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Abstract: This contribution tries to address received comments by providing clarifications. There are no changes to functional aspects or to evaluative comments. Specifically, the clarifications are:
· That GCS AS and BM-SC need to be configured only with SAI information (i.e. not with MBSFN Area id information), since the SAI to MBSFN Area id correspondence is predetermined and intrinsic
· That the fixed mapping / correspondence between SAIs and MBSFN areas for Public Safety may apply only to a subset of the SAIs within a certain range of their ids, i.e. there can be SAIs within the same PLMN that are not for Public Safety use 
· That GCS AS need be configured only with information related to its jurisdiction, while the BM-SC may have to be configured for the entire PLMN
· That the  solution is targeted towards network operators who have not yet configured and assigned ids to MBSFN Areas and to SAIs, or who do not mind having to perform these tasks anew, if necessary 

*********** FIRST CHANGE ********
6.4
Solution 4: Use of MBSFN Area Ids and/or ECGI lists for requesting MBMS service
6.4.1
Description

6.4.1.1
Summary of capabilities

This solution provides answers for Key Issue 1.
In this Solution, the network operator uses MBSFN Areas defined and targeted for Public Safety use and then sets each such MBSFN Area as an SAI. Therefore each such MBSFN Area corresponds one-to-one to an  SAI and the 8 least significant bits of the SAI id are set to the MBSFN Area Id of the corresponding MBSFN Area. The most significant 8 bits of the 16-bit SAI id are set to a value that identifies the larger area composed of the individual MBSFN Areas. For example, the two different MBSFN Areas of SAI1 = ‘0000000010101010’ and SAI2 = ‘1111111110101010’ will end up having the same MBSFN Area Id =’10101010’ broadcast in SIB13. The same Public Safety SAIs/MBSFN Area Ids are broadcast in SIB 13 and SIB15 (according to their respective formats). Non-Public Safety SAIs and MBSFN Areas are also broadcast in SIB13 and SIB15, but there is no relationship between their ids, nor is there any requirement for a one-to-one correspondence.  Only the Public Safety targeted SAIs are used to pre-configure the GCS AS (there is no need to explicitly pre-configure the MBSFN Area ids, as each id can be directly derived from the corresponding SAI id). The GCS AS is configured only with the Public Safety SAIs for its area of responsibility (e.g. its jurisdiction), while the BM-SC can be configured with all SAIs for the entire PLMN.  The SAIs are used to do the routing down through the MBMS system as in Rel-12. The network operator can configure a limit value within the GCS AS and the BM-SC: SAIs (with ids seen as unsigned integers) of ids lower than the limit are consider Public Safety related and can be used to map cell ids provided by the GCSE AS. SAIs of higher value than the configured limit, if encountered, will always be ignored by the GCS AS, but can be used by the BM-SC for non-Public Safety purposes.
Solution 4 prescribes, that the Application / GCS AS has the option to explicitly request broadcast of content via MBMS in specific MBSFN areas. The Application/GCS AS specifies the exact area of distribution of the MBMS bearer. 

-
When a request for MBMS bearer activation occurs, the GCS AS indicates the MBSFN Area Id(s) where MBMS broadcast has to take place. 

-
To request transparent service, the GCS AS may indicate both a MBSFN Area Id and the ECGI list.

-
Pre-configuration of MBSFN Areas (= SAIs,) in the GCS AS is proposed. 

-
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) from SIBs. This information can be used in case new cells are deployed after pre-configuration, to avoid the need for reconfiguration in most cases. 

6.4.1.2
Procedures 
6.4.1.2.1
Procedure 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. As a prerequisite of this solution, MBSFN areas map one-to-one to service areas, i.e. service areas are the same as MBSFN areas.
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Figure 6.4.1.2.1-1: MBMS bearer initiation using MBSFN Area Id
1.
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 and treated by MCE as SAIs.

2.
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 information from the SIB e.g. the identity of the serving cell (from SIB1) and of the MBSFN areas to which the cell belongs (from SIB13), configuration from SIB2, SAIs from SIB15, if needed.

3.
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.

4.
The GCS AS chooses the entire and exact area of distribution for the MBMS bearer by identifying (one or more) SAI(s) corresponding exactly to MBSFN Area Id and sending an Activate MBMS Bearer Request with the broadcast parameter set to the chosen SAI(s).

5.
The BM-SC starts the sequence of messages with the Session Start Request message, with the MBSFN Area Id = SAI 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.

6.
The BM-SC responds to the GCS AS with a Session Start Response message 

7.
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 TS 23.246 [2] in lieu of the Session Start procedure.

6.4.1.2.2
Procedures using MBSFN Area Id and ECGI list together for transparent mode
It is the responsibility of the GCS AS to map the cells reported by the UEs on GC1 to a MBSFN Area Id. Both the MBSFN Area Id and the ECGI list are sent as broadcast parameters. Then the messages are routed based on MBSFN Area Id. The information flow in Figure 6.4.1.2.1-1 applies, with the “bcast area” parameter set to both MBSFN Area Id and the ECGI list. The MCE decides how to allocate optimal MBMS bearer resources based on MBSFN Area or the cells specified in the ECGI list.

6.4.2

Impacts on existing nodes

GCS AS:

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

-
The BM-SC is configured with the definitions of the MBSFN Area Ids derived SAIs rather than with just arbitrary SAIs. Since the ECGI to SAI mapping occurs at the GCS AS, Solution 4 does not require (but allows) that the SAIs with which the BM-SC is configured include the list of cell ids in the SAIs. If BM-SC is configured with SAIs as in Rel-12, the BM-SC does not care that those SAIs correspond to MBSFN Area Ids and there are no changes.

MBMS-GW:

-
None identified.

MME/MCE:

-
The M3 Setup message will carry the MBSFN Areas = SAIs, in lieu of just SAIs. An MBSFN Area derived SAI can be treated just as a SAI, which is covered in Rel-12, thus no functional impact. This is the same procedure as in Rel-12, only the SAIs may be different.

NOTE: 
For each cell, the MCE configures exactly the same number of MBSFN areas to the number of MBMS SAIs (except for MBMS SAI 0) that the eNB has sent via the M2 Setup Request and eNB Configuration Update messages, This means that the maximum number of SAIs (excluding SAI 0) a cell can belong to is 8.
eNB:

-
Broadcasts the SAIs = MBSFNs in the SIB.

-
The M2 Setup Request and eNB Configuration update messages do not include MBMS SAI 0.
UE:
-
UE reports location information e.g. ECGI, MBMS SAI from SIBs to GCS AS.
There is no impact to MBMS service continuity for this solution, as the SAIs broadcast in SIB15 and the MBSFN broadcast in SIB13 are used without changes. UEs that are in RRC IDLE state will proceed as described in 5.2.4.1 of TS 36.304 [6], for the selection of the frequency layer and cell reselection. Afterwards, the UEs will temporarily connect to the GCS AS on GC1, to receive an update and further instructions as described in 5.2.3.1 of TR 36.868 [7]. UEs that are in RRC CONNECTED state are supposed to have registered with the network their TMGIs of interest and the preference to prioritize unicast over MBMS. Subsequent to a handover they too will proceed as described in 5.2.3.1 of TR 36.868 [7].
6.4.3
Solution evaluation

This solution is optimized for Mission Critical and Public Safety systems, but can be also used for non-Public Safety applications. The solution is targeted towards network operators who have not yet configured and assigned ids to MBSFN Areas and to SAIs, or who do not mind having to perform these tasks anew, if necessary.  The solution preserves the Rel-12 architectural and functional choice: the decision on the MBMS area of service continues to be made by the GCS AS.
The solution enables Local Control of the application in the sense that the exact MBMS areas of service are selected by the application prior to the activation of the bearer and known exactly afterwards. 

When the UE reports its current serving cell, the GCS AS can update its pre-configured data, thus avoiding the need for re-configurations in many cases when new cells are added.

The eNB must be carefully configured with the MBMS SAIs taking into account the configuration of MBSFN area which may or may not be the same as the practical service distribution areas. The configuration of a fix SAI to MBSFN Area Id mapping may require awareness of the content of the SIB13 and reproducible behaviour for the MCE when restarted, in case the MBSFN Area Id values are generated internally by the MCE.

To use Solution 4, already deployed and configured MBMS systems may have to change their SAI configuration, which may result in a renumbering of the MBSFN Areas. This also may have potential implications on some existing applications that use those MBMS systems.

Solution 4 provides the ability to reduce the actual radio resources used for an MBMS bearer to the smallest number of cells possible, given an operator’s configuration of MBSFNs.

Use of the MBSFN areas allows for the minimum processing in matching the areas to a given list of cells and a minimal amount of routing.
************* END OF FIRST CHANGES ***************
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