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Abstract of the contribution: Solution 2 Option A is modified and solutions are evaluated. According to the evaluation, conclusion is drawn.
1
Discussion
In case of distributed MCE architecture, a single MBSFN area can be served by multiple MCEs. A snippet from TS 36.300:
MBSFN Area: an MBSFN Area consists of a group of cells within an MBSFN Synchronization Area of a network, which are co-ordinated to achieve an MBSFN Transmission. Except for the MBSFN Area Reserved Cells, all cells within an MBSFN Area contribute to the MBSFN Transmission and advertise its availability. The UE may only need to consider a subset of the MBSFN areas that are configured, i.e. when it knows which MBSFN area applies for the service(s) it is interested to receive.
In order to achieve MBSN Transmission, all cells in an MBSFN area shall be ensured to have the same PMCH configuration(s) and subframe configurations(s).

If an MBSFN area is controlled by one MCE, this is naturally achieved, but otherwise OAM intervention is inevitable; OAM must guarantee that all distributed MCEs in an MBSFN area send the same PMCH/subframe configurations to the cells in the MBSFN area.
Observation: OAM guarantees that all distributed MCEs in an MBSFN area send the same PMCH/subframe configurations to the cells in the MBSFN area if an MBSFN area is controlled by multiple MCEs.

With Solution 2 Option A, the MME may miss sending a Session Start Request message to the distributed MCE handling a portion of an MBSFN area if the MCE manages and only manages cells not identified by any of the ECGI list that the MME has received from the MBMS-GW. From the above observation, however, OAM ensures the MBSFN Transmission in the MBSFN Area.
2
Text proposal
*** Start of the changes ***

6.2
Solution 2: ECGI list is passed between GCS AS and MBMS nodes
6.2.1
Description

This solution is based on the concept that the GCS AS knows in which cells it needs to broadcast an MBMS bearer. The GCS AS passes a list of ECGIs to the BM-SC. The BM-SC, MBMS-GW and MME pass an ECGI list downstream in the Session Start message.

At M3 interface setup and re-configuration the MME is passed a list of ECGIs of the cells whose MBMS configuration is controlled by the MCE. This information allows the MME to pass Session Start messages, containing service area specified by an ECGI list, to the appropriate MCEs.

In option B ECGI=>SAI mapping information is also passed over M3.

The MCE, upon receiving a list of ECGIs, determines whether to use MBSFN (or e.g. SC-PTM) and if using MBSFN then the set of MBSFNs necessary to cover the list of ECGIs.

6.2.1.1
Procedures

6.2.1.1.1
MBMS bearer initiation using a list of ECGIs

The following flow describes the procedure for requesting an MBMS bearer using a list of ECGIs.

The flow includes two options for the method of creating downstream routing information in the BM-SC:

-
Option A depends upon OAM provisioning of the information;

-
Option B shows a procedure whereby the mapping of ECGIs to SAIs is passed upstream from the MCE(s) through the MME(s) and the MBMS-GW(s) to create an SAI Context in the BM-SC. The BM-SC then uses this SAI Context information to create an SAI list, from the ECGI list received from the GCS AS, in order to perform downstream routing of Session Start messages.




Figure 6.2.1.1.1-1: MBMS bearer initiation using a list of ECGIs

Option A steps:

1(A).
When the MCE sends configuration information to the MME it includes, in addition to an SAI list, a list of cell identities (ECGIs) identifying the cells whose MBMS resources it controls. 

2(A).
When the GCS AS wishes to activate an MBMS bearer over MB2, the GCS AS sends an Activate MBMS Bearer Request message to the BM-SC, including the TMGI which represents the MBMS bearer to be started, QoS, MBMS broadcast area, and start time. The TMGI is optional. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall carry either an MBMS service area or a list of cell identifiers. In this example the MBMS broadcast area is represented by an ECGI list.
3(A).
The BM-SC maps the ECGI list onto a set of MBMS SAIs and determines the involved MBMS GW and MMEs.
NOTE 1: Mapping information from an ECGI list to MBMS SAIs should be configured in the BM-SC by OAM.
Option B steps:

1(B).
In addition to the MCE passing to the MME a list of SAIs, for each SAI in the list the MCE passes to the MME a list of cell identities (ECGIs) referred to by that SAI.

2(B).
A new message (SA Registration) is sent by the MME over the Sm interface, to all configured MBMS-GW entities, passing the ECGI to SAI mapping information received from the MCE.

3(B).
The MBMS-GW notes the MME from which it received the SA Registration message and forwards the ECGI to SAI mapping information to all configured BM-SC entities together with the MME identity as a "downstream control plane node" in a new message (SA Registration) over the SGmb interface. The BM-SC stores the information in the received SA Registration in an SAI context. The BM-SC also adds the MBMS-GW identity of the sending node to the SAI context in a "list of downstream nodes".

4(B).
As step 2(A).

5(B).
Using the SAI contexts stored in the BM-SC from step 3 the BM-SC can map each ECGI in the list received from the GCS AS to an SAI to generate an SAI list:

-
The BM-SC knows to which MBMS-GW(s), known as the "list of downstream nodes", to route Session Start messages based upon the SAIs in the generated SAI list.

-
The BM-SC knows to which MME(s) the MBMS-GW(s) need to route Session Start messages, known as the "list of control plane nodes", based upon the SAIs in the generated SAI list. The BM-SC provides the "list of control plane nodes" to the MBMS-GW in the Session Start message.

Common steps:

6.
The BM-SC validates the request and sends an Activate MBMS Bearer response to the GCS AS containing existing release 12 parameters.

7.
The BM-SC sends a Session Start message to the MBMS-GW(s) containing existing release 12 parameters and the list of ECGIs.


NOTE 2: For option B the routing of downstream Session Start messages is based upon information generated in step 5(B).

8.
The MBMS-GW validates the request and sends a Session Start response to the BM-SC.

9.
The MBMS-GW sends a Session Start message to the involved MME(s).

10.
For each cell identity in the list received from the MBMS-GW the MME refers to the information received from the MCEs (step 1) to determine which MCE(s) need to be sent a Session Start request. The MME sends a Session Start message to the involved MCE(s) containing existing release 12 parameters and the list of ECGIs.


11.
The MCE sends a Session Start response message to the MME containing existing release 12 parameters

12.
The MME sends a Session Start response message to the MBMS-GW containing existing release 12 parameters.

13.
The MCE configures the necessary RAN resources according to the MBSFN areas selected to broadcast the MBMS bearer.

14.
The GCS AS sends user plane data to the MBMS GW.

15.
 The MBMS-GW distributes the data to the required downstream user plane RAN nodes.

6.2.1.1.2
MBMS bearer modification

The procedure to modify an MBMS bearer will use the existing MBMS Bearer Modification procedure of TS 23.468 [3] and the existing Session Update procedure TS 23.246 [2] with the addition of the ECGI list as an alternative to the SAI list. Using this procedure, cells can be added to/deleted from an MBMS bearer.

6.2.2
Impacts on existing nodes and functionality

6.2.2.1
Option A
In addition to Solution 1,

MCE:
-
provides the list of cell IDs it serves during the M2 Setup procedure;
MME:
-
receives the list of cell IDs from an MCE and uses it, if the ECGI list is received from the MBMS-GW, to select MCEs to which the Session Start Request message is to be sent.
6.2.2.2
Option B
GCS AS:

-
If the GCS AS uses the MBMS services of multiple BM-SCs, the GCS AS must maintain a mapping from ECGI to BM-SC in order to send its requests to the correct MBMS system.

BM-SC:

-
If the GCS AS sends a list of ECGIs in the MBMS bearer request, the BM-SC must send the list of ECGIs to the MBMS-GW and be able to receive a list of ECGIs from the MBMS-GW.

-
The BM-SC must be able to accept downstream Session Start message routing information identified by ECGI or SAI.

MBMS-GW:

-
If the BM-SC sends a list of ECGIs in the Session Start request, the MBMS-GW must also send the list of ECGIs to the MME.

MME:

-
The MME must be able to receive a list of ECGIs from the MCE in configuration information.

-
The MME must be able to receive ECGI=>SAI mapping information and send this to the MBMS-GW in a new message.

-
If the MBMS-GW sends a list of ECGIs in the Session Start request, the MME must be able to map each ECGI to an MCE based upon the lists received from each MCEs in the M3 configuration messages.

-
If the MME receives an ECGI list from the MBMS-GW the MME must send the list of ECGIs to the MCE.

MCE:

-
The MCE must be able to send a list of ECGIs to the MME, in configuration information, identifying the cells whose MBMS resources it controls.

-
The MCE must be able to send ECGI=>SAI mapping information to the MME.

6.2.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.

*** End of the 1st change ***

*** Start of the 2nd change ***

7
Overall Evaluation

All solutions provide viable means to resolve Key Issue 1 – Establishment of MBMS bearers using a list of cell identities or other area information.
A set of network protocol impacts brought by Solution 2 Option A is a superset of those caused by Solution 1, and a set of network protocol impacts brought by Solution 2 Option B is a superset of those caused by Solution 2 Option A.
With a single protocol impact in the M2 interface, i.e. addition of ECGIs in the M2 SETUP REQUEST message, Solution 2 Option A allows efficient routing from the MME to the MCE.
In addition, Solution 2 Option B allows efficient routing from the BM-SC, via MBMS-GW, to the MME. However, taking into account the actual deployment where there is usually only one MME (or a small number of MMEs) corresponding to the MBMS SA in a Session Start Request message, the benefit is marginal.
*** End of the 2nd change ***

*** Start of the last change ***

8
Conclusions


Solution 2 Option A is recommend as the basis for normative work for Key Issue 1 – Establishment of MBMS bearers using a list of cell identities or other area information.
*** End of the changes ***
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