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Abstract of the contribution: In this contribution we propose how handle ProSe Per-Packet Priority at the UE-to-NW Relay when relaying MBMS traffic.
Note: It is FFS whether further analysis of the solution which combines both ProSe Per-Packet Priority and QCI values when forwarding MBMS data to remote UEs is warranted 
1. Problem description

The ProSe UE-to-NW relay may deliver the detected eMBMS traffic to remote UEs based on theTMGI provided in the TMGI monitoring request message. However, which ProSe Per Packet Priority value should be applied when relaying MBMS traffic to remote UEs is still ambiguous because the ProSe UE to NW Relay does not have enough information to make that decision, since the neither Per-Packet Priority nor QCI values related to the traffic associated to the TMGI are available at the ProSe UE to NW Relay. 
To address this problem, the following solutions are proposed: 

In order for the ProSe UE to NW Relay to determine the ProSe Per-Packet Priority when relaying MBMS traffic, both the QCI values and Prose Per-Packet Priority associated to the TMGI of the traffic being forwarded are provided to the ProSe UE to NW Relay by the remote UE during the TMGI monitoring request procedure.
The remote UE obtains these values (i.e., QCI values and Prose Per-Packet Priority) from the application server




2. Proposal
/// 1st change ///
7.2.2.2
TMGI advertisement and eMBMS traffic relay

The following procedure illustrated in figure 7.2.2.2.1 here below is used by a ProSe-enabled Public safety UE to request a ProSe UE-to-Network Relay to start monitoring a specific TMGI availability and that the ProSe UE-to-Network Relay broadcasts this TMGI by using Relay Discovery Additional Information sent on the discovery transport, when it is detected on the MCCH of the serving cell. The eMBMS traffic related to this TMGI, if available, is also forwarded to the remote UE's served by the relay over a one-to-many link identified by a specific ProSe Layer-2 Group ID provided by the Relay when the procedure is executed. 
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1. the UE has successfully discovered the relay and the Application has provided USD to the UE so it 

can listen to related broadcast content if available in the cell.

2. TMGI Monitoring Request (TMGI, 

MBMS SAIs, ProSe Per-Packet Priority, 

QCI)

4. TMGI Monitoring Response (Prose Layer-2Group ID_traffic, TMGI_Monitoring_Refresh Timer )

7. The UE receives the broadcast content and may request to release unicast distribution leg

8. the Prose relay stops broadcasting TMGI availability and the UE may request an unicast distribution leg 

9. The UE stops receiving the broadcast content 

6. TMGI announcement (TMGI,Prose Layer-2 Group ID_traffic)

5. TMGI is detected

3. One of the requested 

MBMS SAIs is detected


Figure 7.2.2.2.1: TMGI monitoring request procedure
1)
The UE has successfully discovered the ProSe UE to Network Relay and has obtained (perhaps after a one to one communication sessions with the relay) from a Group communication application the related service description that contains the TMGI, radio frequencies, and MBMS SAIs the UE should use to receive related eMBMS content. The UE obtains the user service description it is interested in either by static configuration or by interaction with the Group Communication Application. This interaction can happen before or after the UE has joined the relay. The Group Communication Application provides Priority and QCI information associated to the TMGI, this information is then used by the UE when executing the TMGI monitoring request procedure.
.
2)
The UE sends to the ProSe UE-to-Network Relay a TMGI Monitoring Request (TMGI, MBMS SAIs, Prose Per-Packet Priority and QCI values) and UE requests the ProSe UE to Network Relay to consider these values when relaying eMBMS content transmission.
NOTE 2: 
The UE sends to the ProSe UE-to-Network Relay a TMGI Monitoring Request message even if it already knows the ProSe Layer-2 Group ID_traffic for the corresponding TMGI.
3) 
The ProSe UE-to-Network Relay retrieves the MBMS SAI list from the broadcast of the cell camped on as specified in 3GPP TS 36.331 [14] and checks whether at least one of the MBMS SAIs obtained at step 2 is included in the MBMS SAI list. The ProSe UE-to-Network Relay assigns a ProSe Per-Packet-Priority value to the eMBMS traffic transmission based on the Prose Per-Packet Priority and QCI valuess which the ProSe UE-to-Network Relay received  at step 2.
NOTE 3: It is assumed that the ProSe UE to NW Relay uses the information provided in the TMGI monitoring request to derive the appropriate ProSe Per Packet Priority value (e.g., when relaying data to multiple UEs).
4)
Upon detection of at least one of the MBMS SAIs, the ProSe UE-to-Network Relay acknowledges receipt of the request in step 2 with a TMGI Monitoring Response( ProSe Layer 2 Group ID_traffic, TMGI_Monitoring_Refresh Timer). The ProSe Layer 2 Group ID_traffic is used to forward to Remote UEs the eMBMS content related to the TMGI value received at step 2. The TMGI_Monitoring_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 TMGI_Monitoring_Refresh Timer expires in the UE and no other UE in executes the refresh procedure for this TMGI, then when the TMGI_Monitoring_Refresh Timer for the TMGI expires in the relay, the relay shall stop monitoring the TMGI and also to forward any related content if it was doing so. It is assumed that bearer level security is not applied to PC5 ProSe one-to-may link for MBMS traffic relay.
5)
The ProSe UE-to-Network Relay detects the TMGI it has been requested to monitor.

NOTE 4: 
The action applicable when the UE is unable to simultaneously receive eMBMS and unicast services (e.g. eMBMS and unicast services use different frequencies) is up to UE implementation.
6)
Upon detection of the TMGI, the ProSe UE-to-Network Relay broadcasts availability of the TMGI and the corresponding ProSe Layer 2 Group ID_traffic by sending a TMGI Announcement(TMGI, ProSe Layer 2 Group ID_traffic) message using an Relay Discovery Additional Information announcement on discovery transport.The ProSe UE-to-Network Relay transmits the eMBMS content on the PC5 ProSe one-to-many link associated to the Prose Layer-2 Group ID_traffic using the assigned ProSe Per-Packet-Priority value assigned in step 3. The TMGI Announcement message transmission is repeated with a configurable (in the ProSe UE to Network Relay) repetition interval which should normally be smaller than the TMGI_Monitoring_Refresh Timer. The value of the TMGI may be used by devices discovering the UE-to-Network Relay as a preference criterion for Relay selection, if they are interested in the TMGI the relay is advertising.
7)
The UE detects the announcement of step 6 and subsequently starts to receive the broadcast content on the PC5 ProSe one-to-many link associated to the Prose Layer-2 Group ID_traffic defined at step 4, and may release unicast distribution leg if any was being used.

NOTE 5: 
The UE belonging to an announced TMGI may receive the relayed eMBMS traffic via ProSe Layer-2 Group ID_traffic even if the UE does not yet complete the TMGI monitoring request/response procedure.
8)
Upon detection of loss of TMGI, the ProSe UE-to-Network Relay stops broadcasting availability of the TMGI. It may also (optionally) send a positive indication of loss of TMGI so as to accelerate loss of TMGI detection in the UE (not shown in the procedure). The UE may request a unicast distribution leg from the GCS AS

9)
The UE stops receiving the broadcast content on the PC5 ProSe one-to-many link associated to the Prose Layer Group-2 ID_traffic defined at step 4.

NOTE 6:
The relative ordering between step 8 and 9 may be dependent on when the eMBMS content becomes unavailable in the cell.
/// 2nd change ///
7.5.1
Solution for ProSe Priority and QoS

7.5.1.1
Functional Description
Editor's note:
General description, assumptions, and principles of the solution.
The Priority of a ProSe communication transmission is selected by the application layer based on criteria that are not in scope of ProSe specifications.

The design of the way the application layer and the ProSe communication lower layers interact should be neutral to the way the UE is accessing the medium i.e. whether scheduled, or autonomous transmission modes are used. 

When requesting any transmission (i.e. either using one-to-one or one-to-many transport), the UE upper layers provide the lower layers a ProSe Per-Packet Priority from a range of possible values. ProSe Per-Packet Priority of the transmission is independent of the destination address.

The access stratum uses this ProSe Per-Packet Priority associated with the protocol data unit as received from upper layers to prioritise in respect with other intra-UE transmissions (i.e. protocol data units associated with different priorities awaiting transmission inside the same UE) and inter-UE transmissions (where possible). Priority queues (both intra-UE and inter-UE (where possible)) are expected to be served in strict priority order i.e. the scheduler in UE or eNB serves all packets associated with ProSe Per-Packet Priority N before serving packets associated with priority N+1 (lower number meaning higher priority).

The way the medium is accessed in scheduled or autonomous transmission modes, while respecting the ProSe Per-Packet Priority selected by applications, is in scope of RAN WGs.

Support of 8 levels for the ProSe Per-Packet Priority should be sufficient to support a wide range of applications.
How the UE-to-Network Relay should decide a ProSe Per-Packet Priority value used for the MBMS contents delivery via PC5 follows the subclause 7.2.2.2.
7.5.1.2
Procedures

Editor's note:
Describes the high-level operation, procedures and information flows for the solution.

7.5.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
UE 

-
Supports an interface allowing the Application layer to indicate, independent of the transmission mode ProSe Per-Packet Priority.

eNB

-
Support appropriate prioritization scheme(s) for both scheduled and autonomous transmission modes as defined by RAN WGs
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1. the UE has successfully discovered the relay and the Application has provided USD to the UE so it can listen to related broadcast content if available in the cell.



_1502763672.vsd
Remote UE


ProSe UE-to-NW Relay


�

Network


Group Communication Application


1. the UE has successfully discovered the relay and the Application has provided USD to the UE so it can listen to related broadcast content if available in the cell.



