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Abstract of the contribution: It is shown that there are several ways to resolve the problem of distributing session start request messages to a subset of MCEs managing an MBSFN area.
Discussion
For the efficient M3 routing, Solutions 2 and 3 propose to include a list of ECGIs in the M3 Setup Request message. With this efficient M3 routing mechanism, however, only a subset of MCEs can receive the Session Start Request message if an MBSFN area is controlled by multiple MCEs. This ruins MBMS transmission and brings negative overall system performance.
However, there are several approaches to resolve this problematic scenario:
1. The MCE may not send a list of ECGIs during the M3 Setup procedure, i.e. the efficient M3 routing is disabled if one MBSFN area is managed by multiple MCEs.
2. The ECGI list sent during the M3 Setup procedure shall identify all cells served by the MCE from which the M3 interface originated, as well as all cells served by all MCEs that share a configured MBSFN area with the originating MCE (already included in Solution 3).
3. The MCE may send, in addition to the ECGI list, a list of the identities of all other MCEs which also support one or more of the MBSFN areas supported by itself during the M3 Setup procedure.

4. If dynamic coordination (see Annex) between MCEs is performed, the OAM may ensure all cells in the MBSFN area receive the same MCCH related information and session attributes.
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 instead of an MBMS service area. The BM-SC, MBMS-GW and MME pass an ECGI list downstream in the Session Start message (instead of an MBMS service area).

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. This allows efficient M3 routing, i.e. the MME becomes capable of sending the Session Start Request message to only the MCEs serving cells in the ECGI list.
In case an MBSFN area is managed by multiple MCEs, it is possible that not all cells in the MBSFN are will broadcast the MBMS bearer. This can lead to extra interference because different MBMS bearers may be broadcast by the cells in the same MBSFN area at the same time, thereby defeating the effectiveness of the MBSFN area.
In order to overcome above described problematic scenario, one of the followings may be applied:

-
The MCE may not send a list of ECGIs during the M3 Setup procedure, i.e. the efficient M3 routing is disabled if one MBSFN area is managed by multiple MCEs.
-
The ECGI list sent during the M3 Setup procedure shall identify all cells served by the MCE from which the M3 interface originated, as well as all cells served by all MCEs that share a configured MBSFN area with the originating MCE.
-
The MCE may send, in addition to the ECGI list, a list of the identities of all other MCEs which also support one or more of the MBSFN areas supported by itself during the M3 Setup procedure.

-
If dynamic coordination between MCEs is performed, the OAM may ensure all cells in the MBSFN area receive the same MCCH related information and session attributes.
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 OSS 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.
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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, 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. In this example the MBMS broadcast area is represented by an ECGI list.

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 1: For option A the routing of downstream Session Start messages is based upon information provisioned by the OSS using procedures not specified by 3GPP.  This approach is similar to the approach of Rel-12 except that the provisioned information identifies either a fixed list of downstream nodes to be used or downstream nodes dependent upon ECGIs in the list (rather than dependent upon SAIs in a list).
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) containing existing release 12 parameters and the list of ECGIs.

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.

NOTE 3:
The Session Start request (from MME to MCE) contains either an SAI list (as per the existing procedure in TS 36.444 [5]) or an ECGI list (if that was received from the MBMS-GW as per the current procedure).

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

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.

-
For option B 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.

-
For option B 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.

-
For option B 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 last change ***

6.3
Solution 3: Route MBMS Session Start using SAI derived from TAI; describe broadcast area with ECGIs

6.3.1
Description

This solution is based on the concept that (e.g. from information sent by the UE across GC1) the GCS AS knows in which cell(s) it needs to broadcast an MBMS bearer, and the TAI(s) of the cell(s).

Tracking Areas are typically large collections of cells. Each of the TAI(s) could be mapped (one to one) onto an MBMS Service Area ID using information pre-configured in the GCS AS. The number of Tracking Areas in a PLMN is generally not a huge number, so this pre-configuration need not be onerous. An alternative simple ‘rule based’ approach may also be possible (e.g. if the PLMN uses TACs limited to the range 0-1023, they could be mapped “by a rule” onto MBMS SAIs 64512 to 65535).

Allocating one SAI per TAI (in the GCS AS) would also limit the size of the “MBMS SAI to downstream node” routeing table in the BM-SCs/MBMS GWs.

The list of SAI-TAI relations is assumed to be static and provided “offline” from the E-UTRAN operator to the GCS AS operator for static configuration in the GCS AS, and is used by the BM-SC to determine down-stream routing in the CN.

At M3 interface setup and re-configuration the MME is passed a list of ECGIs. In the case (case 1) where all configured MBSFN areas on the MCE contain a cluster of cells that is controlled only by that MCE, all ECGIs in the reported list shall identify cells whose MBMS configuration is controlled by that MCE. In the case (case 2) that at least one MBSFN area configured on the MCE contains a cluster of cells that is distributed across multiple MCEs (e.g. distributed MCE topology), the ECGI list shall identify all cells served by the MCE from which the M3 interface originated, as well as all cells served by all MCEs that share a configured MBSFN area with the originating MCE. Or alternatively, one of the followings can be applied:
-
The MCE may not send a list of ECGIs during the M3 Setup procedure, i.e. the efficient M3 routing is disabled if one MBSFN area is managed by multiple MCEs.
-
The MCE may send, in addition to the ECGI list, a list of the identities of all other MCEs which also support one or more of the MBSFN areas supported by itself during the M3 Setup procedure.
-
If dynamic coordination between MCEs is performed, the OAM may ensure all cells in the MBSFN area receive the same MCCH related information and session attributes.
The MME stores this information.

To avoid broadcast of content in areas where the UEs are not concentrated, the MBMS SAI that is linked to the TAI is NOT passed from the MCE to the MME at M3 Setup. This can be achieved by NOT configuring that SAI on the eNB/MCE. Therefore the MBMS SAI used by the GCS AS is NOT broadcast in System Information Block Type 15, and does not impact service continuity and does NOT restrict the Service Area configuration in the E-UTRAN, except that this results in less (by a worst case of 1024 values) MBMS SAI values available to be configured by E-UTRAN.

At MBMS Session Start (or modification), the GCS AS passes a list of ECGIs to the BM-SC to describe the area in which the broadcast should occur, along with the MBMS Service Area that is derived from the TAC that is used for routing purposes. The BM-SC and MBMS-GW pass the ECGI list downstream to the MME in the Session Start message. The Session Start message is routed according to Release 12 principles i.e. using the MBMS Service Area ID. However, configuration in the GCS AS, BM-SC and MBMS-GW is simplified by deriving that MBMS SAI from the TAI.

When the MME receives the MBMS Session Start (or modification) message, it uses the SAI derived from the TAI to determine which MCEs should receive the MBMS Session Start message. However, as the SAI derived from the TAI was not sent in the M3 Setup from the MCE, no match is ever detected from that SAI by the MME, and the MME then matches the list of ECGIs received in the M3 setup against the list of ECGIs received from the MBMS GW to determine which MCEs should receive the MBMS Session Start message. In case 1 this would be a single MCE. In case 2 this would be more than one MCE. 

The MCE (one or more), 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. In the case of distributed MCEs, this decision may be coordinated across all MCEs covering a single MBSFN area in a manner that is not defined by 3GPP.

NOTE:
As an alternative the GCS AS could forward the list of ECGIs and the TAI received from the UE to the BM-SC, and the BM-SC could derive the MBMS Service Area from the TAI, with every other part of the process remaining as stated in this section.

6.3.2
Procedures

6.3.2.1
MBMS bearer initiation in a list of ECGIs

The following flow describes the procedure for requesting an MBMS bearer using a list of ECGIs, while routing the request based on an MBMS SAI derived from the TAI.


[image: image2.emf]5. Session Start (SAI 

(derived from TAI), ECGI 

list, other existing 

parameters)

7. Session Start 

(

SAI 

(derived from TAI),

ECGI list, other 

existing parameters

)

9. Session Start (ECGI 

list, other existing 

parameters)

6. Session Start 

response (existing 

parameters)

12. RAN 

Resource setup

10. Session Start 

response

(existing parameters)

11. Session Start

response

(existing parameters)

13.MBMS Data

14.MBMS Data

8. Determine which MCEs serve 

the ECGI list. Attempt (and fail) to 

link the SAI that was derived from 

TAI to an MCE.

MCE MME

MBMS-GW

BM-SC

GCS AS

1.M3 Setup(SAI list 

EXCLUDING SAI linked 

to TAI, ECGI list)

4

.

Act

i

vate

 

MBMS

 

Bearer 

Req

uest

  

(SAI

 

(der

i

ved

 

from

 

TA

I

),

 

ECGI

 li

st,

 

othe

r

 

ex

i

st

i

ng

 

parame

ters)

2. GC1 cell change report from UE (ECGI, TAI) UE

3. determine need 

for broadcast. 

Map TAI to SAI.


Figure 6.3.2.1-1: MBMS bearer initiation using a list of ECGIs

6.3.2.2
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 a means to describe the broadcast area. 

The MBMS Bearer Modification is routed to all BMSCs and MMEs that received the MBMS Session Start.

Using this procedure, cells can be added to/deleted from an MBMS bearer.

6.3.3
Impacts on existing nodes and functionality

GCS AS:

-
The GCS AS needs to maintain a mapping from TAI to SAI. This is a different SAI than the SAI sent to the UE by the GCS AS.

-
If the GCS AS uses the MBMS services of multiple BM-SCs, the GCS AS must maintain a mapping from TAI/SAI 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
MBMS-GW:

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

-
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 of ECGIs received from each MCE 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.
Editor’s Note: Clarify if the SAI derived from TAI is included in the session start request sent by the MME to the MCE, or otherwise which SAI it is.
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, and identifying all cells of all other MCEs for which it shared one or more MBSFN areas.

UE:

-
None, but consistent service continuity in the UE relies on the SAI allocated for user service being configured consistently in GCS AS, BM-SC and E-UTRAN, and not confused with the SAI mapped to TAI.

6.3.4
Solution Evaluation

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

*** End of the changes ***

Annex: MBMS Session Start procedure in case an MBSFN area is managed by multiple MCEs

During the MBMS Session Start procedure, as the MCE receives the M3: MBMS Session Start Request message from the MME, it requests the eNB(s) to notify UEs about an upcoming MBMS Session and to establish an MBMS E-RAB and provides the eNB(s) with MCCH related information as described in 3GPP TS 36.443 if the result of the admission control is positive.

In order to achieve MBFSN transmission, the cells in a single MBSFN area must be configured with the same MCCH related information. If an MBSFN area is served by a single MCE, the synchronized MCCH information configuration is naturally achieved. Otherwise if an MBSFN area is served by multiple MCEs e.g. due to distributed MCE architecture deployment, the coordination between MCEs has to be provided by OAM. Needless to say, all the distributed MCEs responsible for an MBSFN area must produce the same admission control result.
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Figure 1: MBSFN area managed by multiple MCEs
The Annex outlines how multiple cells in an MBSFN area are provided with the same MCCH related information even in case the MBSFN area is controlled by multiple distributed MCEs.

Dynamic coordination
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Figure 2: MBMS Session Start procedure in case multiple MCEs are managing an MBSFN area and the OAM dynamically provides MCCH related information
1.
The MME and the MBMS GW perform MBMS Session Start procedure.
2.
The OAM is notified of the session start by the MME or the MCE. The session attributes are provided to the OAM and based on the attributes the OAM creates MCCH related information
3.
The OAM provides E-UTRAN with MCCH related information.
NOTE:
The OAM may also provide E-UTRAN with session attributes received from the MME. In this case, the MME does not have to send M3: MBMS SESSION START REQUEST message to the MCEs.
4.
The E-UTRAN sets up RAN resources according to the information received from the OAM.
Static coordination
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Figure 3: MBMS Session Start procedure in case multiple MCEs are managing an MBSFN area and the MCCH related information is produced based on the static pre-configured information
1.
MCEs managing a single MBSFN area are configured so that they can produce the same MCCH related information if the same session attributes are provided and if the resource usage statuses are equal.
NOTE:
Pre-configuration in step 1 entails risk of exposing vendor-specific admission control/MCCH related information generation algorithms.
2.
The MME and the MBMS GW perform MBMS Session Start procedure.
3.
The MME sends the MBMS Session Start Request message to the MCEs. Due to the pre-configuration in step 1, the MCEs can produce the same MCCH related information.
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