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Abstract of the contribution: Discusses the concept of ProSe UE to Network relays.
1. Introduction
In SA2#97 there was some initial discussion on the various concepts for ProSe relays and especially their interaction with GCSE-LTE. It was then agreed to have a dedicated session in SA2#98 to discuss the topic jointly between ProSe and GCSE-LTE. This contribution aims to clarify some of these aspects.
TS 22.278 [1] defines two types of relays: ProSe UE-to-Network Relays and ProSe UE-to-UE relays. This paper we will deal only with ProSe UE-to-Network Relays. 

2. ProSe UE-to-Network Relays- what are they?
The first question that needs to be answered w.r.t. to Prose relays is at which "layer" they operate. 
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Figure 1: ProSe UE-to-Network Relay reference points
The ProSe UE-to-Network Relay needs to relay the traffic in the UL and DL between a UE that connects to the relay and the network. This traffic (from the network side) can be both unicast and broadcast (only in the downlink). The relay can therefore be specific to GCSE-LTE application layer or can be a generic function that can relay any type of traffic that is relevant for public safety communication. 

We will investigate below some options.
a. ProSe UE-to-Network Relays – unicast traffic support
The ProSe UE-to-Network Relay for unicast traffic needs to relay the unicast traffic that is sent/received over/from the PC5 interface to/from the network (i.e. via Uu to eNB and further). In this respect for unicast traffic the UE connecting to the ProSe UE-to-Network Relay can be considered a tethered device and the ProSe UE-to-Network Relay can act as "IP router" to this UE. 
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Figure 2: ProSe UE-to-Network basic "stack" (unicast support)
The ProSe UE-to-Network Relay using IPv6 can perform prefix delegation of the IPv6 prefix it receives from the network or simply route the traffic to the "auto-configured" IPv6 address of the UE if this prefix is globally routable. 

The basic procedures are shown below: 
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Figure 3: ProSe UE-to-Network connection procedure (unicast support)
Step 1~3: The ProSe UE-to-Network Relay attaches to the network and obtains IPv6 prefix from the network. It may optionally in addition establish an additional number of PDN connections based on configuration. During the attach and/or PDN connection establishment procedure the ProSe UE-to-Network Relay can indicate its capability to act as a relay and can be authorised by the network e.g. via a new NAS indicator and/or PCO.
Step 4: The ProSe UE-to-Network Relay "announces" itself as relay and possibly (if needed) indicates PDN connections it has connected to. This would assist the "relay election" e.g. if more than one relays announces in proximity. The discovery procedure as in other cases is optional in this case the UEs can be pre-configured with ProSe identities of relays.
Step 5: The UE connects to ProSe UE-to-Network relay following procedures e.g. as described in TR 23.703 section 6.2.3. During the connection procedure the ProSe UE-to-Network relay may also authorise the UE based on the credentials exchanged. As part of this procedure the ProSe UE-to-Network relay may also allocate IPv6 address using "prefix delegation via DHCPv6" as described in TS 23.401 [2]. This could allow easier identification of UEs connecting to the network via ProSe UE-to-Network Relay e.g. for purposes of charging, policy control etc. If successful the UE gets access to services provided by the PDN connections of the relay. 

From the above analysis we can derive the following observations:

Observation 1: For unicast UL and DL the ProSe UE-to-Network Relay needs to support procedures for "network independent connection establishment" on the PC5 and act a "normal UE" on towards the network.

Observation 2: There is no need for specific "application layer" functionality (GCSE-LTE or otherwise) in the ProSe UE-to-Network Relay in order to relay UL and DL traffic from/to PC5 towards the network.
b.  ProSe UE-to-Network Relays – multicast/broadcast traffic support

As part of TR 23.768 [3] it is already proposed in a number of solutions that eMBMS will be used to serve the downlink traffic for group communication. We therefore consider this as an "assumption" and consider how the DL broadcast can be relayed on the PC5. For this case also we start with the hypothesis (as in observation 2) that we don’t need any application layer functionality in the ProSe UE-to-Network Relay and we investigate further analysing the procedure whether this can still be a valid assumption.
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Figure 4: ProSe UE-to-Network basic "stack" (broadcast on downlink support)
For this case the basic procedures are shown below:
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Figure 5: ProSe UE-to-Network receiving broadcast on downlink
Step 0: The ProSe UE-to-Network Relay is attached to EPS following normal UE procedures. 

Step 1~2: The UE establishes a connection to the ProSe UE-to-Network Relay. This is similar to what is described in the previous sub-section. As part of the connection procedure the ProSe UE-to-Network relay can potentially indicate to the UE whether it supports MBMS and potentially the services indicated by TMGIs supported in the area.
Step 3~5: The UE since it has IP connectivity via the ProSe UE-to-Network Relay it can register with the GCSE AS. To perform this procedure it uses the ProSe UE-to-Network Relay only as IP router, i.e. there is no need for an Application Layer Gateway (ALG) in the ProSe UE-to-Network relay. UE also retrieves the service announcement of eMBMS. This can happen in two ways: either using interactive mechanisms from BMSC in which case it contacts the BM-SC over IP or using an eMBMS service. For the latter case in step 2, the UE can indicate the TMGI of the service announcement in the connection procedure.

Steps: 6~9: When the UE will identify the TMGI corresponding to the eMBMS service from the retrieved service announcement it sends signalling to the ProSe UE-to-Network Relay (indicating the TMGIs of the services it wants to start receiving. In this case the ProSe UE-to-Network Relay will start transmitting/broadcasting this service on the access stratum. 
From the above analysis we can derive the following observations:

Observation 3: In order for the relay to be able to extend support of eMBMS services to UEs connecting to it via PC5 it does not need to be member of the group itself. It also does not need to support any application layer functionality.
Observation 4: The UE can indicate to the ProSe UE-to-Network Relay the eMBMS services it wants to receive using signalling over PC5.
Observation 5: Given communication in UL for GCSE is always using unicast some form of unicast transport needs to always be provided to the UE from the ProSe UE-to-Network Relay on the PC5 interface.
3. Proposal

It is proposed SA2 to discuss and agree on the aforementioned observations regarding ProSe UE-to-Network Relays:
Observation 1: For unicast UL and DL the ProSe UE-to-Network Relay needs to support procedures for "network independent connection establishment" on the PC5 and act a "normal UE" on towards the network.

Observation 2: There is no need for specific "application layer" functionality (GCSE-LTE or otherwise) in the ProSe UE-to-Network Relay in order to relay UL and DL traffic from/to PC5 towards the network.
Observation 3: In order for the relay to be able to extend support of eMBMS services to UEs connecting to it via PC5 it does not need to be member of the group itself. It also does not need to support any application layer functionality.

Observation 4: The UE can indicate to the ProSe UE-to-Network Relay the eMBMS services it wants to receive using signalling over PC5.
Observation 5: Given communication in UL for GCSE is always using unicast some form of unicast transport needs to always be provided to the UE from the ProSe UE-to-Network Relay on the PC5 interface.
It is also proposed to capture the following text in TR 23.703. 

>>>Start Changes<<<<
6.X
ProSe Relays
6.x.1
Solution R1: ProSe UE-to-Network Relay as IP router
6.x.1.1
Functional description

This solution for ProSe UE-to-Network provides the functionality to provide connectivity for both "unicast" and "multicast/broadcast" (MBMS) services to out of network UEs. 
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Figure 6.x.1.1-1: ProSe UE-to-Network Relay reference points
The ProSe UE-to-Network Relay needs to relay the traffic in the UL and DL between a UE that connects to the relay and the network. This traffic (from the network side) can be both unicast and broadcast (only in the downlink). The relay can therefore be specific to GCSE-LTE application layer or can be a generic function that can relay any type of traffic that is relevant for public safety communication. 

a) ProSe UE-to-Network Relays – unicast traffic support


The ProSe UE-to-Network Relay for unicast traffic needs to relay the unicast traffic that is sent/received over/from the PC5 interface to/from the network (i.e. via Uu to eNB and further). In this respect for unicast traffic the UE connecting to the ProSe UE-to-Network Relay can be considered a tethered device and the ProSe UE-to-Network Relay can act as "IP router" to this UE. 
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Figure 6.x.1.1-2: ProSe UE-to-Network basic "stack" (unicast support)

The ProSe UE-to-Network Relay using IPv6 can perform prefix delegation of the IPv6 prefix it receives from the network or simply route the traffic to the "auto-configured" IPv6 address of the UE if this prefix is globally routable.
b) ProSe UE-to-Network Relays – broadcast/multicast traffic support


As part of TR 23.768 [3] it is already proposed in a number of solutions that eMBMS will be used to serve the downlink traffic for group communication. We therefore consider this as an "assumption" and consider how the DL broadcast can be relayed on the PC5. For this case also we do not need any application layer functionality in the ProSe UE-to-Network Relay and we investigate further the procedures.
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Figure 6.x.1.1-3: ProSe UE-to-Network basic "stack" (broadcast on downlink support)
6.X.1.2
Procedures

6.x.1.2.1
Unicast traffic support
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Figure 6.x.1.2.1-1: ProSe UE-to-Network connection procedure (unicast support)

Step 1~3: The ProSe UE-to-Network Relay attaches to the network and obtains IPv6 prefix from the network. It may optionally in addition establish an additional number of PDN connections based on configuration. During the attach and/or PDN connection establishment procedure the ProSe UE-to-Network Relay can indicate its capability to act as a relay and can be authorised by the network e.g. via a new NAS indicator and/or PCO.
Editor's Note: Whether IPv4 can also be supported and needs to be considered is FFS.
Step 4: The ProSe UE-to-Network Relay "announces" itself as relay that has network reachability and possibly (if needed) indicates PDN connections it has connected to. This would assist the "relay election" e.g. if more than one relays announces in proximity. The discovery procedure as in other cases is optional in this case the UEs can be pre-configured with ProSe identities of relays.

Step 5: The UE connects to ProSe UE-to-Network relay following procedures e.g. as described in section 6.2.3. During the connection procedure the ProSe UE-to-Network relay may also authorise the UE based on the credentials and identities exchanged. As part of this procedure the ProSe UE-to-Network Relay may also allocate IPv6 address using "prefix delegation via DHCPv6" as described in TS 23.401 [11]. This could allow easier identification of UEs connecting to the network via ProSe UE-to-Network Relay e.g. for purposes of charging, policy control etc.
Editor's Note: It is FFS how the ProSe UE-to-Network Relay performs authorisation e.g. to only allow UEs to connect that connecting, belong to specific groups.
6.x.1.2.2
Multicast/Broadcast traffic support
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Figure 6.x.1.2.2-1: ProSe UE-to-Network receiving broadcast on downlink
Step 0: The ProSe UE-to-Network Relay is attached to EPS following normal UE procedures. 

Step 1~2: The UE establishes a connection to the ProSe UE-to-Network Relay. This is similar to what is described in the previous sub-section. As part of the connection procedure the ProSe UE-to-Network Relay can potentially indicate to the UE whether it supports MBMS and potentially the services indicated by TMGIs supported in the area.

Step 3~5: The UE since it has IP connectivity via the ProSe UE-to-Network Relay it can register with the GCSE AS. To perform this procedure it uses the ProSe UE-to-Network Relay only as IP router. The UE also retrieves the service announcement of eMBMS. This can happen in two ways: either using interactive mechanisms from BMSC in which case it contacts the BM-SC over IP or using an eMBMS service. For the latter case in step 2, the UE can indicate the TMGI of the service announcement in the connection procedure. In case the ProSe UE-Network Relay moves out of the MBSFN area it informs the UEs connected to the relay. This can be used to trigger the UEs to receive the content using unicast.
Steps: 6~9: When the UE will identify the TMGI corresponding to the eMBMS service from the retrieved service announcement it sends signalling to the ProSe UE-to-Network Relay indicating the TMGIs of the services it wants to start receiving. In this case the ProSe UE-to-Network Relay will start transmitting/broadcasting this service on the access stratum of the direct link. 
Editor's Note: It is FFS how the ProSe UE-to-Network Relay performs authorisation e.g. to only allow UEs to connect that connecting, belong to specific groups.

6.X.1.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.1.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
>>>End of Changes<<<<
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