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1. Introduction
This paper attempts to summarize the progress in the ongoing stage 2 work on enhancements for TV service (EnTV).

Consumption of live and interactive content is increasing in mobile devices, and smart TVs is being widely adopted among consumers. There is also an increased need for TV content providers and broadcasters to be able to reach consumers devices (smartphones, tablets and TVs) connected via 3GPP networks.

Video is already a major source of traffic in 3GPP networks. Third party providers of TV/video content are contributing a large portion of traffic volume onto 3GPP networks, with mobile users consuming a wide variety of over-the-top (OTT) services. 

Moving forward, there is a potential for new business opportunities in the realm of TV broadcast and on-the-go TV/video services:

· OTT service/content providers interacting with the 3GPP connectivity infrastructure in order to expand their customer base regardless of location, and available access technology and to reach their customers with specific QoE commitments. 
· MNOs pooling their resources to develop shared TV broadcast connectivity infrastructure 
· There may be opportunities in the near future for LTE-based cellular TV broadcast services, in particular, free-to-air TV in some regions of Europe. 

Given the wide range of possibilities/scenarios for TV/video service over cellular systems, it is important that 3GPP develops LTE-based enhancements in order to be able to support the transport and the distribution of Video/TV programming. There are three types of video/TV services that could be provided over an LTE-based solution:

· Free-to-air (FTA)

· FTA service requires no subscription of any kind, full anonymization and no charging

· Free-to-view (FTV)

· FTV service requires no additional content subscription on top of the possible connectivity subscription 

· Subscribed services. 

Each type of video/TV service has different requirements in order to meet regulatory obligations and public service and commercial broadcaster’s requirements regarding content distribution, which have been captured in TS 22.101 as part of Stage 1 normative requirements for 3GPP Enhancement for TV Video service.

SA2 has studied architecture enhancements to satisfy the requirements for TV service over a 3GPP network and has captured agreed solutions and conclusions in TR 23.746. SA2 has agreed on a new Rel-14 WID on System Architecture Enhancements for TV Service (SA_enTV). CT groups could agree on the Rel-14 WID in the next meeting cycle.

2. SA2 WID objectives and potential CT impacts
Here below we list the objectives set in the SA2 WID and we provide some views on the possible CT1, CT3 and CT4 impacts.
2.1 Define a Shared eMBMS network between multiple PLMNs.

One possibility to allow a 3GPP system to meet the high demands of HD TV content delivery and reduce operating cost is that resources and eMBMS functions are shared across multiple MNOs. The solution adopted for this aspect (Solution 1, Option B2 in 23.746), shown in Figure 1, consists in delivering of broadcast content across multiple MNOs by sharing MBMS-GW and BM-SC functions between the MNOs. In order to achieve this, there is a need for an inter-PLMN Sm* interface between the common MBMS-GW and the MME of each MNO. This would require CT4 in extending GTPv2-C to cover this scenario. 
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Figure 1 – Shared eMBMS Network (SEN) with inter-PLMN Sm* interface

2.2 Define Receive Only Mode and Receive Only Mode with independent unicast service, enabled based on MNO policy. 
In order to enable FTA service, the UE may operate in the Receive-only mode. In this mode of operation, the UE is only capable of receiving the TV service via broadcast/eMBMS. Additionally, the UE does not need any subscription, does not need a USIM and does not undergo authentication or authorization in order to be able to receive the TV broadcast service.
Alternatively, the UE may operate in the Receive-only mode with independent unicast. In this mode, the UE operates as Rx-only mode UE for eMBMS broadcast service, and independently follows regular NAS/RRC procedures for unicast service with a PLMN. This mode of operation requires USIM and PLMN subscription to receive unicast service. No additional subscription or credentials are required to receive eMBMS broadcast service.

The UE in Rx-only mode needs to be configured with the information needed to receive the eMBMS broadcast (PLMN IDs, TMGIs, other RAN info etc.). However, since Rx-only UE has no unicast 3GPP capability and no 3GPP subscription, it cannot be configured dynamically. The only configuration option is static pre-configuration or a configuration using non-3GPP connectivity. CT1 could potentially determine the need to define the PLMN selection procedure for Rx-only UE, based on the SIB indication for the support for Rx-only mode.
The UE in Rx-only mode with independent unicast may potentially have some aspects of the configuration for TV broadcast performed using the unicast connectivity. CT1 would be responsible for this aspect. 
The network may enable the Rx-only mode based on the policy. This policy can be locally configured in the network (e.g. BM-SC, MME). Additionally, this policy could be dynamically provided e.g. from PCRF, which would have CT3 impacts.  

2.3 Define Transport only mode and Full MBMS service mode for TV data transport 
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.
The non-transparent aspects of service layer, content transformation/transcoding will be handled between SA2 and SA4. The CT3-related aspects will revolve around:

· Potential enhancement to the SGmb and SGi-mb interfaces to accommodate the new MBMS service types 

· Specifying a new interface between the BM-SC and the content provider to trigger and configure the TV service delivery using the new MBMS service types (see section 2.4)
2.4 Define a standard external interface TMB2

It is proposed to define a standard interface to apply to TV service, and potentially other services in the future. Figure 2 shows the architecture reference model, including the new TMB2 reference point between BM-SC and Content Provider for TV service. This interface would fall under CT3 responsibility.
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Figure 2: TMB2 interface between BM-SC and Content Provider for TV service

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

Functionalities 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 functionalities:

· 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.

· Mechanism for the MNO to exchange information (such as QoE information, consumption information, user service registration information, and delivery information) with the 3rd party content provider
According to the LS from SA2 to SA4 cc CT3 in S2-164145, SA2 in principle agreed to optionally terminate TMB2 between BM-SC and a Service Capability Exposure Function (SCEF), to expose APIs outside 3GPP scope to the Application Server. SA2 needs to further study if this requires further modifications to TMB2.
2.5 Define 3GPP network behaviour for broadcast+unicast TV service. 
A 3GPP MNO may support unicast TV service in addition to TV broadcast based on eMBMS. This opens the gate for several usage scenarios, including:

· TV content provided via OTT unicast connection or via eMBMS TV broadcast. The switch between this two options may be triggered by the content provider based on the usage reporting provided by the content provider.
· Dedicated TV-only devices with broadcast+unicast capability and MNO subscription. The MNO streams the unicast content via PSS and the broadcast content via eMBMS. The MNO decides how a particular content is provided.
· Multi-purpose devices with MNO subscription. The devices wishing to use unicast TV service establish a separate PDN connection to a TV APN.
According to TR 23.746, the following are potential CT1/CT4 impacts:

· Potential work on establishing a dedicated PDN connection to the Content provider via a dedicated APN

2.6 Define Free-to-Air service.
Regulatory requirements for FTA service in some countries may require the MNOs to provide TV broadcast service without subscription, with full anonymity (i.e. no identification or authentication) and no charging (including zero-rate and anonymity). How this is achieved in the network depending on the regulatory environment needs to be specified. The CT impacts are not fully clear at this point, so potential impacts on CT3 and/or CT4 cannot be excluded.  
3 Summary
The following is the summary of the anticipated CT group impacts from the stage 2 work on EnTV. This evaluation is based on the preliminary analysis based on the available study item conclusions and SA2 WID and it is subject to change. 

CT1 impacts:
· PLMN selection procedure for Rx-only mode devices
· Potential configuration for TV broadcast performed using the unicast connectivity
· Potential establishment of a dedicated PDN connection to the content provider via a dedicated APN for unicast TV service
CT3 impacts:
· Specifying a new TMB2 interface between the BM-SC and the content provider to trigger and configure the TV service delivery using the new MBMS service types

· Potential enhancement to the SGmb and SGi-mb interfaces to accommodate the new MBMS service types 

· Potential support for dynamic policy for support for Rx-only mode and for regulatory FTA service requirements
CT4 impacts:
· Extending GTPv2-C to address the new inter-PLMN Sm* interface between MBMS-GW and MME
· Potential establishment of a dedicated PDN connection to the content provider via a dedicated APN for unicast TV service
Based on the above evaluation, the CT group leading this work would be CT3.
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