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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The objective of this Technical Report is to study and specify potential modifications to the MBMS/GCSE_LTE architectures and/or procedures as specified in TS 23.246 [2] and TS 23.468 [3] to enable the following improvements and enhancements:

1.
to allow the establishment of MBMS bearers using target area information, as distinct from using an MBMS Service Area;
2.
to MBMS congestion handling;
3.
if seen to be needed, to possible MBMS roaming scenarios;
4.
as required by the MCPTT application work.
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: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[4]
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[5]
3GPP TS 36.444: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M3 Application Protocol (M3AP)".
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

GCSE_LTE
Group Communication System Enablers for LTE
MBMS
Multimedia Broadcast/Multicast Service
MCPTT
Mission Critical Push To Talk over LTE
4
Architectural Assumptions
Editor’s Note: This clause will describe any architectural assumptions for the proposed MBMS enhancements.
5
Key Issues
5.1
Key Issue 1 - Establishment of MBMS bearers using a list of cell identities or other area information
5.1.1
Description

In Release 12, the MB2 interface was specified and allows the GCS AS to request an MBMS bearer based on a MBMS Service Area. The GCSE_LTE architecture in TS 23.468 [3] indicates that the GCS AS may be associated with multiple networks. Thus, in Release 12, the GCS AS needs to be aware of the MBMS Service Area configurations of all networks that provide MBMS services to it. This is a burden and can result in significant operational complexity in maintaining correct MBMS Service Area configurations in all GCS AS using a given network.
This key issue aims to study the implications to the MBMS Delivery architecture (including MB2 interface) introduced by GCSE_LTE as specified in TS 23.468 [3] and corresponding procedures when the GCS AS needs to request MBMS Delivery in a specific area (e.g., a list of cells) for group communication, and allows the GCS AS to request establishment of an MBMS bearer based on a set of cells or other area information.
Within this key issue it has to be studied:

-
which kind of location or area information is available (e.g., cell identities, Geo coordinates, MBSFN list) at the GCS AS for establishing MBMS Delivery for group communication;
-
whether the GCS AS or BM-SC or any other entity in the network will translate between cell identities or other area information and MBMS Service Area Identities (SAI);

-
how the list of cell identities or other area information can be provided to E-UTRAN during MBMS session establishment;
-
whether and how the list of cell identities or other area information can and should be modified (enhanced or reduced) during MBMS session modification;

-
whether and how the MBMS Delivery request can and should be restricted to a given list of cell identities or other areas, if this list is provided to E-UTRAN.
5.1.2
Architectural Requirements
Following is a list of architectural requirements that have to be fulfilled:

-
Enhancements to MBMS session establishment in E-UTRAN due to this key issue shall be able to co-exist with existing procedures.

-
Need for manual configuration in the GCS AS and network should be minimized to allow for reducing overall complexity (e.g., operational complexity).

-
The GCS AS can become aware of cells (e.g., in form of ECGIs) the UEs, involved in a group communication, are camping on. Whether the GCS AS is aware of other area information and this can be used by the MBMS Delivery service needs to be studied.

-
MBMS Delivery for Public Safety applications shall be able to co-exist with MBMS Delivery for non-Public Safety applications over any areas within a network.
6
Solutions
6.1
Solution 1: ECGI list is passed among GCS AS and MBMS nodes
6.1.1
Description


This solution provides answers for Key Issue 1.
For better understanding of this solution, since this term is used also in TS 23.468 [3] but not defined, an MBMS broadcast area is the set of cells that are transmitting the content of the MBMS bearer.

This solution is based on the concept that the GCS AS knows in which cells it needs to broadcast an MBMS bearer. The knowledge of which cells are needed for the MBS bearer is either preconfigured in the GCS AS or is obtained from the UEs that the GCS AS is serving. 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 involved MMEs, 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 optimal set of MBSFNs to be used for the broadcast (e.g. the minimum set of MBSFN areas where each area contains at least one cell of the given cell list).

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

6.1.1.1
Procedures

The following procedures are necessary for this solution.

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 the MBMS broadcast area determined from 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 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 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 [4] (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.
3.
The BM-SC maps the list of cell identifiers (ECGIs) onto a set of MBMS service areas (SAIs) and determines the involved MBMS GW(s). If an error occurs in the mapping by the BM-SC, this procedure is terminated with an error response given to the GCS AS.
4.
The BM-SC sends a Session Start message to the involved MBMS-GW(s) containing existing release 12 parameters and the list of ECGIs from the GCS AS.

5.
The MBMS-GW sends a Session Start response message to the BM-SC containing existing release 12 parameters.

6.
The MBMS-GW sends a Session Start message to the involved MME(s) containing existing release 12 parameters and the list of ECGIs from the GCS AS.
7.
The MME sends a Session Start message to the involved MCE(s) containing existing release 12 parameters and the list of ECGIs from the GCS AS.
8.
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. 

9.
The MCE sends a Session Start response message to the MME containing existing release 12 parameters.

10.
The MME sends a Session Start response message to the MBMS-GW containing existing release 12 parameters.

6.1.1.1.2
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 of TS 23.246 [2] with the addition of the ECGI list sent downward toward the MCE. Using this procedure, cells can be added to/deleted from an MBMS bearer.
6.1.2
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 GCS AS already (in Rel-12) must have some way of mapping cells to SAIs and then must know which BM-SC to send the MB2 messages to, so this is actually a minor impact in the GCS AS to map the ECGI directly to the BM-SC.
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.

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.

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.

MCE:

-
If the MME sends a list of ECGIs in the MBMS bearer request, the MCE must be able to use that list to optimize the allocation of radio resources for the MBMS bearer.
6.1.3
Solution Evaluation


This solution provides answers for Key Issue 1.

-
Key Issue 1 – "Establishment of MBMS bearers using a list of cell identities or other area information" – The BM-SC is enabled to accept a list of ECGIs from the GCS AS and map them into one or more SAIs. This list of ECGIs is propagated to the MCE to enable the MCE to optimize the allocation of radio resources for the MBMS bearer.
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.
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.
7
Overall Evaluation
Editor’s Note: This clause will provide evaluation of different solutions.
8
Conclusions

Editor's Note: This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA2.
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