv4 on Uu.
The presence of multiple out-of-coverage UEs is visible to the network only at the application layer, whereas at EPS level the network perceives only one entity – the ALG Relay.
The use of resources with ALG Relays is controlled very efficiently:

1) the Relay can ensure that multiple copies of the same content are never transmitted on Uu (by always requesting a single copy from the GCSE AS using application-level signalling);
2) the Relay can decide whether in some cases using multiple unicast copies on PC5 is more efficient than using a broadcast copy and distribute content on PC5 accordingly (this is only theoretical for Rel-12 because 1:1 communication on PC5 is likely to be indistinguishable from 1:many communication from efficiency perspective, but is a potential advantage for future releases).

With this Relay type there is no additional work expected in the RAN groups in Rel-12, because all the “magic” that glues PC5 and Uu together is performed at the application layer. The only required functionality from the RAN is support for ProSe communication (see also discussion on Relay discovery in section 2 of this paper).

Given that GC1 (i.e. the application-level interface between UE and the GCSE AS) is unlikely to be standardised in Rel-12, the same conclusion should apply to the application-level signalling between UE and the UE-to-Network Relay. As a consequence, the Stage 2 work on ALG Relays in SA2 should remain relatively low in Rel-12 – much lower than the current time budget estimation in SP-130506 (4TR + 2TS).
Observation 1: ALG Relay has many technical advantages, requires no additional work in the RAN groups for Rel-12 and minimises the Stage 2 work in SA2 for Rel-12.

1.2
Transparent Relays

The second solution category can be referred to as a “transparent relay” in that the Relay acts as a layer-2 device (bridge) or layer-3 device (router) and takes no part in the application-level signalling between UE and GCSE AS.

Characteristic for this solution category is that out-of-coverage UEs use the Relay as a bridge/router only, which excludes the Relay from all decision-making process related to GCSE service authorisation (e.g. Stage 1 requirements for authorisation of GCSE Group Communication on per-UE and/or per-GCSE Group basis need to be controlled from the GCSE AS alone; if the UE does not talk to the GCSE AS at all, then additional control may need to be performed in the PGW or elsewhere to prevent UEs from unauthorised Relay usage).

Another characteristic for this solution category is that it assumes the same delivery type (unicast or multicast) on both sides of the relay (PC5 and Uu). When the cell to which the Relay is attached does not support eMBMS delivery, the unicast content needs to be copied and delivered as many times as the number of UEs behind the Relay.

Solution R11 (which is the only one of the three “transparent relays” to describe multicast delivery) is actually not fully transparent, because the out-of-coverage UE (after having received eMBMS service announcements directly from the BM-SC “over IP”) needs to use PC5 control signalling to trigger the Relay to start listening to an eMBMS channel over Uu and start re-transmitting it over PC5. This also means that the overall decision-making for switching from unicast to multicast is in the hand of out-of-coverage UEs and assumes that they will all perform the switch simultaneously (otherwise, the same content will be delivered with both eMBMS and multiple unicast copies, which leads to inefficient use of resources).
Observation 2: While the operation of a “transparent relay” is relatively clear for unicast delivery (it acts as a bridge or a router), it is unlikely to remain transparent when it comes to efficient multicast delivery. The “transparent relay” solutions described in the TR do not take part in the decision making and rely on out-of-coverage UEs to control the type of delivery which may lead to inefficient use of resources.
1.3
Rel-10 Relays

Solution R9 is based on a (not agreed) variant of Rel-10 Relays. In this solution the UE acting as a relay needs to support the S1-MME and S1-U interfaces, which implies support for many new protocols (S1-AP, GTP-U, SCTP, etc.) in the UE.

In this solution the out-of-coverage UE is not aware that it is talking to a Relay, in contrast to the previous two solutions. In our view this solution addresses a use case that is different from the Stage 1 Relay requirements and can best be described as extension of coverage with a relay node that essentially is another network node, rather than User Equipment. In contrast, the Stage 1 Relay requirements seem to indicate that any Public Safety UE should be able to serve as a Relay.
While the extension of coverage with a relay node is a valid use case (and R9 may be a good solution for it), it is our opinion that this use case should be taken out of the Public Safety Relay discussions and should be considered separately.
Observation 3: While the extension of coverage with a Rel-10 relay node is a valid use case, this use case (and the related solution R9) should be taken out of the Public Safety Relay discussions.

2
Is it too early to conclude on Relays now?

It was commented on the reflector that it is too early to make a conclusion because it has dependency on the following two features (both of them deprioritised): 1) out-of-network ProSe discovery, and 2) ProSe 1:1 communication.

In our opinion this argument is not valid for the reasons explained next.
2.1
“Out-of-network ProSe discovery”

First of all, it cannot be taken for granted that Relay discovery (by the UE) will be based on ProSe discovery.

If the Relay already operates as a Relay, it will very likely transmit a beacon signal to announce itself and the relay service that it provides (“I am John Doe and I can serve as a UE-to-Network Relay, for these groups and under these conditions”). As clarified in a companion paper for this meeting (S2-133465), this type of rich information can be advertised using broadcast or groupcast ProSe Communication frames. Actually, the same type of transport vehicle that is used for Targeted Discovery requests can also be used to carry the beacon signal.
Alternatively, a potential Relay (i.e. a UE that is within network coverage and has a Relay capability, but has not yet started operation) can be solicited by out-of-coverage UEs using Targeted Discovery like the one described in D3 (clause 6.3). Targeted Discovery is an “upper layer” discovery concept that relies only on the ProSe communication capability and requires no distinct ProSe discovery capability at the RAN level.

Observation 4: Relay discovery does not depend on “out-of-coverage ProSe discovery” as a distinct RAN capability.

2.2
“1:1 communication”

As described in the RAN chairman’s report (SP-130470), on the subject of ProSe communication RAN has decided the following:

RAN is studying a single mechanism that would support broadcast-, group- and 1:1 communication, implemented by a broadcast mechanism at the physical layer.

In our reading this means only that RAN groups will not do any work specific to 1:1 communication (e.g. they will not work on connection-oriented bearer establishment with dedicated bearer PDCP/RLC protocols stacks or any optimisations specific to 1:1 communication).

Nevertheless, basic 1:1 communication in Rel-12 should be supported by the same PHY-layer broadcast mechanism that will be used for 1:many communication.

An example of a “lower layer” mechanism that supports both 1:1 and 1:many communication is the one described in solution C1 (ProSe Group Owner; refer to 6.2.1.1.2) which uses the same type of link-layer frame units for all communication types and the only difference between 1:1 and 1:many communication is reflected in the type of address (unicast vs group) that is used in the Destination Layer-2 ID field in the frame header.
Observation 5: Basic ProSe 1:1 communication will be supported with the same PHY-layer broadcast mechanism used for ProSe 1:many communication.

3
Proposal
With regard to the previous discussion, the numerous advantages of the ALG relay, as well as the fact that it requires no additional work in the RAN groups, it is proposed that ALG-type of Relay be selected for further specification in Rel-12.

It is proposed to liaise the RAN groups informing them of SA2’s decision and expectation that there is no relay-specific work in the RAN groups for Rel-12.

######################### TEXT PROPOSAL FOR TR 23.703 #########################
8
Conclusions

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

8.x
Key Issue #5: Relay for Public Safety ProSe
8.x.1
Partial conclusions

It has been agreed that in this release UE-to-Network Relay shall be supported using the Application Level Gateway (ALG) approach described in solutions R6, R7 and R8.
In this release there is no work specific to UE-to-Network Relay expected in the RAN groups.
Editor’s Note: It is FFS whether the application level functionality for support of UE-to-Network Relay will be specified in this release.
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