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Abstract: This contribution proposes a solution for Key issue 1 for Rel-13 using Application-level Zones (ALZ) in lieu of service areas, to request/modify service. An ALZ can be an entire MBSFN area or a single cell, thus it can be used for SC-PTM. The ECGIs are available for all other uses, including being mapped to the ALZs locally (i.e. without interaction with the MBMS system).
*********** FIRST CHANGE ********
6.
Solution B: Use of Aplication-level Zone Identifiers (ALZI) for requesting MBMS service
6.B.1
Description

6.B.1.1
Introduction of Application-level Zones 
This solution introduces Application-level Zones (ALZ) as a way to allow the Application to be able to specify and to know exactly where MBMS bearers are being active. An application-level zone is meaningful to the application, and for Public Safety application (such as MCPTT) it usually corresponds to an incident area or to a jurisdiction. It consists of either:.
· All the non-reserved cells of an MBSFN area, OR

· A single cell (e.g. for SC-PTM)
An ALZ identifier (ALZI) will either be the same as a system-wide identifier for the MBSFN area or will point to a single cell. When the ALZ corresponds to a single cell, the ALZI may contain the ECGI of the cell.

When the ALZ corresponds to a MBSFN Area, the list of cells of the ALZ can be obtained directly from the list of cells of the corresponding MBSFN Area minus the list of “reserved cells” of the MBSFN Area i.e. those cells that are “quiet” when the “normal” cells transmit on the MBSFN resources. 
The ALZI and can be used to request MBMS bearer activation in the target zone. 
The ALZ descriptions will be pre-configured in the GCS AS (see 6.B 1.3 below). See also 6.B.1.5 for a background description of areas in MBMS.
6.B.1.2
Use of ECGIs 

It is considered that the GCS AS can know at any time or find out when interested (e.g. via UE report on GC1 or via notification of handover initiated by the network) the identity of the serving cell for an UE under the control of the  GCS AS. The ECGI could be used as unique cell identifier.
This solution proposes that the GCS AS always provides means of determining locally (i.e. without interactions with the MBMS system) the list of ALZs which include a particular cell. This information can be obtained by GCS AS after it has been configured. It is up to SA6 to decide further if it wants to specify this functionality for the benefit of the Application or leave it to the implementation. 
So in summary, the GCS AS (and the Application) can obtain the ECGI of a cell and use it internally, but when it comes to actually requesting for bear activation, only ALZI will be specified as the “broadcast area” parameter in the Activate MBMS Bearer Request. 
6.B.1.3
(Pre)-configuration of ALZs 

In Rel-12, the list of SAIs and some topological knowledge necessary to combine them meaningfully into service areas needs to be known (i.e. pre-configured) at the GCS AS, in addition to them being pre-configured at least at the MCE, and possibly at the BM-SC, MBMS-GW, and MME. 
For the current solution proposal, only the ALZs associated for MBSFN areas of interest to Public Safety need to be pre-configured at the GCS AS (ALZs pointing to single cell do not need to be pre-configured, they just need to be assigned ALZIs that are identifiable as for “single cell” ALZ).
Once configured, the GCS AS / Application is capable to determine if two ALZs overlap, and thus the operational error of asking for activation of the same TMGI in overlapping MBSFN areas can be intercepted at the Application level and avoided altogether in the MBMS system.

Given their static nature and the need to be RF consistent (which can usually be determined only based on field studies following deployment or on elaborate RF simulations) the MBSFN Areas of a deployed system are unlikely to change too often once configured, so the need to update the GCS AS configuration is rare. 
It is possible though that new cells could be deployed occasionally and made part of a local MBSFN Area. To avoid the need for frequent updates to the GCS AS, the MBSFN Areas and the associated ALZ can be configured with a few “virtual cells” among the real cells. The following example shows the concept: let us assume that an MBSFN area consists of the “normal” cells 1,2,3,...,10 and the additional “reserved cells” 101, 102, 103 and 104, used to isolate the MBSFN Area from neighbouring interference. We define the additional “virtual cells” 201, 202 and 203 and the additional “virtual reserved cell” 301.  So the MBSFN area consists of the set {1,2,...,10, 101, ..104, 201,202, 203, 301}, while the associated ALZ consists of the set {1,2,...,10, 201, 202, 203}. While none of the cells 201, 202 or 203 are deployed, their ECGIs will not be reported to the GCS AS, so they will not be used until actually deployed. So by reserving virtual numbers the need to re-configure the GCS AS with new or modified ALZs is reduced in many cases involving the addition or removal of cells.
6.B.1.4
Procedures 
In Rel-12, two of the eleven messages/commands defined for the MB2-C interface carry a “broadcast area” parameter: Activate MBMS Bearer Request and Modify MBMS Bearer Request.  
In Rel-13, according to this solution Activate MBMS Bearer Request needs to be changed, with the only change being that broadcast area parameter will be an ALZI, rather than some service area. In the case of the Modify MBMS Bearer Request, the broadcast area will also be an ALZI. If it points to an MBSFN Area, the broadcast area cannot be expanded or shrunk (but can only be changed to an ALZ corresponding to a single cell). 
Other than using an ALZI as broadcast area or in lieu of a MBMS Service Area, there are no changes to the messages on the MB2-C, SGmb, Sm and M3 interfaces. M1 and M2 interfaces are not affected.
6.B.1.5
Background Information about types of areas for MBMS system 

Currently (Rel-12 and earlier), MBMS provides several way of defining areas:

· SAIs are basically arbitrary lists of cells that are statically defined at configuration time. There is no requirement that cells that make up a SAI be adjacent to each other or be related to each other in any meaningful way. At best, they can be seen as “fragments” (or building blocks) for other kinds of areas. The number of SAIs in a PLMN may be quite large (but no more than 65K).

· Service areas (SA) are aggregations of SAIs and can be used by the applications to request MBMS service. However, in order to use service areas, the application needs to know (i.e. to be pre-configured with) the list of available SAIs, and more important needs to have topological knowledge such that it can select and combine the SAIs in a meaningful way. After a successful request using SA, the application may NOT know all the cells where the MBMS bearer ends up being activated, as the MBMS system ultimately maps the service area to (one or more) larger MBSFN areas.

· MBSFN Areas are really the true MBMS “units” or “atoms” of allocation of area for MBMS service, in the sense that the MBMS service cannot be provided in less than a full MBSFN area. The MBSFN areas cannot be established arbitrarily based solely on adjacency of the composing cells, but they have to be RF consistent, in the sense that their number, relative position, RF environmental factors (e.g. tall buildings) have to factor in their configuration. All the cells making up an MBSFN Area need to be known (pre-configured) at the MBMS-GW, MME and MCE.  

The proposed Application-level Zones present several advantages:

· They provide a level of abstraction that makes them suitable not only for the “network view of the world” but also for the “application view of the world” e.g. it allows a public safety application to view these areas as potential incident areas, as jurisdictions, etc.

· They avoid the shortcomings of the SAs, e.g. the need to be configured with SAIs and the knowledge on how to assemble those SAIs into coherent areas

· They bridge the current isolation between the MBSFN Areas and the Application, which limits the ability of the application to know whether or not a bearer is activated in a cell in order to get UEs to take advantage of the MBMS service

6.B.2
Impacts on existing nodes

Obvious impacts (e.g. “GCS AS and BM-SC need to support the MB2 interface”, “BM-SC needs to “pass-through” information elements  between the messages in SGmb and those in MB2 interfaces” ) or impacts documented elsewhere or for previous releases (e.g. “BM-SC needs to start charging”, per 23.246) are not documented here.
GCS AS:

· The GCS AS needs to be configured with the definitions of the ALZs (i.e. the MBSFN Areas without the reserved cells) for each MBMS system (i.e. per BM-SC). 

NOTE: Unless backwards compatibility with Rel-12 and/or earlier is desirable, there is no need to configure SAIs at the GCS AS or adjacency information among SAIs.
BM-SC:
MBMS-GW: 
MME:

· Implementation dependent. 

NOTE: If backwards compatibility with Rel-12 and/or earlier is desirable, SAIs may need to be pre-configured.
MCE:

· The MCE needs to match the ALZ to the desired MBSFN area. This is direct and non –ambiguous since the ALZI could have been assigned a system-wide MBSFN Area id or by selecting the MBSFN Area with the exact list of cells as the ALZ.
· If the ALZI corresponds to a a single cell, the MCE will proceed according to the requirements for SC-PTM. 
6.B.3
Solution evaluation

The salient features of solution B are:
· Empowers the application to use concepts that make sense at the application layer (e.g. ALZs which may correspond to public safety “incident” areas, “jurisdictional” areas) rather than questionable and ambiguous network level entities like SAIs.

· Service is requested for the application level zones, regardless if that zone is a MBSFN area or a single cell.
· Upon successful bearer activation, the application knows exactly where the service will be provided and how (MBSFN or SC-PTM). 
· ECGIs can be used for identifying single cells (e.g. for SC-PTM use) and application level zones. 
· The amount and complexity of the data to be pre-configured is reduced versus Rel-12 and earlier, with a relatively low number of MBSFN areas being configured at the GCS AS, MBMS-GW, and RAN, rather than the potentially more numerous SAIs. 
· The solution saves the effort of mapping of SAIs to MBSFN areas, since the mapping can be ambiguous and result in the selection of areas not intended by the application or on a different number of MBSFN Areas than desired. 
· The potential for the error of selecting areas without proper coverage or of overlapping areas for the same bearer is reduced, as the checks can be performed locally (in the application space) without requiring interaction with MBMS system and the messaging that reports errors.
· A solution for addition/removal of (new) eNBs without the need to reconfigure is part of the proposal (using virtual cells)..
************* END OF FIRST CHANGES ***************
3GPP

SA WG2 TD


