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Introduction
This document proposes updates to add relevant information from SA2 to be added to TR26.917.
Text Proposal
[bookmark: _Toc465431164][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK73]4.3	Service Architecture Enhancements
[XX] 3GPP TR36.743, Technical Report on eMBMS enhancements for LTE.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]4.3.1	Overview
The Technical Report in TR23.746 [16] summarizes six key issues in the context of TV services. The conclusions for the key issues are summarized.
For Key issue #2: “Broadcast Only service for UEs with no MNO broadcast subscription”, solution 2 in clause 6.2 of TS23.746 is recommended to be adopted. This solution also covers aspects of Key issue #1 " Support of Free-to-Air (FTA) service over 3GPP" related to FTA broadcast only service without MNO subscription. For more details on the Receive Only mode refer to clause 4.3.2.
For Key issue #3: “Support of Shared eMBMS functions”, Solution 1 Option B2 Inter-PLMN Sm* interface is recommended. For details refer to TR23.746 [16], clause 6.1.
For Key issues #4 “Decoupling of content, MBMS service and MBMS transport functions“ and #6 “Exposure of eMBMS service and transport capabilities to 3rd party”, solution 3 is recommended to be adopted for normative work with the following considerations. For more details refer to clause 4.3.3.
[bookmark: OLE_LINK29]For Key issue #5 “Unicast Delivery of TV Services”, Solution 4 is recommended to be adopted with focus on scenario 2 for dedicated TV devices and scenario 3 for multi-purpose devices.. For more details see clause 4.3.4.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]4.3.2	Receive-Only Mode
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]Any device that is equipped with eMBMS broadcast receiver and is configured to operate in Receive Only Mode is able to receive the broadcast content, with the following characteristics
-	No PLMN credentials/subscription are required.
-	Without PLMN credentials/subscription, the UE can only access broadcast services without subscription. 
-	For Broadcast Only Mode, there is no need for the UE to support uplink.
The UE is preconfigured with all the necessary information for the UE to acquire the system information and receive eMBMS service. This information includes:
-	PLMN ID(s) that provide the eMBMS service.
-	TMGI(s).
 -	USD(s).
-	RAN specific information.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]4.3.3	New standard reference point between BM-SC and Content Provider for TV service
Two MBMS Service Types considered for TV service:
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]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.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]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.
A standard interface to apply to TV service is proposed, and potentially other services in the future. Figure 4.3.1 -1 shows the architecture reference model, including TMB2 reference point between BM-SC and Content Provider for TV service.


Figure 4.3. -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.
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. 
In addition, for MBMS Service Type 1 "Transport only mode", the 3rd party content provider may distribute additional content using the download delivery function in the BM-SC.
For MBMS Service Type 2 "Full MBMS service mode", the BM-SC can provide full functionality as defined in TS 23.246 [XX], 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.
-	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.
-	The content provider can request creation of broadcast/unicast sessions with additional capabilities such as error recovery, reporting (QoE, consumption, etc.), service announcement etc. The information to be exchanged between content provider and BM-SC is described in clause 6.3.1.3.
-	The content provider can request modification of broadcast/unicast sessions depending upon different metrics (e.g., load or number of users receiving the service etc.)
-	The content provider can transmit user plane data to the BM-SC at the UDP layer, thus delegating the responsibility to source the multicast data to the BM-SC.
NOTE:	Further information related to the TV service may be defined by SA WG4. 
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.
The detailed stage-2 work will be addressed in TS26.346 [XX].
4.3.4 Unicast delivery for TV Services
For including unicast delivery, two different deployment options are considered
· Deployment Option 1:  Joint broadcast + unicast TV service through BM-SC 
· The TV service includes a TV Service subscription associated with the operator subscription, which allows tuning to TV unicast and MBMS broadcast for transport. 
· Broadcast/Unicast decision at 3GPP network using MBMS operations on Demand (MooD) as defined in TS26.346:
· The operator  monitors the TV service consumption per channel in areas and decide to use unicast or MBMS broadcast usage. 
· For unicast BM-SC reroutes data to P-GW via SGi
· The operator may provide usage information to the Content Provider. 
· Deployment Option 2: Broadcast/unicast decision at Content Provider
· Separate direct broadcast service through BM-SC and direct unicast service via SGi through PDN GW.
· For Unicast TV transport, the Content Provider uses regular unicast data connectivity. For MBMS broadcast, the  ontent Provider provides the content of the TV channel via  user plane. 
· In order to monitor popularity in the MBMS Broadcast Areas, the operator can expose popularity information (derived from HTTP Consumption Reporting) to the Content Provider via external interface (TMB2).
Editor’s Note: 
· During SA#71, an SA2 Study Item was approved in SP-160225 to address the architecture enhancements for eMBMS to support TV services.
· Summarize the work
[bookmark: _Toc465431165]4.4	Radio Access Network Enhancements
In TR 36.743 [XX]	it is expected that the outputs of the agreed work item on eMBMS enhancements are documented. The key aspects of the work item are as follows:
a. Specify means of using a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. This objective includes evaluation. (RAN1)
b. Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. (RAN2, RAN1)
· The non-MBSFN subframes for unicast can only be used as Scell
c. Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals. (RAN1, RAN2)
a. Study support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)
b. Study support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)
c. Studys olutions where a UE can receive the TV transport service without being authenticated (RAN1, RAN2, RAN3)
	
Editor’s Note: 
· During RAN#71, a RAN1 work item was approved in RP-160675 to address the relevant RAN enhancements in 3GPP.
· Summarize the work
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