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Abstract of the contribution: In current discussion assumption is that the UE can notify the GCS AS via GC1 interface about its serving cell (in form of ECGI). This contribution proposes that UE does not only send ECGI but also SAI via GC1. Thus, it provides a solution to address the problem how the GCS AS can be made aware of the ECGI to SAI mapping, avoiding manual configuration of this mapping. GCS AS can then send ECGIs and SAIs to BM-SC. This helps to specify an end to end to solution for Key Issue 1 – “Establishment of MBMS bearers using a list of cell identities or other area information” in TR 23.741”.
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2
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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".
[x]
3GPP TS 23.003: "Technical Specification Group Core Network and Terminals; Numbering, addressing and identification".
[y]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
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].

ECGI
E-UTRAN Cell Global Identity
GCSE_LTE
Group Communication System Enablers for LTE

MBMS
Multimedia Broadcast/Multicast Service
MCPTT
Mission Critical Push To Talk over LTE
SAI
Service Area Identity

SIB
System Information Block
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6
Solutions
6.X
Solution X: Providing ECGI/SAI over GC1
6.X.1
Description

Serving cell identifier and PLMN identity are broadcasted in SystemInformationBlockType 1 (SIB1): see TS 36.331 [y] for more details. Serving cell identity and PLMN identity form the E-UTRAN Cell Global Identifier (ECGI). According to TS 36.331 [y] the SystemInformationBlockType15 (SIB15) contains the MBMS Service Area Identities (SAI) of the current and/or neighbouring carrier frequencies. 
From SIB1 content the UE can create ECGI from serving cell identity and PLMN identity. This solution assumes that SIB15 is also broadcasted by the eNB and read by the UE. Based on this information the UE can create a report containing the ECGI of the serving cell and the list of MBMS SAIs offered by this cell. The list of MBMS SAIs offered by the serving cell is included in the mbms-SAI-IntraFreq field of SIB15; see TS 36.331 [y].
The UE sends the report including ECGI and MBMS SAIs to GCS AS via GC1 interface: see TS 23.468 [3] for details on GC1. Upon receipt of the report, the GCS AS creates a table that maps ECGI to MBMS SAIs. Note that one cell can belong to one or more MBMS service areas and is therefore addressable by one or more MBMS SAIs (according to TS 23.003 [x]). When the GCS AS requests MBMS bearer establishment for group communication over MB2 interface, it includes the list of ECGIs and the list of MBMS SAIs that are serving the UEs of this group (based on its internal mapping table). 
Note:
How the GCS AS actually creates the list of MBMS SAIs is implementation specific. GCS AS can create a union or or an intersection of MBMS SAIs reported by the UEs in a communication group for which the GCS AS intends to request media delivery via broadcast bearers. GCS AS may use a union, if the intersection is an empty set, e.g. when UEs are at a border of MBMS service areas.
The BM-SC provides lists of ECGIs and SAIs in MBMS Session Start Request to MBMS-GW, MBMS-GW to MME and MME to MCE. MCE can use the list of ECGIs to optimize the bearer resources (e.g. limit the actual broadcast area) used to broadcast the group communication content. How this is done is left for specification in RAN groups and/or implementation.
If the UE moves from one cell or MBMS service area to another and recognizes that the cell ID and/or service area has changed (by reading the broadcast information), it has to send a notification to the GCS AS via GC1 interface.
6.X.2
Impacts on existing nodes and functionality
UE:

-
It reads SIB15, creates a report containing ECGI of the serving cell and the list of MBMS SAIs offered by this cell and sends this report via GC1 interface to the GCS AS.
eNB:

-
Has to broadcast SIB15. No changes to the content and structure of SIB15 are required (see TS 36.331 [y]).
GCS AS:

-
Receives SAI and ECGI from the UE via GC1 and creates a table that maps ECGI to SAI(s). When activating MBMS delivery via MB2 the GCS AS includes the list of ECGIs of cells that are serving UEs involved in group communication and the MBMS SAIs corresponding to these ECGIs according to the mapping table. 
BM-SC:

-
Receives SAIs and ECGI list in Activate MBMS Bearer Request from GCS AS over MB2 interface. It provides these data to MBMS-GW.
MBMS-GW, MME:

-
Receives SAIs and ECGI list in MBMS Session Start Request. MBMS-GW provides these data to MME and MME forwards the same to MCE.

MCE:

-
Receives SAIs and ECGI list in MBMS Session Start Request from MME. It uses ECGI list to optimize bearer resources used to broadcast group communication content in the given area.

6.X.3
Solution Evaluation

This solution provides the possibility to create a mapping table in the GCS AS allowing the GCS AS to map from ECGI to SAI(s). Thus, manual configuration of ECGI to SAI(s) mapping in GCS AS or BM-SC is avoided. In addition, the solution allows to provide ECGI list in MBMS Session Start to MCE so that MCE can optimize the resources (e.g. limit the actual broadcast area) needed to broadcast group communication content. 
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