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1
Introduction

This pCR proposes a simple solution for media delivery in MBMS Receive-Only mode.  The new functionality is achieved by extending the existing Rel-13 signaling, while minimizing the impacts on the UE and RAN. Transitions to / from the MBMS Receive-Only mode and handling of related mobility events are also covered by this solution.  
2 
Text Proposal

6.X
Solution 12-1: Media delivery for MC UEs in MBMS Receive-Only mode 
6.X.1
Description

This subclause discusses a potential solution for the key issue #12 in subclause 5.12.

For MC UEs, MBMS Receive-Only mode is defined as the absence of any DL and UL unicast radio bearers associated with the MC PDN, while the UE is receiving or is capable of receiving media and media control packets on DL MBMS bearers controlled by the MC PDN. While in this operating mode, it is possible that the UE may be idle or connected from the point of view of other PDNs or the RAN. 

To enter this operating mode, the application client in the UE performs first its affiliations and sessions set ups and then receives the MBMS Bearer Announcement message(s) on a DL unicast control channel, same as in Rel-13.  Eventually, the MC application client is signalled to transition to the MBMS Receive-Only mode and then the UE and the RAN will release the unicast radio resources and cease unicast related activities, while starting or continuing in MBMS mode. Both the MC application server and the application client continue to maintain and update their respective internal status of the MC sessions, based on the MBMS transmissions.

Transition to the MBMS Receive-Only mode is initiated by the MC application server, but the MC User can indicate a preference or acceptability for this mode when affiliating to a group. Transition out of the MBMS Receive-Only mode can be initiated by either the MC application server or the MC application server: in this case unicast bidirectional connection is restored between the MC Application Server and the MC Application client, while the internal status of the MC sessions continues to be maintained and updated. 
The rest of this subclause discusses this mechanism and describes the required changes. 
6.X.2
Procedure
The procedure for transitioning to and from MBMS Receive-Only mode is shown in Figure 6.X.2-1.The flow shows the case when the transition out of the MBMS Receive-Only mode is initiated by the Application Server via signaling on an MBMS bearer.
The pre-conditions are:
· The Application Server and the Application Client can communicate via a bidirectional unicast radio link
· The Application Server can use MBMS service to distribute media and media control
The following steps are part of the procedure:
1-4. Current Rel-13 behaviour: After getting affiliated to groups of interest and setting up sessions, the MC User is given MBMS-related information via the MBMS Bearer Announcement Message. Once the UE is in the area of MBMS coverage, the Application Client reports to the Application Server that it can receive MBMS bearers.  
5. The Application Server decides to use the MBMS Receive-Only mode. The way this decision is reached is outside the scope of this procedure. At affiliation time or via profile information, the user could have indicated its preference or acceptability for this mode of operation. 
6. The Application Server sends the Go To MBMS Receive-Only Mode message which contains the addressing filter(s) for subsequent messages sent on MBMS bearers, specific criteria for when the Application Client to initiate a unicast link restoration attempt (e.g. expiration of a timer, failure to receive certain TMGIs) and unicast link restoration information (e.g. APN, routable IP address and UDP port, security credentials). Steps 5 and 6 can occur at any time after the MBMS Bearer Announcement and the transition to receive-only will take effect once the UE is in MBMS coverage and the Application Client can decode the general purpose MBMS signalling subchannel. 
7-8. (outside the scope of this specification) The unicast link between the UE and RAN for this mission critical PDN is terminated; the UE may transition to idle, while continuing to receive MBMS bearers. These steps are outside the scope of this specification. 
9. The UE receives the traffic on the MBMS bearers while in MBMS Receive-Only mode. Media can be received over MBMS bearers at any time after step 3.
10. The Come Back From MBMS Receive-Only Mode message is sent over an MBMS bearer on the general purpose MBMS subchanel. It orders the Application Client to start unicast link restoration either immediately or upon completion of ongoing calls.
11. The Application Client or the Application Server or both can decide to start unicast link restoration. For the Application Server the criteria for this decision are out of scope of this specification. For the Application Client, the criteria can be those given to it via the Go To MBMS Receive-Only Mode message, user action (e.g. user activates the PTT key on the UE), paging by the network, or, as in this case, the reception of the Come Back From MBMS Receive-Only Mode message, shown in step 10.
12-13, (outside the scope of this specification) The unicast link between the UE and RAN is re-established; the UE may transition from idle to connected, while continuing to receive MBMS bearers. 
14. 
Initial state is recovered. The UE continues to receive MBMS traffic, if it is still available. The UE may need to re-send security credentials, if they become stale.














Figure 6.X.2-1: Transitions to and from MBMS Receive-Only Mode
6.X.3
Mobility handling in MBMS Receive-Only mode

When a UE receives the Go To MBMS Receive-Only Mode message, information elements within the message may indicate lists of TMGIs that need to be available on MBMS bearers in any new cell after the UE moves in it.  If at least one of the required TMGI is not available, the Application Client will initiate unicast restoration procedures. Otherwise, the Application Client will continue in the MBMS Receive-only mode until a different unicast restoration criterion is triggered (e.g. timer expiration, user action, reception of a page, or arrival of a Come Back From MBMS Receive-Only Mode message with a matching addressing filter).  The Application Client will use information received via the Map Group To Bearer messages to identify all the TMGIs of interest, monitor them and receive media on them, as appropriate.
6.X.4
Impacts on existing nodes and functionality

The MC Application Server  and the MC Application Client at the UE are impacted, as they need to support the new functionality, particularly the two new messages: Go To MBMS Receive-Only Mode and Come Back From MBMS Receive-Only Mode. Additionally re-authentication support may be necessary from the security functions. The solution does not affect Rel-13 functionality or signaling.
The BM-SC, the MBMS-GW and the MB2 interface are not affected.
The UE and RAN already support reception of MBMS bearers while the UE is in idle mode. In this state, mobility is not handled by the the RAN. The proposed solution does not place requirements on the RAN or on the UE, but expects a capability to disconnect and reconnect the unicast link between them while leaving information at upper layers in place. It is believed that the current layered design and standardized separation between the access stratum and the non-access stratum already provides this functionality. 
The overall impact on the standards is appreciated as low-to-moderate on the MC functions (Application Server, Application Client, security) and non-existent to low on the RAN.
6.X.5
Solution evaluation

This solution covers the basic functionality related to an MBMS Receive-Only: transition to and from this operating mode and handling of the mobility events while in receive-only state. The functionality is defined in a way that enables graceful restoration of previous operating modes and continuity of media reception during transitions.

The solution builds upon existing Rel-13 signaling which is not changed. Only extensions are proposed.

The impact of introducing the capability on the MC application server and the MC application client is low to moderate, while the impact on other subsystems (e.g. RAN, UE) should be non-existent or low.  
Sending a liaison to RAN2, RAN3, SA2 and SA3 is recommended. 
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