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Abstract of the contribution: This contribution adds the capability in rel-12 to relay eMBMS content to PC5 so as to avoid sending multiple times unicast to the relay the same content as it is available on eMBMS and also to avoid the need of an ALG (which has also been described as outside the scope of rel-12 specifications) in the relay to achieve the same goal. 
Introduction

When a UE is provided by a GCSE AS with a TMGI of a group it is using for group communications application, the UE normally attempts to monitor it and, if it finds it, it attempts to listen to the related broadcast information.

However, if a UE is behind a relay, it cannot directly monitor a TMGI, but it has to rely on the relay to do it on its behalf. Alternately it has to get unicast content delivered via the relay. This means that this unicast content is needlessly transmitted in an area where potentially the same content is available via eMBMS. This is made worse if there are multiple UE's behind the same relay requesting the same unicast content. 

If However the UE could request the relay to monitor the TMGI and relay the content on a one-to-many communication link over PC5 using a suitable group identifier, then the UE may not need to receive the unicast content. 

Proposal

This P-CR implements the required changes to 23.303 to deliver this important feature in rel-12.

FIRST proposed change

4.4.4
ProSe UE-to-Network Relay

ProSe UE-to-Network Relay provides the functionality to provide connectivity for IP services to Public Safety UEs that are not "served by E-UTRAN".
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Figure 4.4.4-1: ProSe UE-to-Network Relay
The ProSe UE-to-Network Relay needs to relay the unicast traffic in the UL and DL between a UE that connects to the Relay and the network. The relay is therefore a generic function that can relay any type of traffic that is relevant for public safety communication. The ProSe UE-to-Network Relay may also, upon request by Remote UEs that connects to it, monitor a specific TMGI and relay related eMBMS broadcast traffic to a specific ProSe Group Layer-2 ID. The ProSe UE-to-Network Relay shall also be capable to notify when this TMGI is available in the serving cell.

The 
one-to-one direct communication with ProSe UE-to-Network Relays in this document has the following characteristics: 

-
Communication with ProSe UE-to-Network Relays is connectionless. 
-
ProSe Direct discovery following model A or model B can be used in order to allow the remote UE to select a ProSe UE-to-Network Relay.

-
ProSe Direct discovery can be used in order to allow the remote UE to discover the ProSe UE ID of the ProSe UE-to-Network Relay. 

-
ProSe Direct discovery can be used in order to allow the remote UE to discover L2 link layer address of the ProSe UE-to-Network Relay to be used by the remote UE for IP address allocation signalling and user plane traffic corresponding to a specific PDN connection supported by the ProSe UE-to-Network Relay.

-
ProSe Bearers are bi-directional. IP packets passed to the radio layer on a given radio bearer will be transmitted by the physical layer with the associated L2 destination address. Packets passed up from the radio layer on the same radio bearer will have been received over the air addressed to the same L2 destination.

The ProSe UE-to-Network Relay includes the following functions: 

- Acts as an "announcing" or "discoveree" UE on the PC5 performing direct discovery.

- Acts as a default router to the remote UE forwarding IP packets between the UE-ProSe UE-to-Network Relay point-to-point link and the corresponding PDN connection. 

- Handles Router Solicitation and Router Advertisement messages as defined in RFC 4861[10].

- Acts as DHCPv4 and DHCPv6 Proxy or Server.

Editor's Note: Procedures for ProSe UE-to-Network Relay using DHCPv4 or DHCPv6 proxy are FFS.
- Acts as a NAT if IPv4 is used replacing the locally assigned IPv4 address of the remote UE with its own.

- Maps the L2 link ID used by the remote UE as Destination Layer-2 ID to the corresponding PDN connection supported by the UE-to-Network Relay UE.
- Relays eMBMS traffic associated to a specific TMGI, as requested by at least one UE, over a one-to-many PC5 link

- Notifies UEs when a specific TMGI, as requested by at least one UE, is available 
NOTE: The aspects of the point-to-point link are defined in RAN specifications.

SECOND proposed change

5.4.4
Direct communication via ProSe UE-to-Network Relay

5.4.4.1
IPv6 Stateless Address auto-configuration
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Figure 5.4.4.1-1: Direct communication via ProSe UE-to-Network Relay (IPv6 prefix allocation)
1. 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. 

2. The ProSe UE-to-Network Relay following model A or model B discovery can provide information assisting the remote UE to perform "relay selection" e.g. if more than one relays announces in proximity. The ProSe UE-to-Network Relay also indicates whether it supports the ability to receive signalling from the remote UE.

Editor's Note:  It is FFS whether there is a need for control plane signalling between the remote UE and ProSe UE-to-Network Relay in order to establish a security association between the remote UE and the ProSe UE-to-Network Relay.
3. The remote UE uses the received relay selection information to select the UE-to-Network Relay and the PDN connection it wants to connect. 
4. If the PDN type associated with the PDN connection is IPv4v6 or IPv6 and the remote UE is configured to perform IPv6 Stateless Address auto-configuration, the remote UE shall send a Router Solicitation message to the network to the Layer-2 link ID of the Relay corresponding to the PDN connection the remote UE has selected, in order to solicit a Router Advertisement message. The message is sent using as Destination Layer-2 Address the ProSe UE ID of the ProSe UE-to-Network Relay discovered in step 2. 
5.  Upon receiving the Route Solicitation message from the UE the ProSe UE-to-Network Relay shall send an IPv6 Router Advertisement message as specified in IETF RFC 4862 [6] to the UE for PDN connection type IPv4v6 or IPv6 (i.e. the ProSe UE-to-Network Relay acts as an advertising interface as specified in IETF RFC 4861 [10] for the PDN connection type IPv4v6 or IPv6). The Router Advertisement messages shall contain the assigned IPv6 prefix received during the establishment of the PDN connection selected by the remote UE. After the remote UE receives the Router Advertisement message, it constructs a full IPv6 address via IPv6 Stateless Address auto-configuration in accordance with IETF RFC 4862 [6]. However, the remote UE shall not use any identifiers defined in TS 23.003 [12] as the basis for generating the interface identifier. For privacy, the remote UE may change the interface identifier used to generate the full IPv6 address, as defined in TS 23.221 [11] without involving the network. The remote UE shall use the auto-configured IPv6 address while sending packets in this implicitly created PDN connection.
5.4.4.2
IPv4 Address allocation using DHCPv4
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Figure 5.4.4.2-1: Direct communication via ProSe UE-to-Network Relay (using DHCPv4)

1-3. As in clause 5.4.3.1.

4. If the PDN type associated with the PDN connection is IPv4v6 or IPv4 and the remote UE is configured to perform DHCPv4, the remote UE shall send DHCPv4 Discovery message. The message shall be sent using as Destination Layer-2 Address the ProSe UE ID of the ProSe UE-to-Network Relay discovered in step 2. 

5. The ProSe UE-to-Network Relay acting as a DHCPv4 Server sends the DHCPv4 Offer with the assigned remote UE IPv4 address corresponding to the PDN connected selected by the remote UE. 

6. When the remote UE receives the lease offer, it sends a DHCP REQUEST message containing the received IPv4 address.
7. The ProSe UE-to-Network Relay acting as DHCPv4 server sends a DHCPACK packet to the remote UE. This message includes the lease duration and any other configuration information that the client might have requested.

When receiving the DHCPACK message, the remote UE completes TCP/IP configuration process.

NOTE :
The DHCPv4 client may skip DHCPv4 Discovery phase, and send DHCPv4 Request message in broadcast as the first message.

5.4.4.x
TMGI monitoring via a UE-to-Network relay
5.4.4.x.1 TMGI Monitoring Request
The following procedure illustrated in Figure 5.4.4.x.1-1 allows a UE to request a ProSe UE-to-Network relay to start monitoring a specific TMGI availability and that the relay broadcast content and TMGI availability notification over a one-to-many link identified by a specific ProSe Group Layer-2 ID.
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Figure 5.4.4.x.1-1: TMGI monitoring request procedure
1) The UE has successfully obtained access to the relay resources it has obtained from a Group communication application a TMGI the UE should use to receive broadcast content.

2) The UE sends to the ProSe UE-to-Network relay a TMGI Monitoring Request(TMGI) where TMGI is the value obtained at step 1.

3) The ProSe UE-to-Network relay acknowledges receipt of the request in step 2 with a TMGI Monitoring Response (TMGI, Prose Group Layer-2 ID, Refresh Timer). TMGI is the value obtained at step 2. The ProSe Group Layer 2 ID is a suitable Layer 2 address of a ProSe one-to-many link (e.g. preconfigured in the UE for the specific group communication application). The Refresh Timer (configurable in the ProSe UE to network relay) is provided to the UE so that when this timer elapses the UE shall execute the TMGI monitoring request procedure if it still needs to monitor the TMGI. If a UE does not execute the TMGI Monitoring Request procedure when this Refresh Timer expires and the UE is the last UE not to refresh the TMGI Monitoring Request, then the relay shall stop monitoring the TMGI and also to forward related content.
4) The ProSe UE-to-Network Relay detects the TMGI it has been requested to monitor
5) Upon detection of the TMGI, the ProSe UE-to-Network relay broadcasts availability of the TMGI by sending a TMGI Announcement(TMGI) message on the PC5 ProSe one-to-many signalling link associated with the Prose Group Layer-2 ID defined at step 3 (i.e. by sending the signalling on the one to many communication link associated to the Prose Group Layer-2 ID). This is repeated with a configurable (in the ProSe UE to Network Relay) frequency.
6) The UE detects the announcement of step 5 and subsequently starts to receive the broadcast content on the PC5 ProSe one-to-many link associated to the Prose Group Layer-2 ID defined at step 3, and may release unicast distribution leg if any was being used.
7) Upon detection of loss of TMGI, the ProSe UE-to-Network relay stops broadcasting availability of the TMGI on the PC5 ProSe one-to-many signalling link associated with the Prose Group Layer-2 ID defined at step 3.
8) The UE stops receiving the broadcast content on the PC5 ProSe one-to-many signalling link associated to the Prose Group Layer-2 ID defined at step 3, and may request a unicast distribution leg.
5.4.4.x.2 TMGI Monitoring Release
The following procedure illustrated in figure 5.4.4.x.2-1 allows a UE to terminate the monitoring of a specific TMGI by a ProSe UE-to network relay.
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Figure 5.4.4.x.2-1: TMGI monitoring release procedure
1) The UE after a successful TMGI monitoring Request is informed that the TMGI is no longer used by the group application.
2) The UE sends to the ProSe UE-to-Network relay a TMGI Monitoring Relase Request(TMGI) where TMGI is the value no longer used obtained at step 1.
3) The ProSe UE-to-Network relay acknowledges receipt of the request in step 2 with a TMGI Monitoring Release Response (TMGI) where TMGI is the value included in the request in step 2.
4) The ProSe UE-to-Network relay stops monitoring the TMGI if no other UE is requesting monitoring the TMGI, and if so it stops broadcasting the TMGI availability even if the TMGI was still being detected. Any content available on the specific TMGI also is no longer forwarded.
�If we say un-optimized we need to define in this spec what optimized means in stage two terms.
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4. the ProSe relay may stop monitoring the TMGI and broadcasting TMGI availability 
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