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1. Introduction
SA2 has initiated the study System Architecture Enhancements to eMBMS for Television Video Service, as captured in TR 23.746 [1]. In the meantime, the parallel RAN WI has started in RAN1#84bis [2]. 
In this contribution, we look at the deployment scenarios and system aspects for eMBMS enhancements and their impact on RAN2 specifications.
2.
Discussion
2.1 Scenarios and Key Issues

SA2 has so far identified 4 different key issues for which solutions have been provided or are expected to be provided in Rel-14 timeframe. These are:

· Key issue #1: Support of Free-to-Air (FTA) service over 3GPP. This key issue includes both broadcast only case, and broadcast+unicast service. 

· For broadcast only service: The programs are receivable by all receivers, with no MNO subscription required. 

· For broadcast+unicast service: The programs are receivable by all subscribers of the MNO and roaming subscribers of other MNOs with roaming agreement, with no additional subscription required.

· Key issue #2: Broadcast Only service for UEs with no MNO broadcast subscription. Related to key issue #1, focusing on the broadcast only service with no MNO subscription. 
· Key issue #3: Support of Shared eMBMS functions, including means for allowing shared eMBMS network functions between MNOs in order to enable delivery of broadcast content across the MNOs, including the case that one of the PLMNs is configured only for broadcast service. Depending on the use case, the broadcast content across the MNOs may be available only to UEs with cellular subscription within the group of MNOs, or open to UEs with and without MNO subscription.

· Key issue #4: Decoupling of content, MBMS service and MBMS transport functions. 
Observation 1: Key issue #4 is contained within the core network and does not have RAN impacts. 

TR 23.746[1] currently includes (v0.1.0) two solutions that have RAN impact, one for Key issue #2 (and therefore key issue #1 for broadcast only service case) and one for key issue #3. In the following, we evaluate the impacts to RAN, and in particular RAN2 specifications of those solutions. 

This evaluation focuses on broadcast only part of the enTV work. It is expected that SA2 will progress work on the broadcast+unicast aspects in the near future. 

Solution 1: Shared eMBMS network (TR 23.746 Section 6.1)

The solution proposes a common eMBMS network shared among participating PLMNs. There are two different flavours currently being discussed at SA2 as shown in Figures 2.1-1 and 2.1-2:

Option 1:
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Figure 2.1-1: Shared eMBMS network with per PLMN MBSFN synchronization areas.

This option introduces inter-PLMN M3 (denoted M3*). This aspect can have some RAN3 impacts but not RAN2. 

Option 2: 
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Figure 2.1-1: Shared eMBMS network with inter PLMN MBSFN synchronization areas.

This option introduces the possibility of inter-PLMN MBSFN areas using standalone MCE common across PLMNs. 

For this scenario, RAN should study whether this cross PLMN MBSFN synchronization area is feasible but such work should be led by RAN3. 

This architecture also enables to possibility of a standalone end-to-end eMBMS network, i.e. an operator may deploy an end to end network only for the purpose of TV broadcast (yellow network elements in Figure 2.1-1 and 2.1-2).

Here the main aspect which affect RAN1 and RAN2 is UE having subscription with PLMN 1 and unicast service via PLMN1 while receiving eMBMS via PLMN2. 
Proposal 1: RAN2 should identify the issues which affect RAN2 specifications for a UE receiving unicast service via a first PLMN while receiving eMBMS via a second PLMN. 

Solution 2 Broadcast Only service for UEs with no PLMN broadcast subscription
Two new configurations for broadcast reception modes were defined by SA2: 

Receive Only Mode: A UE configuration option that allows a UE to receive only eMBMS broadcast service without the need to access and register with the PLMN offering the eMBMS service. When the UE is configured in this mode, the UE shall camp on a network cell in an eMBMS Broadcast carrier that indicates that eMBMS receive only mode is enabled, when available. The UE shall refrain from any Mobility Management or other signalling with the network offering eMBMS. The UE uses the acquired system information to receive eMBMS broadcast. Use of Receive Only Mode does not require USIM for the UE.

Receive Only Mode with independent unicast: A UE configuration option that allows a UE to operate as Receive Only Mode (as defined above) 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.

For this solution 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. The content can be Free To Air (FTA) content as defined in TS 22.101[x] in which case it can be viewed without content subscription.

· For Broadcast Only Mode, there is no need for the UE to support uplink, i.e. it can work as a downlink only solution.

Figure 2.2-2 shows the components of a UE in Receive Only Mode and in Receive Only Mode with independent unicast.
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Figure 2.2-2: UE components in Receive Only Mode and Receive Only Mode with independent unicast

The unicast component is active only in Receive Only Mode with independent unicast. The unicast component follows regular NAS/RRC procedures for E-UTRAN/EPC in order to receive unicast service.

Figure 2.2-2 shows a schematic of the UE's Broadcast component behaviour for Receive Only Mode and Receive Only Mode with independent unicast:
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Figure 2.2-2: UE behaviour
For the broadcast component UE is configured with eMBMS radio resources for TV service with no PLMN subscription. It may also be configured with service specific and content specific configuration. The UE operating in Receive Only Mode scans the configured eMBMS radio resources and performs system acquisition. The broadcasted system information contains information about whether eMBMS Receive Only Mode is supported in the cell. The UE shall camp on a network cell in an eMBMS Broadcast carrier that indicates that eMBMS receive only mode is enabled, when available. The UE shall refrain from any Mobility Management or other signalling with the network offering eMBMS. A UE configured for Broadcast Only Mode shall not camp on a cell that does not indicate that eMBMS receive only mode is enabled.
Proposal 2: RAN2 should define a Receive Only Mode and Receive Only Mode with independent unicast configuration in the UE with its corresponding behaviour. 

For these modes to be feasible, the UE should be able to discover, select, and obtain the necessary system information, including the support for above modes, from the eMBMS cell without any signalling over unicast cells. In addition, a mechanism to prohibit legacy UEs trying to acquire and camping on this cell should be supported but this can be studied in RAN1 first since RAN1 already agreed on a non-backward compatible carrier which makes it possible to re-design acquisition signals. The stand-alone operation for the eMBMS carrier is also one of the objectives of the RAN WI [2] as follows:

Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)

Based on these, 
Proposal 3: RAN2 should define self-contained system information broadcasting over an eMBMS cell to enable stand-alone operation. 
We note that changes to SI transmission will also be necessary with increased number of MBSFN subframes (as part of the WI objective) since some of the subframes currently used for SI broadcasting will be occupied by MBSFN subframes.
Proposal 4: RAN2 should define mechanisms to deliver system information in a cell with an increased number of MBSFN subframes.

The exact transmission mechanism of SI (periodicity etc.) as well as its contents (including transmitting several of them simultaneously) can be finalized after RAN1 progress on the issue. 
3.
Conclusion

In this contribution, we discussed the systems aspects of the new WI for eMBMS enhancements and propose the following:
Proposal 1: RAN2 should identify the issues which affect RAN2 specifications for a UE receiving unicast service via a first PLMN while receiving eMBMS via a second PLMN. 
Proposal 2: RAN2 should define a Receive Only Mode and Receive Only Mode with independent unicast configuration in the UE with its corresponding behaviour. 
Proposal 3: RAN2 should define self-contained system information broadcasting over an eMBMS cell to enable stand-alone operation. 

Proposal 4: RAN2 should define mechanisms to deliver system information in a cell with an increased number of MBSFN subframes.
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