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Abstract: This contribution proposes a solution for Key issue 1 for Rel-13 which preserves (from Rel-12) the capability of the Application/GCS AS to indicate (rather than rely on RAN-level guesses)  which kind of bearer and exactly which area of distribution for the bearer is to be used. The proposal employs MBSFN Area Ids in lieu of service areas and SAIs, to request/modify service. ECGI lists can be used for SC-PTM. The exact configuration can be kept up-to-date via reports from UEs on GC1, containing information from the SIBs. Optionally, the MBSFN Area Id, could be abstracted as, and included in, an application-level zone identifier.  The concept of ALZI can be also extended to ECGI lists for SC-PTM.
Introduction: Differences between Solution 1 and this proposal

To facilitate understanding, here is a brief comparison between Solution 1 and this proposal (Solution B). This comparison does NOT evaluate the proposals (i.e. in the terms of which one is better), it just compares them feature by feature, for the most important features.  

	Feature
	Solution 1
	This Proposal

	Application able to choose between SC-PTM, non-SC-PTM or “transparent” (either)
	No. Only transparent mode proposed.
	Yes.

	Application able to request service only for an exact set of cells.
	Only for SC-PTM.
	Yes, for both SC-PTM and non SC-PTM.

	Application able to know all the exact cells where it receives service.
	Only for SC-PTM.
	Yes, for both SC-PTM and non SC-PTM.

	Use of ECGI list to ask for service
	Yes, always. 
	Yes, for SC-PTM and “transparent” mode only.

	Need to pre-configure target areas
	No for ECGIs.                    No for GCS AS.                Yes for all MBMS nodes,   as in Rel-12, using SAIs
	No for ECGIs                   Yes for GCS AS and all MBMS nodes, similar to Rel-12, but reduced, using MBSFN areas instead of (the more numerous) SAIs  

	Routing (BM-SC to MCE/eNB)
	As in Rel-12, based on SAIs. ECGIs need to go through a mapping to SAIs process, and then routed as the SAIs.
	For non-SCPTM and transparent mode, similar to Rel-12, except use MBSFN Area id in lieu of SAI. For SC-PTM, use optimized pointers from (new) SC-PTM SIB.

	UE updates to GCS AS on GC1 
	Nothing explicitly proposed, yet UE reporting serving cell (SIB1) implied.
	UE reports serving cell (SIB1) and MBSFN Areas (SIB13). For SC-PTM and “transparent”,  UE reports from (new) SC-PTM  SIB

	Need to re-configure already configured target areas upon deployment of new cells.
	Apparently, yes.
	Mostly no. The target areas are updated based on UE reports, without need to explicitly re-configure


Proposal: Solution B for Key Issue 1
*********** FIRST CHANGE ********
6.B
Solution B: Use of MBSFN Area Ids and/or ECGI lists for requesting MBMS service
6.B.1
Description

6.B.1.1
Summary of capabilities 
Solution B prescribes, that the Application / GCS AS decides which kind of MBMS bearer will be activated: non-SC-PTM, SC-PTM or either (RAN’s choice) transparently. The Application/GCS AS specifies the exact area of distribution of the MBMS bearer. 
· To request non-SC-PTM service, the GCS AS specifies the MBSFN Area Id. Section 6.B.1.3 shows use cases for why the Application needs to specify the area of service beyond just a local cell and why MBSFN Area is a better choice than the list of SAIs provided in Rel-12.
· To request SC-PTM service, the GCS AS specifies a list of cells ids (ECGI) and the associated routing pointers

· To request transparent service, the GCS AS specifies both a MBSFN Area Id and the ECGI list
· When the MBSFN Area Id is used, pre-configuration with MBSFN Areas (rather than SAIs, as in Rel-12) is necessary. Normally there should be fewer MBSFN Areas than SAIs.

· The UE can report relevant parameters associated to the serving cell (e.g. the ECGI, the list of MBSFN Areas to which the cell belongs, routing pointers (e.g. MME Id) for that cell) from SIB1, SIB13 and/or the (new) SC-PTM SIB. This information can be used in case new cells are deployed after pre-configuration, to avoid the need for reconfiguration in most cases. 
6.B.1.2
Procedures 
6.B.1.2.1
Procedures using MBSFN Area Id only 

Other than changes to the broadcast area parameter and updates provided by the UE on GC1, there are no changes  (from Rel-12) to the messages on the MB2-C, SGmb, Sm and M3 interfaces. M1 and M2 interfaces are not affected. The impacted procedures are Activate MBMS Bearer and Modify MBMS Bearer. The impact is the same on both of them, namely the change in the broadcast area parameter carried by the messages.













Figure 6.B.1.2-1: MBMS bearer initiation using MBSFN Area Id
1. In lieu of pre-configuring the GCS AS and the MBMS network entities with SAIs as in Rel-12, MBSFN Area Ids will be used. There should be fewer of them to configure than SAIs, they each contain all the cells where the service will be provided and the mechanism used in Rel-12 for routing messages between the MBMS entities can stay the same for MBSFN Area Ids as they are for SAIs.
2. In Rel-12, the MCE(s) report(s) the list of SAIs to the MMEs. In this proposal, the list of MBSFN Area Ids served by the MCE(s) is reported instead.
3. As UEs move in the cell or power on in specific cells and acquire the specific system information, the UE will report to the serving GCS AS via GC1 the identity of the serving cell (from SIB1) and of the MBSFN areas to which the cell belongs (from SIB13). 
4. Optionally, the information reported by the UE can be used by the GCS AS to update the MBSFN Areas pre-configured at the GCS AS, in case a new cell is added.

5. The GCS AS chooses the entire and exact area of distribution for the MBMS bearer by identifying an MBSFN Area Id and sending an Activate MBMS Bearer Request with the broadcast parameter set to the chosen MBSFN Area Id.

6. The BM-SC starts the sequence of messages with the Session Start Request message, with the MBSFN Area Id as broadcast area parameter. The messages are routed as in Rel-12, based on same type of pointers used for SAIs, but now corresponding to the MBSFN Area Id. 
7. The BM-SC responds to the GCS AS with a Session Start Response message 
8. The GCS AS starts transmitting user plane traffic on the newly activated MBMS bearer.  
The MBMS Bearer Modification procedure works similarly (the GCS AS sends the new MBSFN Area Id to the BM-SC) except that it uses the Session Update procedure of 23.246 [2] in lieu of the Session Start procedure. 
6.B.1.2.1
Procedures using cell id (ECGI) list only 

This procedure is very similar to the previous one except that it uses the ECGI in lieu of the MBSFN Area, the UE reports information from the (new) SC-PTM SIB rather than SIB13, and routing is performed based on cell routing pointers rather than MBSFN Area routing pointers.











Figure 6.B.1.2-2: MBMS bearer initiation using ECGI list
1. As UEs move in the cell or power on in specific cells and acquire the specific system information, the UE will report to the serving GCS AS via GC1 the identity of the serving cell (from SIB1) and of routing pointer for the cell (from the SC-PTM SIB). 

2. The GCS AS chooses the exact cells for the distribution of the SC-PTM bearer by identifying an ECGI list and sending an Activate MBMS Bearer Request with the broadcast parameter set to the chosen ECGI list together with the associated routing pointers that were reported by the UEs from the SC-PTM SIB.

3. The BM-SC associates a single Flow Identifier for all the SC-PTM bearers that are activated by this request and starts the sequence of messages with the Session Start Request message, with ECGI list and the routing pointers as broadcast area parameter. The messages are routed based on the routing pointers associated with the ECGI list, as reported by the UEs. 

4. The BM-SC responds to the GCS AS with a Session Start Response message 

5. The GCS AS starts transmitting user plane traffic on the newly activated MBMS bearer.  

The MBMS Bearer Modification procedure works similarly (the GCS AS sends the ECGI list to the BM-SC) except that it uses the Session Update procedure of 23.246 [2] in lieu of the Session Start procedure. 

6.B.1.2.3
Procedures using MBSFN Area Id and ECGI list together 

Both the MBSFN Area id and the ECGI list are sent as broadcast parameters. The BM-SC checks if all the cells in the ECGI list are also included in the MBSFN Area Id, and potentially, eliminates those that are not from the ECGI list. Then the messages are routed based on pointers associated with the MBSFN Area Id. The MCE decides which type to bearer to use and either activates the MBSFN Area or the cells specified in the ECGI list. 
6.B.1.3
Use cases (examples) for the Application to choose transmission areas  

In Rel-12, the application can influence the area where a MBMS bearer is transmitted by selecting and combining SAIs into a “service area” and passing that service area to BM-SC. The final selection of an MBSFN Area is done at the RAN though, and the Application does not know the exact cells where the bearers will be transmitted. This solution for Rel-13 fixes those shortcomings. 
It is logical to assume that a Public Safety incident develops over time and that since the beginning the dispatcher can have information and knowledge on the general direction the incident will be developing (e.g. most equipment and personnel, and thus communications needs, will be needed to the north west of the initial cell). The MBMS network entities can provide some default behaviour, but they do not have this awareness and cannot make informed decisions. 
As an example, let’s assume that the GCS AS targets initially the cells {49,50,51}, based on where the UEs are concentrated at the beginning of the incident. Those cells are part of four MBSFN areas referred to A, B, C, D. The Application also may want to use “heuristics” or manual intervention, to influence the outcome, as follows: 
1. For TMGI= 7 choose MBSFN Area D, because experience shows that it will be participating in citywide scan-groups (see 22.179).
2.  Between 6 am and 7:30 am always choose MBSFN area B, because statistically there are likely to be more car accidents in that area between those hours.

3.  If the incident is a chemical spill, choose  MBSFN area A because that area has larger roads which can accommodate large equipment necessary for this type of incident 
4. If TMGI=3 is already in area C, place new TMGI=4 in the same area because they almost always go together (e.g. intent to place there audio and video for same group)
5. In general, the dispatcher may want to start coverage over a larger area at the beginning of the incident, thus selecting a non-SC-PTM bearer over an entire MBSFN Area. As the incident winds down and some of the equipment and personnel leaves, the dispatcher may want to maintain MBMS service only in several “pockets” of residual activity and therefore to select SC-PTM bearers over several cells.  
6.B.1.4
Optional proposed capabilities 

6.B.1.4.1
Optional: use of application level zones 

Public Safety applications see the world in term of zones: e.g. jurisdictions (static, relatively large) and incident areas (adhoc, widely variable in size and shape), which in general, may not fully overlap with network-level coverage areas (a cell, set of cells, SAI or MBSFN Areas). It is reasonable for the application to assign application-level “location tags” to those zones. For example if two different TMGIs are transmitted over the same zone, they should have something in common that could be used programmatically or for information by the application to reflect their commonality: in short they should be tagged with the same zone identifier.  
Rel-12 CR55 for 23.246 addresses this issue in the sense that it allows the application to tag a bearer with the zone id. This is also necessary to solve a potential inconsistency: when a service area (Rel-12) or a few cells (Rel-13, SC-PTM) get service, the BM-SC assigns a Flow identifier to the bearer. Subsequently, when the transmission of the same bearer in a new service area (which could be part of the same MBSFN area as the old service area) or in a new set of cells is requested, the BM-SC has no way of determining if the intention of the application is to treat the two service areas or set of cells as a single enlarged area or as two separate areas.
At the time of the writing of this contribution, SA2 has expressed reservations on whether the use of the Flow Identifier parameter on the MB2 interface is appropriate in this situation.  
The introduction of application level zones is proposed only if the before-mentioned CR is rescinded or not implemented.

The idea behind the application level zones is to bundle together the MBMS network identifier for areas with the zones identifiers which have meaning at the application level, in lieu of using the Flow Identifier.  Figure 6.B.1.4.1-1 shows the generic structure and an example for an application-level zone identifier (ALZI)



Figure 6.B.1.4.1-1: Application-level zone identifiers
The Zone id field is stored at the BM-SC. Only the network-level area identifier is used to route through the MBMS system
6.B.1.4.2
Optional: use of virtual cells in MBSFN areas 

The preferred way to update the list of cells configured in the MBSFN Area at the GCS AS when a new cell is deployed is to have the UE report the MBSFN Area Ids (as indicated in SIB13) to which the cell belongs.  
Use of “virtual cells” may be desirable only if the above mentioned reporting is not practical.

Virtual cells only explain how the problem is solved. Nothing needs to be standardized since the details of configuration are not subject to standardization.
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 inside the MBSFN Area.  So now the MBSFN area consists of the set {1,2,...,10, 101, ..104, 201,202, 203, 301}. 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. Once reported, the GCS AS can locate them within the MBSFN Area. So by reserving virtual numbers at the definition time for the MBSFN Area list, the need to go through a re-configuration of the MBSFN Area cell lists stored at the GCS AS is reduced or eliminated.

6.B.2

Impacts on existing nodes 
6.B.2.1
Impacts on existing nodes for current MBMS bearers part 
Rel-12 is taken as base.

GCS AS:

· The GCS AS needs to be configured with the definitions of the MBSFN Areas for each MBMS system (i.e. per BM-SC) rather than with SAIs. 

BM-SC: 
· The BM-SC needs to be configured with the definitions of the the MBSFN Areas rather than with the SAI. There could be significantly fewer MBSFN Areas than SAIs.
NOTE: Unless backwards compatibility with Rel-12 and/or earlier is desirable, there is no need to configure SAIs in the system.
MBMS-GW: 
MME:

MCE:

· None since an MBSFN Area can be treated as a SAI, which is covered in Rel-12.
UE:
· UE reports information to GCS AS from SIB1 and SIB13 (MBSFN Areas Ids). This interaction may occur anyway, as the UE reports its location when it registers/affiliates with the GCS AS
6.B.2.2
Impacts on existing nodes for SC-PTM bearers part 

GCS AS:

· The GCS AS needs to request SC-PTM service by specifying the list of cells and associated routing pointers (e.g. MME ids), as received on GC1 via UEs reports. 

BM-SC: 

MBMS-GW: 
MME:

· Use cell-level routing pointers in lieu of SAI level routing pointers.
MCE:
· Use cell-level routing pointers in lieu of SAI level routing pointers.

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

· UE reports information to GCS AS from SIB1 and new SIB-SC-PTM. This interaction may occur anyway, as the UE reports its location when it registers/affiliates with the GCS AS

6.B.2.3
Impacts on existing nodes for transparent MBMS /SC-PTM 

GCS AS:

· Same as in 6.B.2.1 and 6.B.2.2 
BM-SC: 

MBMS-GW: 
MME:

MCE:

· Same as in 6.B.2.1 for BM-SC, MBMS-GW, MME, MCE. The list of cells is carried as parameter along with the MBSFN Area Id.
· MCE makes decision on which kind of bearers to use and distributes the request to the eNB
UE:

· Same as in 6.B.2.1
6.B.3
Solution evaluation

Solution B solves the issue identified in Key Issue 1, while meeting the architectural objectives.  
The salient features of solution B are:
· The target area of service can be specified via MBSFN Area Id, via list of cell ids (ECGI) or via both

· Empowers the Application / GCS AS to decide the kind of MBMS bearers to allocate (SC-PTM, non-SC-PTM or MCE’s discretion) and to exactly specify the area of MBMS service.
· Upon successful bearer activation, the application knows exactly where the service will be provided and how (MBSFN or SC-PTM). 
· 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 UE assists the GCS AS to maintain its configuration up-to-date by reporting data from the SIBs on GC1
· The routing for ECGI is very simple, based on direct pointers, rather than indirect mapping to SAI followed by SAI-based routing.
************* END OF FIRST CHANGES ***************
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1. UE reports current cell id (SIB1) and routing pointers (MME ids) from SC-PTM SIB to GCS AS via GC1
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