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1 Introduction

As part of their study on MBMS usage for mission critical communication services [1], SA6 has agreed to let the EPC notify the MC service application server of MBMS bearer events [2] and liaised RAN3, RAN2 and SA2 [3].
We will discuss possible impacts of the mechanism agreed by SA6, and a possible way to enable it in RAN3.
2 Discussion
Mission critical (MC) services are supported over MBMS according to the architecture shown in Figure 1 [6].
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Figure 1 MC service architecture [6].

The MC service media content is transmitted via LTE bearers between the MC service server and the MC service UE. UL bearers are always unicast, but DL bearers can be allocated as unicast bearers, MBMS bearers, or both. The MC service server requests via the MB2 interface the creation of MBMS bearers, and may decide to switch a user from MBMS to unicast bearer based on the information reported over GC1 [6].

In order to better drive the above decisions, the network may provide MBMS bearer event notifications to the MC service server. The different events notified from the BM-SC to the MC server, agreed by SA6 but subject to implementation in EPC and in RAN [3], may include:
· MBMS bearer start result (e.g. when the first cell has successfully allocated MBMS resources), including information if any cells fail to allocate MBMS resources;

· Current status of MBMS bearer;

· MBMS bearer suspension/resume or overload scenarios.

The signaling flow in the EPC, agreed by SA6 [3], is shown for information in Figure 2.
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Figure 2 MBMS bearer event notification in the EPC [3].

In order for the BM-SC to notify the MC service server, it needs the corresponding information from the MME. The MME may get the corresponding information from e.g. signaling from the MCE. We notice, however, that currently not all of the events listed in the SA6 text are available at the MME.
Observation 1: Currently, not all of the events listed in the SA6 text are available at the MME.

We will now look in more detail at some of the events listed by SA6.

2.1 MBMS Session Start/Stop

When starting an MBMS session (both MBSFN or SC-PTM), the MME receives the MBMS SESSION START RESPONSE (or FAILURE) message from the MCE [9]. It is according to implementation whether the MCE waits for one or more MBMS SESSION START RESPONSE (or FAILURE) messages from the eNBs before signaling the MME. Only for SC-PTM, the MCE confirms the MBMS session start request to the MME after having received at least one confirmation from the eNB(s).
Arguably, the MME can have the correct status of the MBMS session (started or failed) only if the MCE waits for the corresponding message(s) from the eNB(s) before replying to the MME, but this would delay the start of the MBMS session.

MBMS is used for other services than MC communication. In such other scenarios, a fast start of the session needs to be prioritized over completeness of state information at the EPC; hence, leaving this choice to implementation, according to current Stage 2 text, is correct.
Observation 2: It is up to implementation, and rightly so, whether the MCE waits for the corresponding message(s) from the eNB(s) before replying to the MME, and this is the correct choice.

To accommodate SA6 requests, however, it seems beneficial to point to the above trade-off in the Session Start procedure description in Stage 2. This could be achieved with a note in Sec. 15.7.1.1 of [9] such as:
NOTE:
In MBSFN operation, in order to enable bearer event notification in the EPC, the MCE should send the MBMS SESSION START RESPONSE message after it receives at least one confirmation from the eNB(s) (i.e. Step 4).

The SC-PTM case is already covered by the current text: for SC-PTM the MCE confirms to the MME after it receives at least one message from the eNB(s).

Proposal 1: Add a note for MBSFN operation describing that in order to enable bearer event notification in the EMC, the MCE should signal to the MME after it has received at least one message from the eNB; the SC-PTM case is already covered by the current text.

The above proposal is contained in [4].

Proposal 2: Discuss and agree the CR in [4] for Rel-15 and the corresponding LS to SA6 in [5].
Nothing is needed in RAN for MBMS Session Stop or MBMS Session Update. For MBMS Session Stop, once the MME has signaled the MBMS SESSION STOP REQUEST message to the MCE, it expects no reply, so the MME can notify the BM-SC on the basis of this status.

For MBMS Session Update, the order in which session update procedures are handled between M2AP and M3AP is up to implementation, so the same considerations above apply. Given that there is no signaling flow for MBMS Session Update in Stage 2, there is no need for further text.

Proposal 3: Nothing is needed for MBMS Session Stop or Update.
2.2 MBMS Overload, Suspension/Resume

RAN3 worked on MBMS congestion notification in Rel-11 [7]

 REF _Ref480802238 \r \h 
[8]. The MBMS OVERLOAD NOTIFICATION message is sent from the eNB to the MCE with the per-PMCH overload status (“overload” / “normal”); the MCE then takes the decisions on MBMS session suspend / resume according to implementation (e.g. based on QCI, ARP, etc.). This mechanism, completely transparent to the MME, was the result of long discussions in RAN3, RAN2, and RAN. It represents a compromise between full end-to-end notification between the eNB and the GCS AS (shown in Figure 3), which is subject to several problems including e.g. delay / hysteresis between “overload” and “normal” status and corresponding information in the EPC [10], and completely implementation-dependent handling, which was not desirable for operators.
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Figure 3 End-to-end congestion notification would traverse 5 interfaces and 6 network nodes.

Observation 3: The current MBMS overload notification mechanism is a compromise between end-to-end notification (problematic) and completely implementation-dependent handling (undesirable for operators).

The SA6 agreement brings no change with respect to the above situation; in fact, all the issues discussed in Rel-11 seem to still hold true. For this reason, it is hard to see any benefit in modifying the current mechanism, e.g. by adding notification signaling over M3AP. However, we welcome further discussion on the subject in case new insight is brought up.
Proposal 4: The same issues discussed at length in Rel-11 still seem to be true, so it is hard to see benefit in modifying the current MBMS overload notification mechanism (e.g. by adding notification signaling over M3AP); however, we welcome further discussion.
3 Conclusions and Proposals
We have discussed the SA6 agreement and LS on MBMS bearer event notification, and we have proposed a possible way to accommodate it within the current MBMS specification in RAN. Our proposals are summarized below.
Proposal 1: Add a note for MBSFN operation describing that in order to enable bearer event notification in the EMC, the MCE should signal to the MME after it has received at least one message from the eNB; the SC-PTM case is already covered by the current text.

Proposal 2: Discuss and agree the CR in [4] for Rel-15 and the corresponding LS to SA6 in [5].
Proposal 3: Nothing is needed for MBMS Session Stop or Update.
Proposal 4: The same issues discussed at length in Rel-11 still seem to be true, so it is hard to see benefit in modifying the current MBMS overload notification mechanism (e.g. by adding notification signaling over M3AP); however, we welcome further discussion.
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