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1.
Discussion

In the context of recent discussions in MBMS_enh it was questioned what is the right format of the MBMS Broadcast Area information element in MB2 and whether it should contain the MBMS Service Area ID or not. 

This paper explains why including the MBMS Service Area ID as “MBMS Broadcast Area” is not necessary or desirable.

1.1
UE reported location information

In TR 23.741 [1] under the context of solution in clause 6.4.2 it is indicated: 

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].

Similar proposal also submitted in SA6 (S6-150820[4]): 

7.5.2.2
Reference point MCPTT-1 (between the MCPTT client and the MCPTT server)

The MCPTT-1 reference point, which exists between the MCPTT client and the MCPTT server for MCPTT application signalling for establishing a session in support of MCPTT, shall use the SIP-1 and SIP-2 reference points for transport and routing of signalling.

Reference point MCPTT-1 also may provide the MCPTT server with location information with respect to multicast service availability for the MCPTT Client. 

Messages supported on this interface may include the MCPTT client reporting E-UTRAN Cell Global Identifier (ECGI) of the serving cell and the list of MBMS Service Area Identities (MBMS SAI) offered by this cell to the MCPTT server, indicating the area where the UE is currently located. This information comes from the broadcast by the local cell of the SIB1 and SIB15 (see 3GPP TS 36.331 [12]) as decoded by the UE.


NOTE:
This reference point includes the GC1 reference point as described in 3GPP TS 23.468 [10]. It is assumed that the MCPTT server is performing the function of GCS AS. While 3GPP TS 23.468 [10] did not specify GC1 it did include high level descriptions of certain interactions on GC1, including those relating to the availability of multicast delivery for the application client.

Messages supported on this interface may also include the MCPTT server providing the MCPTT client with information describing the mapping of transport resources to specific group calls.

The term “UE” in the context of this solution refers to “application layer” in the UE and reporting is happening using application layer signalling (e.g. GC1). Currently though the UE does not give access of the SIB13,SIB15 to the application layer (e.g. MBMS SAI, MBSFN Area IDs) since these are “consumed” in the access stratum and MBMS Service Layer in the UE where the USD is also processed.  
Observation 1: Reporting of content of SIB13, SIB15 to the UE’s application layer will require a new internal UE interface
1.2
How the GCS AS can derive the MBMS SAI from UE reported location information?

One way the GCS AS to deduce the MBMS SAIs from UE reported ECGIs is by some “pre-configured” mapping tables. Given this mapping is PLMN specific and each GCS AS may connect to multiple PLMNs it means that the GCS AS has to be pre-configured with multiple mapping tables each per PLMN to deduce this mapping.

Observation 2: In order for the GCS AS to derive a mapping between reported ECGIs and MBMS SAIs applicable to each PLMN it has to be pre-provisioned with PLMN specific tables

Leaving aside considerations such the fact that the operators may not want to reveal their network configuration, one question is what happens when the network gets expanded either through temporary cells or new deployed cells. In that case either the GCS ASs that are expected to use the service have to be informed or another proposal is that they are informed by the UE. As per observation 1 relying on UE should not be assumed all the time.

Observation 3: Keeping the mapping between ECGIs and MBMS SAIs up to date for each PLMN impose operational burdens in PLMNs and GCS AS
1.3
How useful is the knowledge of MBMS SAI in GCS AS? 

It has been quoted in the past that the GCS AS has to have policies on where to activate an MBMS session and these policies may not be constrained to simple rules like “activate MBMS session in ECGIs where more than X UEs are”, but also possibly activate the session in neighbouring areas where it is expected due to the nature of the incident the public safety personnel to expand. For instance if it is a major incident that will cover eventually a large geographical area the dispatcher may select to activate the session immediately in an extensive geographical area, instead of only where the first responders are. This can potentially save time and network resources. 

The question is based on previous observations: does the GCS AS have a concrete knowledge of each PLMN topology in order to know for sure what are e.g. neighbouring MBMS SAI before those are reported by UEs?  The answer to that is NO.

Observation 4: The GCS AS is not all the time “up to date” with the topology of all the PLMNs it connects to and therefore it cannot perform any smart policies in terms of the MBMS SAIs where it activates the service.
What the GCS AS knows and is able to report is the “real” geographical area where the incident starts and where it is probable to expand. This geographical area can be derived from the reported ECGI provided by the UEs but also any information that is known about the incident.
Observation 5: The GCS AS knows the “real” geographical area where an incident has occurred and its potential to spread in neighbouring geographical areas.

2. Proposed geographical area in MB2 signalling
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Figure 1: Proposed procedure for extracting Geographical Area and containing it in MB2 signalling
Based on the previous observations what is needed in MB2 signalling is the “real” geographical area where an MBMS Session is to be activated. The format of the geographical area can be “text” and therefore allow the set and granularity to be determined through the MB2 interconnection agreement between the PLMN and 3rd party service provider. For instance in one deployment it may be chosen to split the country in pre-agreed Area IDs that represent areas of certain granularity, in other cases it may be something more representative like counties, towns, cities etc. In summary the format of this parameter can be out of scope of 3GPP standards.
The GCS AS can derive the geographical area that is used in MB2 from the ECGI that will be reported by the UEs and possibly also apply other policies knowing the nature of the service. 
Proposal 1: It is proposed that Geographical Area providing information in text format of where the MBMS Service is to be activated is added in MB2-C signalling
3. How backwards compatibility with rel.12 MB2 is handled? 

From stage-2 perspective SA2 can remove any hint of signalling MBMS Service Area ID in MB2-C “MBMS Broadcast Area” at least for rel.13.
In rel.12 version of TS 29.468 [1] it is specified that MBMS-Service-Area is used in MBMS Bearer Activation message in MB2-C. It can be left up to CT3 to decide how best to handle backwards compatibility in stage-3. The following may be possible: 
1) Define that MBMS-Service-Area is set to “null”

2) Remove MBMS-Service-Area and replace with Geographical Area from rel.12 version of the specification

Proposal 2: SA2 can add the Geographical Area information element in rel.13 version of TS 23.468
Proposal 3: SA2 to send LS to CT3 to inform them about their decision and ask them to update their specifications accordingly and decide how best to handle backwards compatibility.
4. Proposal 
It is proposed SA2 to agree the following proposals: 
Proposal 1: It is proposed that Geographical Area providing information in text format of where the MBMS Service is to be activated is added in MB2-C signalling

Proposal 2: SA2 can add the Geographical Area information element in rel.13 version of TS 23.468
Proposal 3: SA2 to send LS to CT3 to inform them about their decision and ask them to update their specifications accordingly and decide how best to handle backwards compatibility.
It is also proposed to agree on the following changes indicated in the annex to CR0057R1 to TS 23.468 [3] and clean up rel.12 TS 23.468 based on feedback received from CT3.
5. References

[1] TS 29.468: “Group Communication System Enablers for LTE (GCSE_LTE); MB2 reference point; Stage 3”
[2] TR 23.741: “Study on Enhancements to MBMS for LTE”
[3] TS 23.468: “Group Communication System Enablers for LTE (GCSE_LTE); Stage 2”
[4] S6-150820: “Resolving Editor’s Note on Location Reporting for MBMS broadcast”, Nokia Networks

Annex

Delta compared to CR0057R1

5.1.2.3.2
Activate MBMS Bearer Procedure

The Activate MBMS Bearer procedure is used by the GCS AS to cause allocation of resources for an MBMS bearer.
Figure 5.1.2.3.1-1 provides the procedure used between the GCS AS and the BM-SC to activate an MBMS bearer.
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Figure 5.1.2.3.1-1: Activate MBMS Bearer Procedure
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, QoS, MBMS broadcast area, and start time. The TMGI is optional. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall include a list of cell IDs,.The Geographical Area indicates the area where the GCS AS desires the MBMS Session to be activated.
2.
If the TMGI was included, the BM-SC shall determine whether the GCS AS is authorized to use the TMGI. The BM-SC shall reject the request if the TMGI is not authorized. If the TMGI was not included in the request, the BM-SC shall assign an unused value for the TMGI. The BM-SC allocates a FlowID value corresponding to this TMGI and MBMS broadcast area. The MBMS broadcast area parameter includes a list of cell IDs, the BM-SC may map the cell IDs and the indicated Geographical Area into MBMS Service Area Identities subject to operator policy. The BM-SC shall then include a list of MBMS Service Area Identities and, if available, the list of cell IDs in the MBMS Session Start message. If another MBMS bearer with the same TMGI is already activated, the BM-SC shall ensure this MBMS broadcast area is not overlapping with the existing MBMS bearer(s) as according to TS 23.246 [3] and shall allocate a unique FlowID for the newly requested MBMS bearer. The BM-SC shall allocate MBMS resources to support content delivery of the MBMS bearer to the requested MBMS broadcast area using the Session Start procedure defined in TS 23.246 [3].
3.
The BM-SC shall send an Activate MBMS Bearer Response message to the GCS AS, including the TMGI, the allocated FlowID, 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 [7] (e.g. infoBinding 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.

NOTE:
The GCS AS may use the service description to provide information to the UE to access the MBMS bearer.

############################## FIRST CHANGE END ##############################
########################### SECOND CHANGE START ############################
5.1.2.4
Modify MBMS Bearer Procedure

The Modify MBMS Bearer procedure is used by the GCS AS to cause modification of the priority and preemption values for an MBMS bearer, the MBMS broadcast area, or both.
Figure 5.1.2.4-1 provides a description of the procedure used between the GCS AS and the BM-SC to modify an activated MBMS bearer.
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Figure 5.1.2.4-1: Modify MBMS Bearer Procedure
1.
When the GCS AS determines that an activated MBMS bearer needs to be modified, it shall send a Modify MBMS Bearer Request message to the BM-SC, including the TMGI, FlowID, any new priority and preemption characteristics to be used, and the MBMS broadcast area. The priority and preemption characteristics and the MBMS broadcast area are optional parameters but one of them needs to be included in the Modify MBMS Bearer request. The MBMS broadcast area parameter shall include a list of cell IDs. The Geographical Area indicates the area where the GCS AS desires the MBMS Session to be activated.
2.
If the MBMS broadcast area is being modified, the BM-SC shall ensure that the new MBMS broadcast area is not overlapping with the MBMS broadcast area of any other existing MBMS bearer(s) with the same TMGI, in accordance with TS 23.246 [3]. The BM-SC shall modify the characteristics of the MBMS bearer using the Session Update procedure defined in TS 23.246 [3]. The MBMS broadcast area parameter includes a list of cell IDs, the BM-SC may map the cell IDs and the Geographical Area into MBMS Service Area Identities subject to operator policy. The BM-SC shall then include a list of MBMS Service Area Identities and, if available, the list of cell IDs in the MBMS Session Update message.
3.
The BM-SC shall send a Modify MBMS Bearer Response message to the GCS AS, including the TMGI, FlowID, and the result.

########################### SECOND CHANGE END ############################
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