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Abstract of the contribution: This paper proposes the detailed procedure of ProSe UE-to-Network relay when using eMBMS. 
1. General
It has reached some conclusions about eMBMS broadcast relay in UE-to-Network relay on the last meeting, however still some details of key steps need to be clarified. In this paper it analyses the whole procedure and proposes solutions about the key steps.
2. Discussion
2.1 How to advertise TMGI?
Advertising the availability of TMGI is agreed in last meeting, however, how to advertise it is still an uncertain issue. From SA2 point of view, it proposes to advertise TMGI as data packet using a broadcast way. The data packet is associated with corresponding Source Layer-2 ID and Destination Layer-2 ID, and the Destination Layer-2 ID could be set to a well know address (e.g. FFFF. FFFF.FFFF).The advantage of this way could be as following:

1. The advertising mechanism can reuse the 1:M communication on PC5 which simplifies the relay;

2. When comparing with the advertising using the discovery signal, the data packet is more flexible, without the length restriction, This adapts the scenario the Relay UE is relaying for multiple TMGIs;

3. This advertising TMGI in data packet can be easily enhanced to advertising the Group ID, which will also support the relay for relaying the Group Communication.  
Therefore, to advertising TMGI as data with a well known destination L2 address has minimum influence to UE, and it is easy to implement. So it is suggested to advertising TMGI as a data packet using broadcast way.
Proposal 1: It is proposed to advertise TMGI as a data packet with a well known destination L2 address. 
2.2 How to request a UE-to-Network relay to monitor a certain TMGI by Remote UE?
Another issue to be solved is left in last meeting:

It is FFS whether the messages used by the Remote UE to request a UE-to-Network relay to monitor a certain TMGI are at the access stratum or non access stratum layer.
In the eMBMS, the UE send the request message to monitor a certain TMGI on the NAS level. To be aligned with this mechanism, it’s proposed that the Remote UE requests the TMGI over PC5 on the NAS layer. To identify which relay the Remote UE is sending the request to, the request message shall include the L2 address of the Relay UE. 
Proposal 2: It is proposed that Remote UEs send the request message to UE-to-Network Relay to monitor a certain TMGI at NAS Layer. The request message also includes the L2 address of the Relay UE as the destination address.
2.3  Flow and description 

Considering the scenario of UE-to-Network Relay when eMBMS broadcast supported, the whole procedure could be as following:
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1a.
UE-to-Network Relay announces itself as a relay in order to perform discovery with Remote UE. The announcing information also includes ProSe UE ID_Relay. This step is performed with discovery message defined in Release 12. 
1b.
The UE-to-Network Relay also advertises the TMGI it’s relaying as a data packet with a well know Layer 2 address, if any.
2.
The Remote UE selects a UE-to-Network Relay. How to select the Relay UE is up to UE implementation.

If the Remote UE has already acquired eMBMS service information (i.e. TMGI), step 3and 4 are skipped, Otherwise, step 3 and 4 are executed.
3.
The Remote UE acquires IPv4 or IPv6 address from the UE-to-Network Relay. This procedure refers to TS 23.303 sub clause 5.4.4.2 and 5.4.4.3.

4.
The Remote UE registers itself in Application Server through the UE-to-Network Relay, and acquires service information (i.e. TMGI etc.) of the eMBMS service.

5.
The Remote UE sends TMGI Monitor Request which includes the TMGI and USD of the eMBMS service. The TMGI Monitor Request is to request the UE-to-Network Relay to monitor a certain TMGI of the eMBMS service. The Remote UE could send the TMGI Monitor Request as a data packet using ProSe UE ID_Relay as the destination layer2 ID and the ProSe UE ID of the Remote UE as source layer2 ID.

6.
The UE-to-Network Relay acknowledges the TMGI Monitor Request by sending back a TMGI Monitor Response to the Remote UE. The TMGI Monitor Response includes the ProSe layer2 group ID_traffic, TMGI and TMGI Monitor Refresh timer. The ProSe layer2 group ID_traffic is used to send eMBMS data to the Remote UE. The TMGI is the value from the step 6. The TMGI_Monitoring_Refresh Timer (configurable in the UE-to-Network Relay) is provided to the Remote 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 Remote UE does not execute the TMGI Monitoring Request procedure when this TMGI_Monitoring_Refresh Timer expires in the Remote UE and no other Remote UE executes the refresh procedure for this TMGI, then when the TMGI_Monitoring_Refresh Timer for the TMGI expires in the UE-to-Network Relay, the UE-to-Network Relay shall stop monitoring the TMGI and also to forward any related content if it was doing so.
7.
The UE-to-Network Relay starts to detect the TMGI in order to receive the eMBMS data.

8.
When the UE-to-Network Relay detects the requested TMGI, it advertises the availability of the TMGI. The UE-to-Network Relay advertises the TMGI as data packet with a well know Layer 2 address,.
9.
The UE-to-Network Relay receives the eMBMS data.
10.
The UE-to-Network Relay relays the eMBMS data to the Remote UE by one-to-many communication using the ProSe layer2 group ID_traffic as the destination layer2 ID. The UE-to-Network Relay just transfers the received the IP packet transparently to the Remote UE.

3. Proposal
It is proposed to add the following text in TR 23.713.
* * * * Start of 1st  Change * * * *
7.2.1
Functional Description
7.2.1.2 
eMBMS relay support

The UE-to-Network Relay function will include support for the relay of eMBMS to Remote UEs served by the UE-to-Network Relay. This functionality allows for the relaying of eMBMS traffic related to specific TMGIs as requested by served Remote UEs. As part of this functionality:

· The UE-to-Network Relay shall advertise the availability of specific TMGIs when this has been requested by served Remote UEs. The UE-to-Network Relay advertises the TMGIs as data packet using a shared ProSe Layer 2 ID (e.g. a well know Layer 2 address) to all UEs.
· UEs that request the relay to advertise the availability of a certain TMGI and to relay the related traffic need to keep alive a soft state in the Relay so that the relay can continue to perform TMGI monitoring and the related traffic forwarding. When this soft state is not kept alive for a given TMGI, the UE-to-Network Relay stops advertising availability of the TMGI and stops the relaying of the related eMBMS traffic.
· Remote UEs send the request to the Relay UE the request for a certain TMGI in the non access stratum layer. The request message also includes the L2 address of the Relay UE as the destination address.
· The UE-to-Network Relay shall send the eMBMS traffic over a one to many direct communication link to the Remote UEs, using as a destination Layer 2 address a ProSe Layer 2 Group ID which will have been previously provided by the relay to the Remote UEs. 

· The ProSe UE–to-Network Relay does not terminate eMBMS or higher layer security procedures used to secure the media transmitted over the eMBMS bearers. The UE-to-Network Relay just transparently transfers, over the PC5 one-to-many link, the traffic it receives.
* * * * End of Changes * * * *
* * * * Start of 2nd  Change * * * *
7.2.4 
Topics for further study for ProSe UE-Network Relays

Editor’s note:
Topics for FFS will be collected for this particular functionality. 
The following issues need to be resolved:



-
 It is FFS whether a security association between the UE and the UE-to Network relay is per UE or per ProSe Application Group.

* * * * End of Changes * * * *
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