SA WG2 Temporary Document

Page 7

SA WG2 Meeting #107
S2-150585
26 - 30 January 2015, Sorrento, Italy
(revision of S2-150186)
Source:
Alcatel-Lucent
Title:
MBMS Key Issues and Solution
Document for:
Approval
Agenda Item:
7.23
Work Item / Release:
MBMS_Enh / Rel-13
Abstract of the contribution: This contribution provides two Key Issues for MBMS enhancements in Rel-13, and a solution that addresses those issues.
++++++++++++++ FIRST CHANGE ++++++++++++++
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".

[3]
3GPP TS 23.468: "Communication System Enablers for LTE (GCSE_LTE); Stage 2".

[xx]
3GPP TS 26.346: “Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs”.

++++++++++++++ SECOND CHANGE ++++++++++++++

5
Key Issues





5.x
Key Issue X- Obtaining an MBMS bearer with optimal coverage

5.x.1
Description

When an MBMS bearer is created, resources in one or more MBSFNs are allocated, based on the service area information, i.e., list of SAIs, provided to the lower MBMS nodes by the BM-SC. It may be the case that the broadcast region needed for a particular MBMS bearer is contained in a single MBSFN, while the smallest service area containing that MBSFN also contains other MBSFNs. There is no way to indicate from the BM-SC to the lower MBMS nodes the exact requirement for the broadcast area beyond the list of SAIs. This situation can result in a waste of radio resources in unneeded MBSFNs.

5.x.2
Architectural Requirements
A method to allow the lower MBMS nodes, e.g., the MCE, to allocate a minimal set of resources needed to provide the broadcast coverage needed for an MBMS bearer.





5.z
Key Issue Z- Limit on the number of service areas in a PLMN

5.z.1
Description

The service area identifier (SAI) currently has 16 bits. This size has become part of the radio interface, and so a change in the size of the SAI would impact not only the MBMS nodes, but also the existing UEs. However, the number of SAIs available may not be sufficient to support a large PLMN, e.g., a PLMN that covers an entire large country. Given the limited number of SAIs, it may be impossible to assign an SAI to reasonably sized geographic areas to allow MBMS bearer allocation based on service areas alone to avoid wasting radio resources, since an SAI is unique within a PLMN. 

5.z.2
Architectural Requirements
A method to provide the MBMS system, and in particular the MBMS nodes below the BM-SC, with more specific information about the broadcast area actually needed for an MBMS bearer compatible with the existing SAI structure and if possible without an expansion of the number of SAIs available in a PLMN.
++++++++++++++ THIRD CHANGE ++++++++++++++

6
Solutions
6.A
Solution A: ECGI list is passed among GCS AS and MBMS nodes
6.A.1
Description

This solution provides answers for Key Issues X and Z.

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 instead of a service area. The BM-SC maps those ECGIs to a set of SAIs and sends not only the list of SAIs to the MBMS-GW, but also the list of ECGIs. The MBMS-GW sends the list of SAIs and the list of ECGIs (if sent by the BM-SC) to the MME involved by those SAIs, which follows a similar method and sends both SAIs and ECGIs to the MCE(s) involved by those SAIs that it selects to handle the MBMS bearer request. The current routing is unchanged.
The MCE, upon receiving a list of SAIs and a list of ECGIs, determines the set of MBSFNs represented by the list of SAIs. The MCE then does an additional mapping of the list of ECGIs onto the set of MBSFNs. Only MBSFNs that contain at least one of the ECGIs are chosen for resource allocation. The MCE responds back to the MME with the actual list of cells (ECGIs) where broadcast will take place. This list of ECGIs is sent back in normal MBMS signalling from the MME to the MBMS-GW and to the BM-SC. If the BM-SC has not yet responded to the MBMS bearer request (Activate MBMS Bearer Request), the BM-SC can include the actual list of ECGIs allocated for the broadcast on the MBMS bearer response (Activate MBMS Bearer Response). Otherwise, the BM-SC can notify the GCS AS of the actual list of ECGIs using the MBMS notification (MBMS Delivery Status Indication Procedure).

The impact on the MBMS signalling is the addition of a list of ECGIs in the MBMS Session Start procedure (ref. TS 23.246 [2]). Signalling routing decisions for the Session Start procedure are made by the BM-SC, MBMS-GW, and MME based on the list of SAIs as is already done in Release-12 MBMS. 

6.A.1.1
Procedures

The following procedures are necessary for this solution.

6.A.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.
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Figure 6.A.1.1.1-1: MBMS bearer initiation using a list of ECGIs
1.
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, FlowID, QoS, MBMS broadcast area, and start time. The TMGI is optional. The FlowID may be included only if the TMGI is included. If the FlowID is included in the request, the BM-SC associates it to the TMGI in the request, for the MBMS broadcast area. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall carry either a list of MBMS service areas or a list of cell identifiers. If the MBMS broadcast area parameter carries a list of cell identifiers, the BM-SC shall map those cell identifiers into a set of MBMS service areas.
2.
The BM-SC maps the list of cell identifiers (ECGIs) onto a set of service areas (SAIs) and determines the involved MBMS GW(s).

3.
The BM-SC sends a Session Start message to the MBMS-GW(s) containing existing release 12 parameters and the list of ECGIs.

4.
The MBMS-GW sends a Session Start message to the involved MME(s) containing existing release 12 parameters and the list of ECGIs.
5.
The MME sends a Session Start message to the involved MCE(s) containing existing release 12 parameters and the list of ECGIs.
6.
The MCE maps the SAI list to a list of MBSFNs and then removes unused MBSFNs based on the ECGI list. The MCE allocates resources in the selected MBSFNs for the MBMS bearer. The MCE forms a list of all ECGIs in the selected MBSFNs where the MBMS bearer will be broadcast.

7.
The MCE sends a Session Start response message to the MME containing existing release 12 parameters and the list of ECGIs where the MBMS bearer will be broadcast.

8.
The MME sends a Session Start response message to the MBMS-GW containing existing release 12 parameters and the list of ECGIs where the MBMS bearer will be broadcast.

9.
The MBMS-GW sends a Session Start response message to the BM-SC containing existing release 12 parameters and the list of ECGIs where the MBMS bearer will be broadcast.

10.
The BM-SC shall send an Activate MBMS Bearer Response message to the GCS AS, including the TMGI, the FlowID (echoed back if initially included in the request, or allocated by BM-SC), service description, BM-SC IP address and port number for the user-plane, and an expiration time. The service description contains MBMS bearer related configuration information as defined in TS 26.346 [xx] (e.g. infoBindling element containing serviceArea and radiofrequency). The expiration time is included only if the BM-SC has allocated a TMGI as a result of this procedure. If the BM-SC received a list of ECGIs in the Activate MBMS Bearer Request message, it shall include a list of ECGIs in the Activate MBMS Bearer Response message. If the BM-SC chooses to send the Activate MBMS Bearer Response message prior to receiving the Session Start response message in step 9, the BM-SC shall include the list of ECGIs it received on the Activate MBMS Bearer Request message. 
NOTE:
If the BM-SC chooses to send the Activate MBMS Bearer Response message before receiving responses from the MBMS-GW(s), and if those responses indicate a different set of ECGIs are being used to broadcast the MBMS bearer, the procedure in 6.A.1.1.3 can be used to update the GCS AS.
6.A.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 and the existing Session Update  procedure TS 23.246 [2] with the addition of the ECGI list. Using this procedure, cells can be added to/deleted from an MBMS bearer. Since the GCS AS is notified of all cells broadcasting the MBMS bearer as a result of the procedure in 6.A.1.1.1, it may be able to avoid a request to add cells if the GCS AS notes that broadcast is already occurring in the desired cell, even if the cell had not been requested. 

6.A.1.1.3
MBMS bearer notification

There are several reasons that make it important to notify the GCS AS of the actual set of cells that are broadcasting an MBMS bearer, including:

-
To avoid wasted MBMS signalling to request addition of a cell to an MBMS bearer when that cell is already broadcasting the MBMS bearer. For example, a set of UEs receiving the broadcast move into a neighboring cell that the GCS AS had not included in the MBMS bearer request, but which is already broadcasting the MBMS bearer because it is a member of an MBSFN chosen by the MCE.

-
To alert the GCS AS when a set of cells are removed from those broadcasting the MBMS bearer due to congestion, cell failure, etc.
The following flow describes the procedure for the MCE to notify the BM-SC of changes in the set of cells that are broadcasting an MBMS bearer.
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Figure 6.A.1.1.3-1: MBMS bearer notification using a list of ECGIs
1.
The MCE determines that the list of cells broadcasting an MBMS bearer has changed. The MCE forms a list of all ECGIs broadcasting  the MBMS bearer.

2.
The MCE sends a Session Notification message to the MME indicating the TMGI, FlowID, and the list of all ECGIs broadcasting  the MBMS bearer.

3.
The MME sends a Session Notification message to the MBMS-GW indicating the TMGI, FlowID, and the list of all ECGIs broadcasting  the MBMS bearer.

4.
The MBMS-GW sends a Session Notification message to the BM-SC indicating the TMGI, FlowID, and the list of all ECGIs broadcasting  the MBMS bearer.

5.
The BM-SC sends an MBMS Delivery Status Indication message to the GCS AS indicating a change in the MBMS bearer broadcast area, and containing the TMGI, FlowID, and the list of all ECGIs broadcasting  the MBMS bearer.

6.A.2
Impacts on existing nodes and functionality

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.

-
The BM-SC must be able to receive an MBMS Delivery Status Indication message indicating a change in the MBMS bearer broadcast area as represented by a list of ECGIs.

BM-SC:

-
If the GCS AS sends a list of ECGIs in the MBMS bearer request, the BM-SC must maintain a mapping from ECGIs to SAIs. 

-
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 notify the GCS AS of a change in the broadcast area for an MBMS bearer using the MBMS Delivery Status Indication message with a list of ECGIs.

MBMS-GW:

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

-
If the MME sends the current list of ECGIs for the MBMS bearer in a Session Notification message, the MBMS-GW must be able to forward that information to the BM-SC.

MME:

-
If the MBMS-GW sends a list of ECGIs in the MBMS bearer request, the MME must also send the list of ECGIs to the MCE and be able to receive a list of ECGIs from the MCE and send it to the MBMS-GW.

-
If the MCE sends the current list of ECGIs for the MBMS bearer in a Session Notification message, the MME must be able to forward that information to the MBMS-GW.

MCE:

-
If the MME sends a list of ECGIs in the MBMS bearer request, the MCE must also send the list of ECGIs actually allocated for the MBMS bearer to the MME in the MBMS bearer response.

-
If the set of cells broadcasting the MBMS bearer changes, the MCE must be able to send the current list of ECGIs for the MBMS bearer in a Session Notification message to the MME.

6.A.3
Solution Evaluation

This solution provides answers for Key Issues X and Z.


Editor's note:
The Key Issue on “Establishment of MBMS bearers using a list of cell identities or other area information” needs to be added to this list.
-
Key Issue X - “Obtaining an MBMS bearer with optimal coverage” – The smallest number of MBSFNs can be chosen by the MCE for broadcasting the MBMS bearer. Furthermore, the GCS AS can be informed of all of the cell identities broadcasting the MBMS bearer.


-
Key Issue Z- “Limit on the number of service areas in a PLMN” – Since the MCE is enabled to select a broadcast area less than a single service area, the need to increase the number of service areas in a PLMN is reduced and possibly eliminated in many cases.

++++++++++++++ END CHANGES ++++++++++++++
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