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1
Introduction

At WG2#53 a first discussion of MBMS for LTE produced agreed text that was incorporated into [1]. This Tdoc identifies additional issues for which it may be possible to come to a conclusion and as a consequence expand upon what has been agreed so far.

2 Discussion

At WG2#53 sections were added to [1] that captured some fundamental principles of MBMS in LTE that could be agreed at the time. It is suggested that not all items that could be addressed by the TR were completed and it is the purpose of this Tdoc is to identify these open topics.

The following are identified:

2.1 Notification

The TR does not at present include any description of notification. It is suggested that a section should be added to indicate what could be agreed.

As is the case for UMTS Rel6 it can be expected that a UE will need to be able to identify if a service that is of interest is available in a cell, when it powers on, when it activates the service and when it enters a service area from an external cell. In addition it will need to identify when a session starts or counting takes place.

It is thought that there is general agreement that a UE will obtain this information from a periodically transmitted MCCH. It is also thought that it is accepted that the UE should be able identify if there is service information that is of interest after minimal receiving of MCCH and that MCCH carries ptm bearer parameters for ongoing services. It is proposed that this information should be captured in the CR.

It is also proposed that it could be indicated that the MCCH would indicate whether a service is provided by ptm or available by request.

Suggested text for [1] is provided in the Annex.

2.2 Counting

It is already identified in the TR that there is at least a need to identify whether there is no MBMS user interested in a service in a cell and there may be a requirement to count precise numbers interested in a cell. What is not clear is the level of security protection to be applied to the counting process. 

In UMTS Rel6 it was decided that a UE had to be moved to connected mode before it could be counted. It is not clear whether a similar level of protection is needed in LTE. For UEs that are in RRC_Connected state then the equivalent of UMTS connected state is already available provided that the counting process uses RRC signalling. For UEs that are in RRC_Idle state it would be available if the UE were required to be moved to RRC_Connected state in order to be counted.

It is proposed that a statement indicating that it is FFS whether UEs should use RRC IP protected signalling for counting. Suggested text is included in the Annex.

2.3 Preferred Frequency Layer

For UMTS Rel6 the concept of a preferred frequency layer was introduced to enable the transmission of particular MBMS services solely in that layer. It is suggested that the concept of a preferred frequency layer could be carried over into LTE and that the following features may be required to enable its use:

· Indication, probably on MCCH, that a preferred frequency layer is to be used for a particular MBMS session,

· Cell reselection criteria to retain UEs that are in RRC_Idle state in the preferred layer,

· Signalling procedures to enable UEs that are in RRC_Connected state to be handed over to a preferred layer,

· Layer dispersion procedures.

It is suggested that a statement could be added to section 11.1 of [1] to indicate the potential requirement to take account of preferred frequency layers. Proposed text is contained in the Annex.

2.4 UE Feedback

In UMTS Rel6 there was no use made of UE feedback for p-t-m services whereas for GSM feedback from a number of UEs for the purposes of access network ARQ has been adopted.

One potential application of UE feedback is for ARQ operation with the Node B. By providing retransmissions at the access network level the need for recovery mechanisms that are external to it would be reduced. In LTE it is to be expected that the network and UE overhead of keeping a UE in active state could be relatively small and the signalling cost of requesting re-transmissions may also be small.  

A second potential application, possibly only when there are small numbers of UEs present in the cell is adaptive modulation and coding control. 

It is proposed that the option for using UE feedback for one or both of the reasons mentioned above should not be excluded at the study stage. It is therefore suggested that text should be included in the TR to indicate that the question of feedback and the applications to which it relates are ffs. Suggested text changes to section 11.1 of [1] are contained in the Annex. 

2.5 Service continuity during cell reselection 

In developing MBMS for Rel6 it was understood that there was no requirement to ensure continuity of MBMS reception through cell reselection events. It is proposed that it would be useful to set a target for what we intend to achieve within LTE and reflect this in the TR. In part at least this must depend upon requirements set externally to RAN2.

It could be assumed that, where service is being received in a cell that is part of a multi-cell transmission, there should be no disruption to reception when cell reselection occurs. It is possible that multi-cell transmission will form the majority of transmissions within a service area but at multi-cell boundaries, for example if an MBMS anchor node does not cover the whole service area and in areas where single cell transmission is used or the service is obtained in a cell on-demand, minimising data loss could be of value although it is not mandatory for cell reselection to be lossless.  

It is suggested that it is too early to be precise regarding the mechanisms, if any, that are to be used to ensure service continuity but it is proposed that a general statement should be added to the TR to indicate the intention.  Suggested text changes to section 11.1 of [1] are contained in the Annex.

3.
Conclusions
Some topics have been proposed for discussion and suggested changes to [1] are contained in the Annex. Should some or all of the proposed changes be acceptable then a CR could be provided.
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11
MBMS

This subclause provides an overview on MBMS in E-UTRA/E-UTRAN.

11.1
MBMS principles

The E-UTRA/E-UTRAN supports the following principles for MBMS:

-
E-UTRA/E-UTRAN should permit simultaneous, tightly integrated and efficient provisioning of dedicated (unicast) and MBMS services to the user;

-
MBMS transmissions from several eNBs may be co-ordinated. Co-ordination of MBMS transmissions with SFNs may be done in several eNBs of an SFN area. SFNs may be differently defined in multiple SFN areas.

-
To avoid unnecessary MBMS transmission in a cell where there is no MBMS user, the network may detect at least one MBMS user interested in the MBMS service in the cell e.g. by polling. It is FFS whether or not it is needed to count the precise number of UEs interested in an MBMS service. It is FFS whether integrity protected RRC signalling is required for this process;

-
UEs in either RRC IDLE or RRC CONNECTED mode are allowed to receive an interested MBMS service;

-
The scheduler may take into account UE capability and MBMS transmission to allow for simultaneous reception of unicast and broadcast services;

-
TDM multiplexing of all MBMS services in one cell should be supported. This allows as low duty cycle as possible in the UE;
-
The PDCP layer performs header compression for MBMS transmission;

-
Single-cell services e.g. like CBS and multi-cell services e.g. with SFN may be supported by different transmission mechanisms;

-
MBMS may be provided on a carrier dedicated to MBMS as well as on a carrier shared with non-MBMS services.
NOTE:
The definition of the carrier will be clarified later.
-
MBMS transmissions may take place in a preferred frequency layer (FFS).
-
The use of UE feedback in MBMS transmission e.g. to support ARQ is FFS.

-
MBMS procedures will endeavour to minimise data loss on cell reselection but lossless cell reselection is not mandatory.
11.2
MBMS functions

The E-UTRAN supporting MBMS comprises eNBs and co-ordinating functions.

The functions hosted by the eNB may be:

-
Scheduling and transmission of MBMS control information;

-
Scheduling of single-cell MBMS transmissions;

-
Transmission of single-cell and multi-cell MBMS services;

-
Radio bearer control for MBMS.

The co-ordinating functions may include:

-
Distribution of MBMS services;

-
Co-ordination of multi-cell MBMS transmissions;

-
MBMS SAE bearer control.

It is FFS which node in E-UTRAN performs the co-ordination functions.

11.3
MBMS transmission

A point-to-multipoint radio bearer is used to carry MBMS traffic. It is FFS whether a point-to-point radio bearer is also used to carry MBMS traffic or not.

There may be two types of MBMS transmissions in E-UTRA/E-UTRAN:

a)
Single-cell transmission:
-
An MBMS service, e.g. message distribution, is transmitted only on the coverage of a specific cell;

-
An MBMS service may be transmitted on DL-SCH;

-
Combining of MBMS transmission from multiple cells is not supported.

b)
Multi-cell transmission:

-
An MBMS service, e.g. mobile TV, is transmitted on the coverage of a group of cells;

-
An MBMS service may be transmitted on MCH;

-
Combining is supported e.g. with SFN. It is FFS which combining scheme is supported;
-
Synchronous transmission of an MBMS service from the cells is possible.
11.4 Notification
UEs can identify whether there is an ongoing transmission for a service that is of interest or a transmission is available on request by receiving a periodically transmitted control channel (MCCH). UEs will receive MCCH for this purpose on cell entry, power on and when a service is activated.
UEs will also identify session start and counting information from MCCH. The trigger for receiving MCCH for this purpose is FFS.
The MCCH structure should enable a UE to identify if there is information transmitted for a particular service with minimal reading of MCCH. MCCH will contain at least bearer parameters for ongoing ptm transmissions.
