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1
Introduction

During RAN2#59bis meeting, companies expressed the need for inputs from operators on the targeted deployment scenarios, use cases and services, in order to be able to start the work on eMBMS Stage 3.
This contribution highlights some common views shared by the co-signing operators and makes several proposals that shall be captured in the Stage 2 [1] if agreed by the group.
2
Services and transmission modes in eMBMS

eMBMS is primarily targeted for the initial deployment by most operators to provide national or regional Mobile TV services. 
For some operators, eMBMS could also be used to deliver localized services (entertainment, information, emergency …) limited to a smaller area like a campus, a mall, a business site, even a home.

For Mobile TV, MBSFN (either on a dedicated or on a shared carrier) is expected to be the most efficient transmission mode and therefore is considered with high interest. MBSFN is also seen as a mean to provide local emergency warnings.

SC-PTM is expected to be more adapted to the second type of services. Nevertheless, SC-PTM is also seen as a mean to provide mobile TV services:
· in areas where the requirements on time synchronization imposed to MBSFN can hardly be met (e.g. some rural areas)

· in indoor cells, for which MBSFN would be hard to optimize
Therefore we conclude that:
· MBSFN: 

· mobile TV

· emergency services
· SC-PTM:

· mobile TV

· localized services (potentially including emergency alerts)
· eMBMS services in indoor cells (home, campus & corporate)

· asynchronous network deployment

3
Deployment scenarios

Following agreements made during RAN2#59 on the priority scenarios for MBMS service continuity, the text below was included in Stage 2:
"E-UTRAN provides the necessary optimization mechanisms to support seamless MBMS continuity between:
1)
MBSFN and single-cell transmission on a shared frequency layer;
2)
MBSFN on a dedicated frequency layer and single-cell transmission on a shared frequency layer;
3)
Cells providing single-cell transmission on a shared frequency layer."

It is then clear that at least the following deployment scenarios are to be considered with high priority:

· Multi-cell (MBSFN) transmission on a dedicated frequency layer

· Multi-cell (MBSFN) transmission on a shared frequency layer

· Single-cell (SC-PTM) transmission on a shared frequency layer

From the scenarios identified in Riga (RAN2#56) by several operators [2], they correspond to the blue ones below:

	Scenario
	Carrier
	Transmission
	Radio bearer
	Counting
	Other mechanisms, comments

	1
	Dedicated
	Multi-cell
	PTM
	Not supported
	Multi-cell may contain 1 to n cells

Audience measurement mechanism required

	2
	Dedicated
	Single-cell
	PTM
	Not supported
	-

	3
	Mixed
	Multi-cell
	PTM
	Not supported (no on / off control)
	Audience measurement mechanism required

	4
	Mixed
	Single-cell
	PTM
	Not supported (no on / off control)
	

	5
	Mixed
	Multi-cell
	PTM
	Supported for on / off control
	On / off control mechanism required

Further discussion is required on techniques of how to manage the edge of the combining area.

	6
	Mixed
	Single-cell
	PTM
	Supported for on / off control

No PTP / PTM radio bearer switching
	On / off control mechanism required

Further discussion is required on techniques to mitigate the interference at the cell edge.

	7
	Mixed
	Single-cell
	PTP
	Supported for on / off control

No PTP / PTM radio bearer switching
	This solution is to provide transmission and core network savings, rather than radio savings.

	8
	Mixed
	Single-cell
	PTP / PTM
	Supported for on / off control and PTP / PTM radio bearer switching
	Switching between scenarios 6 and 7

	9
	Mixed
	Single-cell / multi-cell
	PTP / PTM
	Supported for on / off control and PTP / PTM radio bearer switching and single cell / multi-cell switching
	Switching between scenarios 5 and 7


The 5 other scenarios are derived from these, with on/off control of MBMS transmission and/or change of the transmission mode between SC-PTM and MBSFN. Scenario 2 is not seen as relevant as, if there is a need for eMBMS coverage in an isolated cell, it could be achieved through MBSFN with only one cell.
For the sake of simplicity and progress on eMBMS definition, it is proposed to consider dynamic MBSFN activation as FFS.

Proposal 1: the 3 deployment scenarios listed above shall be considered with high priority for the first LTE release.

Proposal 2: the dynamic MBSFN activation (i.e. dynamic switching between MBSFN and SC-PTM transmissions on a given service area) is not considered with high priority for the first LTE release.
4
Service available but not transmitted

Regarding SC-PTM transmission, it could be that inside an MBMS service area, one or several eNodeBs do not transmit the service while advertising its availability, in order to save radio, backhaul and processing resources, as well as to limit inter-cell interference (e.g. indoor coverage)

In this case, a UE interested in this service should be able to request the service to the network. The procedure itself is FFS (this could be achieved through a UE-eUTRAN procedure e.g. for a free mobile TV channel, and additionally through a UE-EPC procedure if there is a need for authentication and service access control).

The ways to ensure service continuity to a UE when moving toward a cell in which the on-going service is available but not transmitted shall be further studied.

Proposal 3: in an eMBMS Service Area, the service may be indicated as available in the cell while not transmitted if the cell operates in SC-PTM transmission mode on a mixed carrier.
Proposal 4: For SC-PTM on a mixed carrier, a UE entering a cell in which a service is available but not transmitted shall request transmission of this service to the network (detailed procedure FFS).
5
Support of concurrent services

Operators want to ensure there is no regression with eMBMS in terms of user experience compared to the current delivery of TV services on the cellular network ("unicast"). This is considered as critical for the support and adoption of E-MBMS by operators.
Then, a user with one or several on-going eMBMS services shall be notified when a terminating call (voice, video, other) is received.
Depending on the UE capabilities, the UE may then stop or maintain reception of the eMBMS service(s) while handling the call. Originated calls should be possible in parallel to ongoing eMBMS services if the UE capability allows for it, otherwise the established eMBMS service might be interrupted.
The aim should be to define a simple network solution to support this. If this cannot be achieved this may result in requirement for the capability of simultaneous reception of dedicated eMBMS and unicast carriers by handsets.
Proposal 5: a user taking part in an eMBMS session shall be notified of an incoming call whenever it receives eMBMS services on a dedicated carrier or on a shared carrier. Originating calls shall be possible while reception of eMBMS services is established. A simple network solution should be defined to support this. If this cannot be achieved, this may results in requirement for the capability of simultaneous reception of dedicated eMBMS and unicast carriers by handsets.
6
Support of eMBMS network sharing

When considering broadcast applications such as Mobile TV, deployment scenarios using a dedicated carrier for eMBMS have been discussed in various papers [2]. Operators might have an interest to share such dedicated carriers for broadcast type applications, particularly if there are national regulatory requirements to broadcast certain public TV channels which would then not have to be replicated on each operator’s spectrum. Sharing of eMBMS resources among operators is also important for reasons of cost reduction and improvement of business case. 

Sharing of eMBMS resources among different mobile operators (PLMNs) should therefore be supported by the standard. Especially in a dedicated carrier deployment scenario (MBSFN), the standard shall ensure: 

· to enable users from other PLMNs of the same country to receive and use eMBMS services on a shared resource. 

· to share eMBMS resources independent from unicast resources. Sharing a dedicated eMBMS carrier (MBSFN) shall not imply the need to also share the unicast carrier. The unicast mobility procedures shall not be effected by the sharing of eMBMS resources by operators.

Proposal 6: It is proposed to allow network sharing of eMBMS resources among multiple operators of the same country with focus on, but not limited to, sharing of a dedicated carrier MBSFN. eMBMS network sharing shall not require unicast network sharing. Unicast mobility shall not be affected by the sharing of eMBMS resources by operators. 

7
Open issues
This part tries to list some points to be considered as Stage 2 open issues (not exhaustive yet):
· Which kind of information should be provided to the UE to announce a service (e.g. more than a channel number / id?)

· How service continuity is performed (idle and connected states)

· How a UE requests a broadcast service available but not transmitted (idle and connected states)
· How eMBMS control information is structured
· …

Conclusion

It is proposed that RAN2 discuss the 6 proposals below and if agreeable, capture them in the Stage 2.

Proposal 1: the 3 deployment scenarios listed below are considered with high priority for the first LTE release to efficiently support Mobile TV:
· Multi-cell (MBSFN) transmission on a dedicated frequency layer

· Multi-cell (MBSFN) transmission on a shared frequency layer

· Single-cell (SC-PTM) transmission on a shared frequency layer


Proposal 2: the dynamic MBSFN activation (i.e. switching between MBSFN and SC-PTM transmissions on a given service area) is not considered with high priority for the first LTE release.

Proposal 3: in an eMBMS Service Area, the service may be indicated as available in the cell while not transmitted if the cell operates in SC-PTM transmission mode on a mixed carrier.
Proposal 4: For SC-PTM on a mixed carrier, a UE entering a cell in which a service is available but not transmitted shall request transmission of this service to the network (detailed procedure FFS).
Proposal 5: a user taking part in an eMBMS session shall be notified of an incoming call whenever it receives eMBMS services on a dedicated carrier or on a shared carrier. Originating calls shall be possible while reception of eMBMS services is established. A simple network solution should be defined to support this. If this cannot be achieved, this may results in requirement for the capability of simultaneous reception of dedicated eMBMS and unicast carriers by handsets.
Proposal 6: It is proposed to allow network sharing of eMBMS resources among multiple operators of the same country with focus on, but not limited to, sharing of a dedicated carrier MBSFN. eMBMS network sharing shall not require unicast network sharing. Unicast mobility shall not be affected by the sharing of eMBMS resources by operators. 
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