SA WG2 Temporary Document

Page 10

SA WG2 Meeting #116
S2-163588
11 - 15 July 2016, Vienna, Austria
(revision of S2-16xxxx)
Source:
Qualcomm Incorporated
Title:
Evaluation of external interface to content provider via BM-SC (Solution #3)
Document for:
Approval
Agenda Item:
6.19
Work Item / Release:
FS_AE_enTV / Rel-14
Abstract of the contribution: Expands Solution 3 to address Key Issue #6, and proposes to adopt it as baseline solution for normative work. 

1.
Discussion
1.1
Terminating external interface in BM-SC (TMB2)

Currently the BM-SC is the entry point for MBMS services. 

The BM-SC already supports the following functionality (TS 23.246) for broadcast more:

-
Membership function 

-
Session and Transmission function;

-
Proxy and Transport function;

-
Service Announcement function;

-
Security function.

-
Content synchronization for MBMS in E-UTRAN for broadcast mode.

Moreover BM-SC already has user plane and control plane signaling functionality, for example with MB2 for GMSC. 
There is no information regarding TV service, both for broadcast only service and broadast+unicast service that cannot be made available and stored to the BM-SC. 

	Observation 1: BM-SC is currently the entity that holds information regarding MBMS service. There is no additional information added by TV service that cannot be made available to BM-SC.


Huawei has suggested/proposed to use SCEF instead for control plane signaling for TV service between 3GPP network and content provider. 
SCEF was originally introduced for capability exposure in the context of MTC/IOT. However, it poses the following drawbacks:

1. As currently defined, 3GPP specifications only provide at Stage 3 level the internal interfaces between SCEF and 3GPP network elements. The external interface and APIs is defined by OMA. TV service and its external interface should be completely defined by 3GPP. 
2. Moreover, the SCEF only acts as a “translator” of information received/sent in a 3GPP standardized interface to a different protocol towards an application server.  

3. Currently, the interface between the BM-SC and SCEF is MB2, but this interface will have to be either replaced or extended to provide new necessary information for TV service (See 6.3 from TR 23.746). Given that even the internal interface towards the SCEF needs to be extended or replaced, it is much simpler to just define that interface as an external interface towards the content provider without the need for an additional network element in between.

4. There is no added value for TV service by using the SCEF as external interface as opposed to the BM-SC as the BM-SC holds all the necessary information regarding MBMS service.
Therefore, 3GPP should focus in Rel-14 in defining the interface TMB2 and procedures defined over this interface.
	Conclusion 1: External reference point for TV service should terminate at BM-SC. 


1.2
Whether TMB2 interface is the same as MB2.
In the study phase, it is proposed to limit the discussion to principles on which information needs to be exchanged between BM-SC and Content Provider and high level control plane procedures. 
Given that TV service specific aspects that would affect the external interface between BM-SC and Content Provider AS will be studied by SA4, it is proposed that SA2 provides SA4 with the list of principles agreeable in SA2, and allow SA4 to progress further the details of such interface.

2.
Proposed changes to TR 23.746

6.3
Solution #3: New standard reference point between BM-SC and Content Provider for TV service

Editor's note:
This clause contains a solution to one or more key issues for enhancements for TV service.
6.3.1
Description

Editor's note:
Include the Key issue # the solution is covering. Describe the solution. Sub-clause(s) may be added to capture details, procedural flow, etc.

6.3.1.1
General

This solution aims to cover Key issue #4: Decoupling of content, MBMS service and MBMS transport functions.
It also covers Key issue #6: Exposure of eMBMS service and transport capabilities to 3rd party.
There are 2 MBMS Service Types considered for TV service:

MBMS Service Type 1: Transport only mode
-
The 3GPP network provides only transport of data/TV content in a transparent manner.

-
The 3rd party content provider’s signalling and data transferred via MBMS bearer(s) are transparent to BM-SC and the MBMS bearer service.
-
All other service aspects, e.g. decision of whether to send data over broadcast or unicast, is not within 3GPP network, and assumed to be performed by application server.

MBMS Service Type 2: Full MBMS service mode
-
3GPP MBMS system provides full service layer capability.

-
BM-SC is aware of the content stream and is capable of transforming the content stream into 3GPP compliant stream.

-
BM-SC can perform decision on whether to switch an MBMS user service between broadcast or unicast service.

It is proposed to define a standard interface to apply to TV service, and potentially other services in the future. Figure 6.3.1-1 shows the architecture reference model, including TMB2 reference point between BM-SC and Content Provider for TV service.
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Figure 6.3.1.1-1: TMB2 interface between BM-SC and Content Provider for TV service

TMB2: This is the reference point between the Content Provider and the BM-SC.

NOTE 1:
Some part of MB2 functionality can be reused for TMB2.  

NOTE 2:
Whether TMB2 interface is the same as MB2 is FFS.

For MBMS Service Type 1 "Transport only mode", where the data transferred via MBMS bearer(s) is transparent to BM-SC and the MBMS bearer service, the decision for switching between MBMS delivery and unicast delivery may be made at 3rd party application server. How the 3rd party application server decides it, and whether the UE and 3rd party application server have any communication to aid the decision, is out of scope of 3GPP for this release. 

For MBMS Service Type 2 "Full MBMS service mode", the BM-SC can provide full functionality as defined in TS 23.246, including the decision in BM-SC for an MBMS user service to establish service delivery over an MBMS bearer or tear down service delivery over an already established MBMS bearer to only leave service delivery over unicast.

The following requirements on TMB2 for TV service can be considered (in case dynamic configuration of these aspects are considered necessary):

-
Functionality already provided by existing MB2 reference point:
-
Content Provider request the activation/deactivation of MBMS bearer,

-
Content Provider request to activate, deactivate, and modify an MBMS bearer.

-
BM-SC notification to the application of the status of an MBMS bearer.
-
New functionality:

-
Indication of MBMS Service Type 1 "Transport only mode" or MBMS Service Type 2 "Full MBMS service mode" per MBMS bearer service or per MBMS User Service .
-
Indication by content provider whether an MBMS bearer service (identified by TMGI) is for broadcast only mode devices. 

-
Indication by BM-SC whether receive only mode is enabled for the case of no MNO subscription.
-
Whether the MNO or the 3rd party content/service providers decide the delivery mode (broadcast and/or unicast).
- 
Means for the MNO to expose the MBMS user service and transport capabilities to 3rd party content/service providers.
- 
What information is necessary and how the MNO or the 3rd party content/service providers gets the necessary information to decide the delivery mode, e.g. expected TV content to be received, expected time to receive the TV content and UE capability for the TV service.
NOTE 2:
Further information related to the TV service may be defined by SA4. 

Some or all of these aspects can be statically configured and known to content provider via service agreement, if dynamic negotiation of such aspects are considered not needed.

6.3.1.2
Procedures over TMB2

This section covers the principles for the control plane procedures required over TMB2.
NOTE: Details of user plane protocol stack and control plane control stack are not covered in this Solution and are assumed to be captured in normative work, potentially in joint effort with SA4.
The list of procedures defined in this section may not be exhaustive. SA4 may define additional procedures/functionality. 
Some of the information exchanged in the following procedures may be static and pre-agreed via Service Level Agreement (SLA), in which case there is no need to exchange that information in a dynamic manner. 
MBMS Capability Exposure Procedure

This procedure is intended for providing MBMS user service and transport capabilities to the Content Provider before the activation of any MBMS bearer. 
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1.
The Content Provider AS sends an MBMS Capability Exposure Request message to the BM-SC via TMB2 with an information element including the specific requested information, e.g.:

· Whether receive only mode is supported.

· Which mode of operation – Transport Only Mode, Full MBMS service Mode – is supported. 

· Support of broadcast only service and/or broadcast+unicast service. 

NOTE: SA4 may require more information to become available to Content Provider, e.g. codec specific information.

2. The BM-SC replies to the Content Provider AS with MBMS Capability Exposure Response message providing information based on the Content Provider AS request. 

TV Service Allocation
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1.
The Content provider AS sends TV Service Allocation Request with the number of TV services requested, and optionally the following additional information:
- 
Request broadcast only service or broadcast+unicast service.

-
Request for Receive Only Mode operation to be enabled. 

-
Request for Transport Only Mode or Full MBMS Service Mode.
-
For broadcast+unicast service: 

-
External identifier to group of devices subject to unicast service.

2.
The BM-SC determines whether the content provider is authorized for the TV service(s), allocates a TMGI (if needed) and a time of expiration. The BM-SC responds with a list of TV service identifiers (e.g. TMGI or other external identifiers). For each TV service identifier, if the TMGI is not required to be known by the Content Provider AS, the BM-SC may provide an external identifier which maps internally to a specific TMGI. The BM-SC may provide to the Content Provider AS the TMGI. The BM-SC may also provide additional characteristics, including:

- Confirm broadcast only service or broadcast+unicast service.

- Confirm Receive Only Mode operation is enabled. 

- Confirm Transport Only Mode or Full MBMS Service Mode.
NOTE: More information may be required from SA4 to be exchanged.
TV Service Resources Activation Procedure 

This procedure is used by the Content Provider AS to cause allocation of resources for an MBMS bearer in case of broadcast only, or for the BM-SC to initiate allocation for broadcast+unicast service. 
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1.
When the Content Provider AS wishes to activate TV service resources over TMB2, the Content Provider AS sends an Activate TV Service Resources Request message to the BM-SC, including the TV Service Identifier which represents the TV service to be started (TMGI or other external service identifier), QoS, broadcast area, and start time. The QoS may have separate components for broadcast and unicast if broadcast+unicast service applies. The broadcast component of QoS shall be mapped into appropriate QoS parameters of the MBMS bearer for broadcast (incl additional overhead such as Forward Error Correction redundancy). The broadcast area parameter may be an external identifier or a geo shape that maps into a list of MBMS Service Area Identities, or a list of cell IDs, or both, or may be a list of MBMS Service Area Identities.
NOTE 1: More unicast related information may need to be exchanged.

NOTE 2: More information may be required to be included by SA4.
2.
The BM-SC activates the TV service. For broadcast service, the BM-SC allocates a Content ID. The BM-SC shall send an Activate MBMS Bearer Response message to the Content provider AS, including the TV service identifier (TMGI or external identifier), an allocated Content ID, service description, an expiration time, and necessary information for user plane transmission. 
6.3.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

In BM-SC:

-
Standard reference point TMB2 for TV service.

6.3.3
Solution Evaluation

Editor's note:
Use this clause for evaluation at solution level. Evaluation at key issue level is done in a separate clause.

MBMS Service Type 1 and MBMS Service Type 2, defined at BM-SC, defining standard TMB2 reference point between BM-SC and Content Provider, which includes functionality provided by existing MB2 and new functionality related to TV service, satisfy the two scenarios required in the definition of Key Issue #4 in Section 4.4, with minimal changes to current specifications for interfaces internal to 3GPP network. It can also satisfy the requirements for Key Issue #6 regarding exposure of eMBMS service and transport capabilities to 3rd party.
Next Change

7
Overall Evaluation
Editor's note:
This clause will provide evaluation of different solutions.

Solution 2 as defined in Section 6.2 successfully fulfils the requirements for:

-
Key issue #2 (Section 4.2): Broadcast Only service for UEs with no MNO broadcast subscription
-
The introduction of Receive Only Mode allows UEs with no MNO subscription to find, camp on cells allowing Receive Only Mode and receive TV service via eMBMS without need for any signalling. 

-
The PLMN can decide based on policy whether to offer Receive Only Mode service, this is indicated via system information broadcast indication. 

-
UEs can also receive independently unicast service. 

-
A subset of Key issue #1 (Section 4.1): Support of Free-to-Air (FTA) service over 3GPP - for broadcast only service:

-
Subscription aspects for broadcast only service: Receive Only mode supports broadcast only service without MNO subscription.

-
Anonymity: Receive Only Mode allows UEs to receive broadcast only FTA service without any uplink signalling, i.e. without any need for identifying and/or authenticating with the network.

-
Charging aspects: a UE operating Receive Only Mode receives the TV service anonymously at no associated cost. 

Solution 1 as defined in Section 6.1 successfully covers the requirements for:

-
Key issue #3: Support of Shared eMBMS functions
-
Allows for multiple PLMNs to offer a unified service to content providers through a common BM-SC and MBMS GW. 

-
Based on agreements between the group of PLMNs and content provider the TV service may be open to all UEs without subscription or closed to UEs with subscription to any of the participating PLMNs.

-
Two different types of collaboration between PLMNs have been studied:

1.
MBSFN synchronization area spanning across PLMNs.

-
Improves multipath diversity and therefore capacity in areas where multiple PLMNs provide coverage. 

-
Increases complexity and inter-PLMN coordination.

2.
MBSFN synchronization areas managed within each PLMN:

-
Offers much lower interconnectivity and coordination between PLMNs. 

-
No increased multipath diversity and capacity.

-
Option 2 should be supported, Option 1 has benefits and should be evaluated by RAN groups.

Solution 3 as defined in Section 6.3 successfully covers the requirements for:

-
 Key Issue #4: Decoupling of content, MBMS service and MBMS transport functions
- 
Two modes of operation – "Transport only mode" and "Full MBMS service mode" can be provided via the TMB2 interface, allowing the 3GPP network to either provide full MBMS service or only the transport. 
-
Key Issue #6: Exposure of eMBMS service and transport capabilities to 3rd party

-
The BM-SC can already receive all necessary information regarding MBMS service and is the right entity to expose all necessary information related to MBMS service for TV to a 3rd party content provider. 
-
Additional information to be exchanged via TMB2 between BM-SC and Content Provider AS needs to be studied by SA4.
Next Change

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the work item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA WG2.

8.1 Interim Conclusions
For Key issue #2:

-
Solution 2 shall be adopted for normative work. 

For Key issue #3: 

· Solution 1 shall be adopted for normative work with the following considerations:

-
Deployment option for MBSFN synchronization areas managed within each PLMN shall be adopted.

-
Deployment option for inter-PLMN MBSFN synchronization needs to be evaluated by RAN WGs. 

For Key issues #4 and #6:

-
Solution 3 shall be adopted for normative work with the following considerations: 
-
SA4 needs to progress further TV service specific information required to be exchanged via TMB2.

-
The protocol stack of TMB2 is left outside the study phase.
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