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1.
INTRODUCTION
The draft report for the Rel-13 MBMS Enhancement study item contains the following key issue:
"Establishment of MBMS bearers using a list of cell identities or other area information",

which must be addressed by SA2.

Additionally, RAN2 have asked a question related to the newly approved study item “Support of Single-cell PTM transmission in LTE” (see RP-142205), which studies provisioning of multicast via PDSCH on a per cell basis, instead of providing multicast via PMCH over the whole MBSFN area. RAN2 assumes that SC-PTM reuses the MBMS system architecture and acts as a complementary bearer type of MBMS. RAN2 is targeting GCSE requirements (and MCPTT if available) for the SC-PTM transmission. 
RAN2 have asked the following question in LS R1-150709:

" In order for the SC-PTM transmission to work, RAN2 would like SA2 and RAN3 to provide feedback on  what information could be provided so that the eNB can know which MBMS service(s) to provide in which of its cell(s)."

There is an obvious synergy between the key issue in the SA2 study report for MBMS Enhancements and the request by RAN2 for RAN nodes to be informed of cells in which MBMS services are required.  For any given MBMS bearer establishment request we propose that the choice of radio technology (i.e. MBSFN or SC-PTM) is left to E-UTRAN, irrespective of whether the broadcast area is described using an MBMS Service Area or the new area parameter(s) (e.g. an ECGI list).
The suggestion that the area for MBMS broadcast may be specified by ECGI lists on the MB2-C interface is discussed in this paper.  In particular, how this proposal may affect downstream nodes is investigated and two slightly different proposals are made for the bearer activation procedure.  The alternative proposals have slightly different implications for the M3 interface between MME and MCE. However, the alternatives are primarily distinguished by one alternative requiring new messages over the Sm and SGmb interfaces and extra complexity in the handling of these messages in the MME, MBMS-GW and BM-SC. The text proposal in this paper includes the least complex of these alternative bearer activation procedures. We propose that an LS response is sent to RAN2 describing the implications of the chosen alternative upon the M3 interface.
A similar proposal to SA2#107 (S2-150186) suggested that following bearer activation, with the broadcast area specified by an ECGI list, a reduction in future downstream signalling could be achieved by E-UTRAN passing back a list of the identities of the actual cells broadcasting the MBMS bearer following assignment of the bearer to specific MBSFN broadcast areas.  This paper investigates this suggestion and proposes that it be specified as a procedure that may be optionally supported by E-UTRAN nodes.
Section 2 of this document describes the possible signalling flows comparing them to the current Rel-12 MBMS bearer activation procedure.
Section 3 makes a specific text proposal for the study report.
A companion Tdoc submitted to S2#108 (S2-151086) contains a draft response to the LS from RAN2.
2.
POSSIBLE SIGNALLING FLOWS

The following procedures are considered below:
1. Current (Rel-12 GCSE_LTE) MBMS bearer activation procedure (included for information).
2. Possible Rel-13 MBMS bearer activation procedure using pre-configured ECGI based routing.
3. Possible Rel-13 MBMS bearer activation procedure using intermediate mapping to SAIs by the BM-SC.
4. Possible optional MBMS bearer notification procedure returning actual ECGI list of broadcast area.
2.1
Current MBMS Bearer activation procedure

The overall Session Start procedure is presented in the following figure (based upon figure 8b in TS 23.246 and figure 5.1.2.3.1-1 in TS 23.468):
 
[image: image1.emf]MCE MME

MBMS-GW

BM-SC

GCS AS

2.

 

Act

i

vate

 

M

BMS

 

Bearer

 

Request  

(MBMS

 

SAI

 li

st,

 

other 

ex

i

st

i

ng

 

paramete

rs)

4. Session Start (MBMS 

SAI list, other existing 

parameters)

6. Session Start 

(

MBMS 

SAI list, other existing 

parameters

)

7. Session Start 

(MBMS SAI list, other 

existing parameters)

10. RAN 

Resource setup

8. Session Start 

response

9. Session Start

response

3. Activate MBMS Bearer 

Response 

5. Session Start 

response (existing 

parameters)

1. M3 Setup(SAI list)

11.MBMS Data

12.MBMS Data


Figure 1: Current MBMS bearer activation procedure (GCSE_LTE Rel-12)
Notes on selected steps in the current procedure:

1.
MCE passes to the MME a list of SAIs which it handles.
2. The broadcast area is specified as an MBMS Service Area parameter which comprises an MBMS SAI list (also applies to steps 4, 6 and 7).

3.
Activate MBMS Bearer Response is returned to the GCS AS as soon as the request is validated by the BM-SC.

4.
The BM-SC is pre-configured, using O&M procedures not specified by 3GPP, in order that:

· 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 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 SAI list. The BM-SC provides the "list of control plane nodes" to the MBMS-GW in the Session Start message.

9.
The MME may return a Session Start response to the MBMS-GW as soon as it receives the first Session Start response from an MCE.
2.2
MBMS Bearer activation with pre-configured ECGI based routing
The following figure illustrates a modified Session Start procedure whereby the MME passes an ECGI list directly to the relevant MCEs. Downstream routing of Session Start messages still relies upon pre-configured (but slightly different) information in the BM-SC.
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Figure 2: MBMS Bearer activation with pre-configured ECGI based routing
Notes on differences compared with the existing procedure:

1.
In addition to the MCE passing to the MME a list of SAIs, the MCE passes to the MME a list of cell identities (ECGIs) to which it is connected.
2.
The broadcast area is specified as an ECGI list (also applies to steps 4, 6 and 7).

4.
The BM-SC is pre-configured, using O&M procedures not specified by 3GPP, in order that:

· The BM-SC knows to which MBMS-GW(s), known as the "list of downstream nodes", to route Session Start messages based upon the ECGIs in the ECGI 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 ECGIs in the ECGI list. The BM-SC provides the "list of control plane nodes" to the MBMS-GW in the Session Start message.

7.
For each cell identity in the list received from the MBMS-GW the MME refers to the information received from the MCEs (in step 1) to determine which MCE(s) need to be sent a Session Start request. Note: the Session Start request (from MME to MCE) contains either an SAI list (as per the Rel-12 procedure) or an ECGI list (if that was received from the MBMS-GW as per this procedure).
2.3
MBMS Bearer activation with intermediate mapping to SAI list

The following figure illustrates a modified Session Start 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 downtream routing of Session Start messages.
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Figure 3: Intermediate mapping of ECGIs to SAIs
Notes on differences compared with the existing procedure:

1.
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.
A new message (SA Registration) is sent over the Sm interface passing the ECGI to SAI mapping information received from the MCE.
3.
The MBMS-GW notes the MME from which it received the SA Registration message and forwards the ECGI to SAI mapping information to the BM-SC 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.
The broadcast area is specified as an ECGI list (also applies to steps 6 and 8).

6.
Using the SAI contexts stored in 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.
9.
The MME uses the information received from the MCEs (in step 1) to determine which MCE(s) need to be sent a Session Start request. Note: the Session Start request (from MME to MCE) contains either an SAI list (as per the Rel-12 procedure) or an ECGI list (if that was received from the MBMS-GW as per this example).
2.4
MBMS Bearer notification

If the MBMS establishment request from the EPC uses, say, a cell identity list for the required broadcast area and E-UTRAN chooses to use MBSFN, the MBMS service will probably be broadcast in cells not included in the establishment request.  Signalling optimisation could be achieved (i.e. prevent future redundant establishment requests) if the EPC and application server were made aware of the identities of the cells also broadcasting the service in addition to those requested.
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Figure 4: Broadcast area notification
Note:
Message flow 2b, 3-6 and message flow 2a, 7-10 are independent and could overlap in time.
1.
MBMS Bearer activation is initiated as described in the procedures above.

2.
The MME determines that Session Start requests need to be sent to two MCEs. The MME passes to each MCE a list of cell identities (ECGIs) for cells controlled by the MCE. The MCEs decide which MBSFN areas should broadcast the session and prepare the appropriate RAN resources. It is likely that additional cells (i.e. in addition to those specified in the Session Start request) will be part of the resulting broadcast area determined by the coverage of the selected MBSFN areas.
3.
MCE(2) responds first (i.e. before MCE(1)) with a Session Start response. In addition to the existing parameters this message contains a full list of the cell identities comprising the MBSFN area(s) selected by MCE(2). The MME creates a list of notified broadcasting cell identities in the MBMS bearer context, using the list of ECGIs received from MCE(2).
4.
If the MME is configured to send a Session Start response to the MBMS-GW after receiving the first Session Start response from an MCE, then the MME sends the Session Start response at this stage. In addition to the existing parameters this message contains a full list of the cell identities comprising the MBSFN area(s) selected by MCE(2).
5.
The MBMS-GW sent a Session Start response to the BM-SC after validating the received request.  Therefore, at this stage the MBMS-GW sends a Session Notification message to the BM-SC containing the list of broadcasting cell identities received from the MME in step 4 together with the TMGI and FlowID.
6.
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 as received in step 5.

7.
In this example MCE(1) responds second (i.e. after MCE(2)) with a Session Start response. In addition to the existing parameters this message contains a full list of the cell identities comprising the MBSFN area(s) selected by MCE(1). The MME adds to the list of notified broadcasting cell identities in the MBMS bearer context, using the list of ECGIs received from MCE(2).
8.
In this example, at this stage the MME has already sent a Session Start response to the MBMS-GW.  So on receiving the second (and any subsequent) Session Start responses from MCEs, the MME sends a Session Notification message to the BM-SC. The message contains the accumulated list of broadcasting cell identities from the MBMS bearer context, together with the TMGI and FlowID.
9.
The MBMS-GW sends a Session Notification message to the BM-SC containing the list of broadcasting cell identities received from the MME in step 8 together with the TMGI and FlowID.

10.
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 as received in step 9.

11.
In this example at some later time, MCE(2) determines that the set of cells broadcasting the MBMS bearer has changed.
12.
MCE(2) sends a Session Notification message to the MME containing the new list of broadcasting cell identities, which it controls, together with the TMGI and FlowID. The MME replaces the list of notified broadcasting cell identities previously received from MCE(2) with the new list received and stores the result in the MBMS bearer context, without affecting the lists of cell identities received from other MCEs.

13.
The MME sends a Session Notification message to the BM-SC. The message contains the updated accumulated list of broadcasting cell identities from the MBMS bearer context, together with the TMGI and FlowID.

14.
The MBMS-GW sends a Session Notification message to the BM-SC containing the list of broadcasting cell identities received from the MME in step 13 together with the TMGI and FlowID.

15.
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 as received in step 14.

2.4
Assessment of bearer activation alternatives

The following alternative Rel-13 MBMS bearer activation information flows have been proposed above:
1. MBMS bearer activation procedure using pre-configured ECGI based routing.

2. MBMS bearer activation procedure using intermediate mapping to SAIs by the BM-SC.

Both of these alternatives affect the M3 interface between MME and MCE.  The Setup and eNB Configuration messages sent to the MME would need to be extended in each case to include either:

1. a list of the identities of cells whose MBMS configuration is controlled by the MCE; or
2. for each SAI handled by the MCE a list of cell identities mapped to that SAI.

In the case of alternative 1, the routing of downstream Session Start messages is based upon information pre-configured using O&M procedures not specified by 3GPP.  This approach is similar to the approach of Rel-12 except that the pre-configured information identifies ECGIs rather than SAIs.
In the case of alternative 2, the routing of downstream Session Start messages is based upon information sent upstream from the MCEs through the MME and MBMS-GW to the BM-SC.  The new ECGI to SAI mapping information sent in existing (but extended) M3 interface messages and in new messages on the Sm and SGmb interfaces allows the BM-SC to generate an SAI list from the ECGI list received from the GCS AS.  The BM-SC can refer to the new SAI contexts, created upon receipt of the new SA Registration messages from the MBMS-GW(s), and the generated SAI list to decide upon downstream routing of Session Start messages.  This approach does not require the BM-SC to rely upon pre-configuration using O&M procedures not specified by 3GPP, in order to route downstream Session Start messages. However, it does require the handling of new SA Registration messages on the Sm and SGmb interfaces by the MME, MBMS-GW and BM-SC.
Considering the scenario where the GCS AS specifies the broadcast area using an ECGI list.  Then, in both cases the Session Start message on M3 would need to be extended to include an ECGI list as an alternative to passing an SAI list parameter.

Alternative 2 does not rely upon pre-configuration procedures outside the scope of 3GPP and may be preferred if the ECGI to SAI mapping information may change relatively frequently.  However, it does rely upon new messages and procedures over the Sm and SGmb interfaces.

Alternative 1 does rely upon pre-configuration procedures outside the scope of 3GPP. However, that is currently the case in Rel-12 also. The information to be pre-configured in the BM-SC will now need to identify downstream nodes relevant to each ECGI. Whereas, in Rel-12 the pre-configured information identifies the downstream nodes relevant to each SAI.

Considering the extra complexity involved in alternative 2 this option is rejected. The text proposal below describes alternative 1 (pre-configured ECGI based routing at the BM-SC).
3.
P-CR TEXT PROPOSAL
The following text is proposed to be included in the MBMS Enhancements Study Report (TR 23.741):

<<<<<<<<<<<<<< FIRST CHANGE >>>>>>>>>>>>>>
2
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-
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3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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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 36.444: “Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M3 Application Protocol (M3AP)”.
<<<<<<<<<<<<<< SECOND CHANGE >>>>>>>>>>>>>>
6
Solutions
6.1
Solution 1: ECGI list is passed between GCS AS and MBMS nodes
6.1.1
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.
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.
Optionally, the MCE may respond back to the MME with the actual list of cells (ECGIs) where broadcast will take place. This list of ECGIs may be sent back in normal MBMS signalling from the MME to the MBMS-GW and to the BM-SC. The BM-SC can notify the GCS AS of the actual list of ECGIs using the MBMS Delivery Status Indication Procedure.
The impact on the MBMS Session related signalling is the addition of a list of ECGIs in the MBMS Session Start procedure (TS 23.246 [2]). Signalling routing decisions for the Session Start procedure are made by the BM-SC and MBMS-GW in a similar manner to that already done in Release-12 MBMS based upon O&M procedures not specified by 3GPP, but now based upon the list of ECGIs received from the GCS AS rather than a list of SAIs.
6.1.1.1
Procedures

6.1.1.1.1
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 6.1.1.1.1-1: MBMS bearer initiation using a list of ECGIs
1.
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.
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.
3.
The BM-SC validates the request and sends an Activate MBMS Bearer response to the GCS AS containing existing release 12 parameters.
4.
The BM-SC sends a Session Start message to the MBMS-GW(s) containing existing release 12 parameters and the list of ECGIs.
NOTE: The routing of downstream Session Start messages is based upon information pre-configured using O&M procedures not specified by 3GPP.  This approach is similar to the approach of Rel-12 except that the pre-configured information identifies ECGIs rather than SAIs and the appropriate downstram nodes to be used.
5.
The MBMS-GW validates the request and sends a Session Start response to the BM-SC.
6.
The MBMS-GW sends a Session Start message to the involved MME(s) containing existing release 12 parameters and the list of ECGIs.
7.
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:
The Session Start request (from MME to MCE) contains either an SAI list (as per the existing procedure in TS 36.444 [xx]) or an ECGI list (if that was received from the MBMS-GW as per the current procedure).
6.
The MCE maps the ECGI list to a list of MBSFNs. The MCE allocates resources in the selected MBSFNs for the MBMS bearer.
7.
The MCE sends a Session Start response message to the MME containing existing release 12 parameters. The MCE may form a list of all ECGIs in the selected MBSFNs where the MBMS bearer will actually be broadcast. The MCE may include this list of ECGIs where the MBMS bearer will actually be broadcast in the Session Start response.
NOTE:
If the MCE includes a list of ECGIs in the Session Start response the processing of this parameter by the MME and upstream nodes is explained as part of the MBMS bearer notification procedure in 6.1.1.1.2.
8.
The MME sends a Session Start response message to the MBMS-GW containing existing release 12 parameters and may include a 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 MCE configures the necessary RAN resources according to the MBSFN areas selected to broadcast the MBMS bearer.

11.
The GCS AS sends user plane data to the MBMS GW.

12.
 The MBMS-GW distributes the data to the required downstream user plane RAN nodes.
6.1.1.1.2
MBMS bearer notification procedure (optional)
If the MBMS establishment request from the EPC contains a cell identity list for the required broadcast area and E-UTRAN chooses to use MBSFN, the MBMS service will probably be broadcast in cells not included in the establishment request.  Signalling optimisation could be achieved (i.e. prevent future redundant establishment requests) if the EPC and application server were made aware of the identities of the cells also broadcasting the service in addition to those requested.
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 6.1.1.1.2-1: MBMS bearer notification using a list of ECGIs
Note:
Message flow 2b, 3-6 and message flow 2a, 7-10 are independent and could overlap in time.
1.
MBMS Bearer activation is initiated as described in the procedures above.

2.
The MME determines that Session Start requests need to be sent to two MCEs. The MME passes to each MCE a list of cell identities (ECGIs) for cells controlled by the MCE. The MCEs decide which MBSFN areas should broadcast the session and prepare the appropriate RAN resources. It is likely that additional cells (i.e. in addition to those specified in the Session Start request) will be part of the resulting broadcast area determined by the coverage of the selected MBSFN areas.

3.
MCE(2) responds first (i.e. before MCE(1)) with a Session Start response. In addition to the existing parameters this message contains a full list of the cell identities comprising the MBSFN area(s) selected by MCE(2). The MME creates a list of notified broadcasting cell identities in the MBMS bearer context, using the list of ECGIs received from MCE(2).

4.
If the MME is configured to send a Session Start response to the MBMS-GW after receiving the first Session Start response from an MCE, then the MME sends the Session Start response at this stage. In addition to the existing parameters this message contains a full list of the cell identities comprising the MBSFN area(s) selected by MCE(2).

5.
The MBMS-GW sent a Session Start response to the BM-SC after validating the received request.  Therefore, at this stage the MBMS-GW sends a Session Notification message to the BM-SC containing the list of broadcasting cell identities received from the MME in step 4 together with the TMGI and FlowID.

6.
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 as received in step 5.

7.
In this example MCE(1) responds second (i.e. after MCE(2)) with a Session Start response. In addition to the existing parameters this message contains a full list of the cell identities comprising the MBSFN area(s) selected by MCE(1). The MME adds to the list of notified broadcasting cell identities in the MBMS bearer context, using the list of ECGIs received from MCE(2).

8.
In this example, at this stage the MME has already sent a Session Start response to the MBMS-GW.  So on receiving the second (and any subsequent) Session Start responses from MCEs, the MME sends a Session Notification message to the BM-SC. The message contains the accumulated list of broadcasting cell identities from the MBMS bearer context, together with the TMGI and FlowID.

9.
The MBMS-GW sends a Session Notification message to the BM-SC containing the list of broadcasting cell identities received from the MME in step 8 together with the TMGI and FlowID.

10.
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 as received in step 9.

11.
In this example at some later time, MCE(2) determines that the set of cells broadcasting the MBMS bearer has changed.

12.
MCE(2) sends a Session Notification message to the MME containing the new list of broadcasting cell identities, which it controls, together with the TMGI and FlowID. The MME replaces the list of notified broadcasting cell identities previously received from MCE(2) with the new list received and stores the result in the MBMS bearer context, without affecting the lists of cell identities received from other MCEs.

13.
The MME sends a Session Notification message to the BM-SC. The message contains the updated accumulated list of broadcasting cell identities from the MBMS bearer context, together with the TMGI and FlowID.

14.
The MBMS-GW sends a Session Notification message to the BM-SC containing the list of broadcasting cell identities received from the MME in step 13 together with the TMGI and FlowID.

15.
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 as received in step 14.

6.x.1.1.3
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.
If the GCS AS is notified of all cells broadcasting the MBMS bearer as a result of the upstream information flow described in 6.x.1.1.2, it may be able to avoid sending a request to add cells if the GCS AS recognises that broadcast is already occurring in the desired cell, even if the cell had not been previously requested.
6.x.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 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.
-
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 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:

-
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 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 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 Start response or a Session Notification message, the MME must be able to forward that information to the MBMS-GW.

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..

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

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

6.x.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.
<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>
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