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1
Introduction

This pCR proposes a simple solution for MC Application Client at the UE to be able to pre-notify the MC Application Server of an upcoming potential suspension of a bearer, which is based on 3GPP TS 36.321 [15], 3GPP TS 36.443 [16], and 3GPP TS 23.468 [9]. If accurately notified on time, the MC Application Server could take immediate action to temporarily reduce the amount of data on the TMGI to be suspended until the congestion situation is cleared, thus avoiding the need for actual MBMS bearer suspension by the RAN.
2 
Text Proposal

6.X
Solution 11-1: Handling of MBMS Bearer Suspension 
6.X.1
Description

This subclause discusses a potential solution for the key issue #11 in subclause 5.11.

MBMS bearer suspension (pre-emption) by the RAN, available since Rel-12, is covered in 3GPP TS 36.321 [15] subclause 6.1.3.7a and 3GPP TS 36.443 [16] subclause 8.4.2. It works as follows: congestion status is evaluated at the eNBs and reported to the MCE, which may decide to suspend one or more MBMS bearer(s). In that case, the MCE instructs the eNBs covering the area of distribution of the bearer(s) of the anticipated upcoming suspension and the eNBs immediately provide this information to the UEs via MAC layer signaling on the MBMS bearer(s) to be suspended.  If the suspension occurs, the eNBs will still receive the incoming media packets, but will just discard them without transmitting them to the UEs. When the congestion situation is cleared, the MCE instructs the eNBs to restore (some or all of the) suspended bearer(s) and resume sending the incoming media packets to the UEs. 
At the point in time when the UE is notified of an upcoming MBMS bearer suspension but while the media delivery on that MBMS bearer still goes on ( up to 10 seconds), the UE could immediately notify the GCSE AS, as shown in and 3GPP TS 23.468 [9] subclause 5.4. The MC Application Server may decide to take steps to reduce traffic in order to avoid the suspension, or minimize signaling and/or the loss of media packets during transition to unicast delivery,  if suspension occurs, e.g.: 
· Not send new MapGroupToBearer messages for the TMGI to be suspended;
· Signal the codec of the source UE to immediately reduce its rate;
· Selectively discard some packets;
· Immediately move potentially affected UEs to unicast media delivery, without waiting for them to first detect and report loss of traffic on the MBMS bearer.
The rest of this subclause discusses this mechanism and describes the required additions to the existing Rel-13 notification message on uplink GC1. 
6.X.2
Procedure
Figure 6.X.2-1 shown here is the same as Figure 5.4-1 in  3GPP TS 23.468 [9].
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Figure 6.X.2-1 MBMS bearer suspension and resumption
This solution proposes specification of Step 5 of the flow through addition of an optional information element to the Rel-13 message that the MC Application Client at the UE sends on GC1 to the MC Application server in order to report on the reception of the MBMS bearer (i.e. 3GPP TS 23.279 subclause 10.10.3 step 7, 3GPP TS 24.379 subclause 14.3.3.2 and 3GPP TS 24.380 subclause A.6.2 steps 19-21), as follows:
· An indication that the MBMS bearer is or was but no longer is about to be suspended
No change is needed to signal the actual suspension or resumption of the MBMS bearer, since the MC Application Client at the UE already (Rel-13) has the capability to report on the reception of MBMS packets.
6.X.3
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, namely the addition of the proposed new information element to an existing Rel-13 message. The solution does not affect current Rel-13 functionality or signaling.
The BM-SC, the MBMS-GW and the MB2 interface are not affected.
There is no security impact.
The functionality already exists in  RAN and was prescribed by SA2 since Rel-12, therefore there should be no impact on the RAN. 
The overall impact on the standards is appreciated as very low for the MC functions (Application Server and Application Client) and non-existent for the RAN and other subsystems.
6.X.4
Solution evaluation

This proposal provides a simple solution which builds upon existing functionality introduced by the RAN and SA working groups in Rel-12. 
The solution builds upon existing Rel-13 mission critical application signaling which is not changed. Only a simple extension is proposed for Rel-14.

The standards impact of introducing the capability is limited to the mission critical application and considered to be very low.  

Sending a liaison to RAN2, RAN3 and SA2 is recommended.
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