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1
Introduction
RAN3#87 technically endorsed two solutions for signaling of suspension notification on M2AP. Solution 1 is based on the introduction of a new M2AP procedure [1], while Solution 2 is based on enhancement of the existing MBMS Scheduling Information procedure [2].  While the two solutions have many points in common, this paper makes an attempt to identify aspects permitting to discriminate between them. The analysis provided in this paper is based on our current understanding, at the RAN#67 tdoc submission deadline the technical evaluation is still going on on the RAN3 reflector.

We also provide more detailed comments in two annexes of this paper. Annex A contains description of new scenarios introduced by solution 2 that in our view will require regression tests of legacy features for commercial MBMS. In annex B we provide our observations to a discussion paper [3] submitted by proponents of solution 2.

2
Discussion
The available solutions were named "Solution 1" and "Solution 2" in [3]. We reuse this naming in the present paper, and the corresponding CRs are the following:
· Solution 1, TS 36.443 CR#0102, "Support for eMBMS congestion management, via New procedure"
· Solution 2, TS 36.443 CR#0101r1, "Support for eMBMS congestion management, via MBMS Scheduling Information procedure"
With reference to the naming of the CRs, we would first like to clarify that both CRs propose to introduce overload notification from the eNB to the MCE via a new procedure named MBMS Overload Notification. The difference between the two CRs resides in the procedural choice for the suspension notification sent from the MCE to all eNBs within the congestion MBSFN area.

With the introduction of  a new procedure, solution 1 aims at introducing new functionality for Public Safety in a modular way, avoiding as much as possible interaction with legacy signaling. By this approach we see the following main advantages in favour of solution 1:
· Avoid regression tests for commercial MBMS functionality (cf. annex A).
· Avoid introduction of additional error handling for the M2AP MBMS Scheduling Information procedure (where no failure message is currently specified)

On the other side, the tighter integration of legacy features and the new suspension information broadcast feature inherent of solution 2 may offer some advantage in the particular scenario where the "MCE changes its mind", i.e. the MCE reverses a suspension decision after having triggered broadcast of the suspension decision, but before the concerned session is removed from the MCCH. However it might be a question whether this scenario should be considered as a nominal scenario, or as an abnormal condition that can be handled by a defence mechanism. For both solutions this scenario will anyway trigger switch to unicast of the concerned UEs (UE and network impact).
3
Conclusion
We have provided a short analysis of pros and cons for solutions 1 and 2, and believe that regression test and error handling aspects should be given weight. We therefore propose to select solution 1.
Proposal: We propose that the CR [1] is approved.
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Annex A

New scenarios introduced by solution 2

Solution 2 creates in our view two new cases in which an eNB may receive the MBMS Scheduling Information (MSI) procedure in Rel-12. We would expect that these scenarios will represent new regression test cases for existing eNB implementations that were developed for commercial MBMS.
Scenario A: An eNB first receives a first MSI message for MCCH Update Time #1. Then it receives a second MSI message for the same MCCH Update Time #1. 

The following behaviour is expected: The eNB will replace the (legacy) MCCH information received in the first message by the information received in the second message. The eNB will also accumulate suspension information from both messages, i.e. start broadcast of suspension decisions for any new MBMS sessions signaled within the MBMS Suspension Notification List IE, and will not e.g. stop broadcast for other sessions not contained in the IE. 

From TS 36.443, upon reception of the MSI message, the eNB applies the following [4]: "The eNB shall store the MBSFN Area Configuration Item IE, apply the MCCH update from the modification period defined in the MCCH Update Time IE, and transmit the MCCH according to the MCCH configuration for the given MBSFN area indicated by the MCE." Based on this, it may need some further analysis whether the "legacy contents" of the MSI message (PMCH configuration, subframe configuration, common subframe allocation period) will be handled on a "replace" basis, i.e. the last information received will override previously received information for the given MCCH Update time for a given MBSFN area. 

The new contents, i.e. the MBMS Suspension Notification List IE, will be governed by the following procedural text [2]: " If the MBMS Suspension Notification List IE is included in this message for an MBSFN area, the eNB shall broadcast the suspension decision over the air interface from the radio frame defined by the SFN IE, until the end of the Modification Period just before the “MCCH Update Time”." 

According to our understanding of Solution 2 the eNB will immediately start broadcast of suspension decisions for any new MBMS sessions signaled within the MBMS Suspension Notification List IE, and will not e.g. stop broadcast for other sessions not contained in the IE. 

Scenario B: An eNB first receives a first MSI message for MCCH Update Time #1. Then, during the same MCCH modification period, it receives a second MSI message for a subsequent MCCH Update Time #2. 

The following behaviour is expected: The eNB will store information from both messages, and apply changes according to the respective MCCH Update Times. Same as Scenario A, the eNB will also accumulate suspension information from both messages, i.e. start broadcast of suspension decisions for any new MBMS sessions signaled within the MBMS Suspension Notification List IE, and will not e.g. stop broadcast for other sessions not contained in the IE.
This scenario happens when the MCE decides to suspend a TMGI, but in order to allow "make before break" the suspension is immediately broadcast but becomes effective (session removed from the MCCH) only at the following MCCH Update time. The procedural text "The eNB shall store the MBSFN Area Configuration Item IE, apply the MCCH update from the modification period ..." also works in this case, and it should be clear from the legacy specification that the information received in the second MSI message is stored in addition to the information received in the first message.

Annex
 B

Comments to [3]
The following is stated in [3]:

[image: image1]
On our side we consider that our preference for solution 1 is motivated by a desire to introduce support for Public Safety features in a modular way, where we reduce the risk for implementation complexity (cost) due to interaction between new features for Public Safety and legacy implementations for commercial MBMS.  
Comment 1: Solution 1 provides support for this Public Safety feature in a modular way, where in our view we reduce the risk for implementation complexity (cost) due to interaction with legacy implementations for commercial MBMS.  

On the other side it is not possible to exactly know the legacy implementations, so we must base our proposals on hints provided in the 3GPP specifications. One such hint is that the legacy M2AP MBMS Scheduling Information procedure supports multiple MBSFN areas. One may therefore expect that legacy implementation will aggregate changes to be done for all relevant MBSFN areas (i.e. those having the same MCCH Update Time), and only send a single message once all changes are known. However in the solution 2bis it is important that the UEs are informed of the suspension decision taken by the network as soon as possible in order to enable "make before break". And the overload status is in both CRs notified in a procedure supporting a single MBSFN area, which makes sense because the reporting eNB will trigger such procedure once overload is detected (however congestion status may be reported for all PMCHs within the MBSFN area). It therefore seems consistent that the procedure used to notify the suspension decision also is triggered for a single MBSFN area, which is the case for solution 1 but not for solution 2.
Comment 2: Solution 1 provides consistency between overload reporting and suspension notification on M2 which both work on a per MBSFN basis, for rapid triggering of the signaling procedures.
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Yes, the added information is the same for both solutions. The main difference is how the time for stopping of the suspension information is defined.
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First of all, solution 1 permits to clearly define the eNB behaviour, as described in the procedural text: "Upon reception of the MBMS SESSION SUSPENSION NOTIFICATION message, the eNB shall use the contained information for broadcast of the suspension decision on the air interface until the session is removed from the MCCH." In solution 1, the order of the reception of the messages is of no importance. 
Comment 3: Solution 1 permits to clearly define the eNB behaviour.
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Solution 2 will require multiple "pending" MBMS Scheduling Information messages when, in addition to session suspension, also other actions would need to be done in the MBSFN area, e.g. resource reallocation between PMCHs or stop/start of other sessions. The problem mainly resides in a single time-stamp (MCCH Update Time) being used for stopping the broadcast of the suspension decision, while this time-stamp also serves for execution of the MCCH updates for other actions. E.g. the MCE may want to:

· trigger broadcast of a suspension decision for TMGI#1
· TMGI#1 shall not be removed from the MCCH before MCCH Update Time 2

· however some other action (e.g. reallocation of resources between PMCHs, or start/stop of other TMGIs) shall be done at MCCH Update Time 1

This is the same as Scenario B described in annex A above. It is expected that the MCE will send twice the MBMS Scheduling Information message, one including actions for MCCH Update Time 1, the other including actions for MCCH Update Time 2. Another (suboptimal) solution is that the MCE delay the broadcast of the suspension decision for session 1, until after the MCCH Update Time 1.
[3] also describes a scenario where a session TMGI#1 is announced to be suspended, but finally the MCE makes other suspension decisions and cancels the suspension of TMGI#1. This scenario corresponds to Scenario A in annex A above. First of all we believe that a suspension decision, once it is broadcast to the UEs, should not be changed: The UEs that received TMGI#1 will all switch to unicast, so the UE should complete the suspension procedure once it is triggered. So we believe this scenario should not determine the selection of the signaling mechanism. For solution 1 it may be desirable to standardize a defence mechanism where the eNBs stop broadcast MAC CEs after e.g. one or two (O&M configured?) MCCH modification periods.









As described in R3-150291 (� REF _Ref411568133 \r \h ��[1]�), the main reason for Solution 1 to avoid “a change compared to the legacy signaling flow”. The “legacy signaling flow” is the MCE send “the MBMS Scheduling Information message at the end of the ongoing MCCH modification period.” However, current spec does not mandate such implementation. It is up to the MCE’s implementation to decide when send the MBMS Scheduling Information message. So the so-called “legacy signaling flow” is just a specific implementation. It is questionable for RAN3 to adopt a solution for a specific implementation.


Observation 1: the main reason for Solution 1 is to address a specific implementation. 





From [3]:


In both solutions, similar information is added in the MBMS Session Suspension Notification message (for Solution 1) and the MBMS Scheduling Information message (Solution 2)

















From [3]:


Scenario 1: MCE successfully initiates the suspension procedure


In Solution 1, the MCE first sends the MBMS Session Suspension Notification message, then sends the MBMS Scheduling Information message at the end of the ongoing MCCH modification period. Upon the reception of MBMS Session Suspension Notification message, the eNB starts sending the MAC CE over the air interface from the subframe as indicated by the MCE. Upon the reception of the MBMS Scheduling Information message, the eNB knows when to stop the MAC CE, i.e. the Modification Period when the MBMS session is removed from MCCH. So ideally, the eNB shall first receive the MBMS Session Suspension Notification message, then the MBMS Scheduling Information message. However, there is no guarantee for such order in some circumstances, for example, at the end of a Modification Period, the MCE may not have time to wait a while to guarantee the order. This might cause strange behaviors in the eNB, i.e. eNB first receives “stop”, then receives “start”. This also causes trouble to have a clear definition for eNB behavior in Stage-3, i.e. how to define when eNB shall start and stop the MAC CE.




















From [3]:


In Solution 2, the MCE will send the MBMS Scheduling Information message including new IE. Upon the reception of the msg, the eNB send the MAC CE over the air interface from the subframe as indicated by the MCE. The eNB continues to send the MAC CE until the MBMS session is removed from the MCCH. With Solution 3 it is easier to have a clear definition for eNB behavior in Stage-3.
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