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1 Introduction

This document attempts to outline of the main characteristics of the REL-9 MBMS solution, assumiing that earlier agreements are used as baseline. The document also provides a brief overview of the issues still to be concluded. The document further proposes a number of simplifications that are considered benefitical: no support of overlapping MBSFN areas (merely confirmation), apply a single MCCH i.e. no seperation in a primary and secondary MCCH.
2 Overview
2.1 Main characteristics of MBMS REL-9 solution
There is limited time to develop the MBMS solution for REL-9 and hence it is assumed that the previous RAN2 agreements reflected in TS 36.300 still apply, although only parts of the solution apply in accordance with the main limitations indicated in the agreed work item:

· Mixed carrier only

· Multi-cell transmission only

Proposal 1
Take the agreements reflected in TS 36.300 for multi-cell transmissions on a mixed carrier as the agreed base-line i.e. no MCCH or MTCH on DL-SCH
2.2 Further discussion on main open issues

The work item sheet also indicates further aspects that need not be supported:

· Dynamic control of MBSFN areas

· No feedback

· Overlapping MBSFN areas

· Additional mobility procedures e.g. frequency layer convergence

· MBSFN transmission for MCCH/ hierarchical MCCH structure is FFS

· MBMS need not be supported for home eNBs

2.2.1 Support of overlapping areas

In this section we evaluate whether or not to support overlapping areas by considering the following aspects: complexity, service continuity.

Complexity

According to 36.300 the control architecture for multi-cell transmission includes a pMCCH and one or more sMCCH, both of which are mapped to MCH. If we assume this as the agreed base-line, at first glance it seems that avoiding support of overlapping areas just puts a restriction on the number of sMCCH to be supported in the specification.
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However, when considering the case of overlapping MBSFN areas in a bit further detail it seems there are further implications:

· In a situation as shown in fig. 1, it is assumed that the content of pMCCH is different for each of the 3 areas (as indicated by different colours)

· According to 36.300 pMCCH is mapped to MCH, which means that in the overlapping area there would be a need for 3 MCH i.e. one for pMCCH, one carrying sMCCH for MBSFN area 1 and the corresponding MTCHs and one carrying sMCCH for MBSFN area 2 and the corresponding MTCHs
· In case there are no overlapping areas, there is no need to support multiple MCHs i.e. pMCCH, sMCCH and the MTCH can all be mapped to the same MCH.

· It could further be questioned whether pMCCH-information should really be provided to MCH. In case pMCCH only includes pointers to sMCCH, it may be better to provide this information on BCCH instead i.e. it is not efficient to reserve seperate resources of a small amount of information, which is assumed not to change frequently.
Altogether, it seems that support of overlapping areas increases complexity considerably
Service continuity

Introducing overlapping areas can be regarded as one of the possible solutions for supporting service continuity between MBSFN areas supporting different service mixes e.g. service continuity between cell A, which provides services 1,2,3 and cell B, which provides service 3,4,5 (cells belong to separate MBSFN areas). However, there are a number of drawbacks:
· Additonal resources are needed in the overlapping areas

· Additional complexity, as outlined in the previous

An alternative means to provide seamless service continuity between different MBSFN areas concerns signalling information regarding neighbouring MCH configurations. This also introduces additional complexity and signalling.
Considering that the the REL-9 MBMS solution is addressing a basic mechanism and e.g. does not include dynamic MBSFN area control, suggests that it may be possible to avoid additional mechanisms to improve service continuity in this release.

Altoghether, our proposal is as follows:

Proposal 2
Do not support overlapping areas in REL-9, nor other means to enhance service continuity e.g. signalling of neighbouring MCH configurations
2.2.2 Control structure
With the proposal to not support overlapping MBSFN areas and to only have a single MCH, the seperation of MCCH into a primary and a secondary control channel has become more or less a discussion that can be left to future releases (provided these restrictions are removed) in other words, in REL-9 we only need to consider a single MCCH.
Proposal 3
Apply a single MCCH i.e. no seperation in to a primary and a secondary MCCH

Note
This discussion concerns aspects like whether e.g. the service availability information should be provided per MCH or not.

Some further thoughts about the control information and its allocation are provided in an annex to this document.
2.2.3 Characteristics of resulting MBMS solution

The resulting MBMS solution can be characterised as follows (focussing on RAN2 aspects):

Channel structure
· BCCH includes a pointer to the MCCH (i.e. no split in primary and secondary MCCH)

· The MCCH is always mapped on MCH

· The MTCH is always mapped to an MCH

· The MCH carries (one) MCCH and one or more MTCHs using the same MBSFN area

· MAC multiplexing is used

Control information

· BCCH indicates:

· All information required to be able to receive MCCH, e.g:

· MCH configuration

· MCCH configuration, e.g. MCCH scheduling information like periodicity, offset
· MCCH indicates:

· Semi-static scheduling information e.g:
· Transmitted MBMS services

· Transmission order (might be indicated implicitly, so maybe nothing needs to be signalled)
· MSAP occasion configuration (e.g. MSAP periodicity, offset and duration)
· Dynamic scheduling information is provided within the MSAP occasion
· To enable further UE power consumption improvements, dynamic scheduling information is provided indicating which services are provided in which subframes within the MSAP occasion
Note
The actual scheduling information can either be modelled by means of RRC messages sent via an MSCH logical channel or as MAC control elements. Iit may be desirable to specify the dynamic scheduling together with the other MBMS parts, in which case the MSCH model would prevail. In such a model the dynamic scheduling configuration i.e. the periodicity, offset and duration is specified as the MSCH-configuration.

Seamless mobility support

· No mechanism for supporting of seamless service continuity between MBSFN areas

Proposal 4
It is proposed to update 36.300 in accordance with the information provided in the above bullets.

2.3 Way forward
TS 36.300 should be updated to reflect the MBMS solution from proposal 2- 4, mainly by removing the parts reflecting elements not applicable for REL-9. 

Proposal 5
Try to make a CR during RAN2#65bis to update 36.300 to reflect the MBMS solution reflecting proposal 1-4. If not possible, an email discussion may be organised up to RAN2#66.

W.r.t. to stage-3 handling, we propose to use the same handling as used for UMTS WI with 1 CR per stage-3 specification:

Proposal 6
Attempt to have one CR per impacted stage-3 specification ready for the September RAN meeting.
3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
Take the agreements reflected in TS 36.300 for multi-cell transmissions on a mixed carrier as the agreed base-line i.e. no MCCH or MTCH on DL-SCH
Proposal 2
Do not support overlapping areas in REL-9, not other means to enhance service continuity e.g. signalling of neighbouring MCH configurations

Proposal 3
Apply a single MCCH i.e. no seperation in to a primary and a secondary MCCH

Proposal 4
It is proposed to update 36.300 in accordance with the information provided in the bullets in 2.2.3.

Proposal 5
Try to make a CR during RAN2#65bis to update 36.300 to reflect the MBMS solution reflecting proposal 1-4. If not possible, an email discussion may be organised up to RAN2#66.

Proposal 6
Attempt to have one CR per impacted stage-3 specification ready for the September RAN meeting.

4 MBMS control information (annex)

The following MCCH information is assumed not to be applicable anymore:
· Counting control

· Frequency layer convergence info

· Neighbour information (mainly for service continuity)

Available services

The control information regarding available services includes the service & session identities (possibly including short to optimise the signalling of other parts of the configuration) as well as the service state/ the UE action required to (continue) receiving service e.g. session start/ stop/ reconfiguration/ availble on request. The need for the latter state related information may be limited considering the removal of dynamic control & feedback.

Radio resource configuration, common (for control & traffic)
Our assumption is that MCH configuration is modelled as information common for control and traffic, even for an MCH used only for either control or data, mainly to limit the signaling options.

The MCH configuration includes a specification of which radio resources are used for the concerned MCH i.e. the MBSFN sub-frame allocation pattern (MSAP). In case there is only one MCH, one can debate if anything is needed in addition to the MBMS subframe allocation already provided in SIB2. There may however be other MCH configuration parameter to be provided (note however that there is no DL-SCH configuration).

Radio resource configuration, control
The control related radio resource configuration concerns information about the logical channels carrying control information (MCCH and/ or MSCH).

Radio resource configuration, traffic
The control related radio resource configuration concerns information about the logical channels carrying traffic information (MTCH).
Scheduling configuration related information

It has been agreed that semi-static scheduling information is provided on MCCH. It is assumed this mainly concerns the transmission order, which may be implicit from the order the services are listed i.e. no additional signalling seems needed.
In addition, it has been agreed that it is possible to provide dynamic scheduling information once per 'MSAP occasion' indicating if and where the service is scheduled within this 'MSAP occasion'. It was FFS whether this would be modelled as MAC control or as RRC messages sent across an MSCH logical channel. It may be desirable to specify the dynamic scheduling together with the other MBMS parts.

The MSCH configuration would concern the MSAP occasion periodicity and possibly an offset. The actual scheduling information is assumed to be similar as to what is provided in UTRA.

MCCH modification information

So far not much has been agreed regarding the change notification mechanism. In UTRA the UE is informed about which MBMS services have changed compared to the previous modification period, so the UE would need to take action only when the change affected a service it is interested to receive. Although in general this seems an interesting approach, the actual benefit depends a little on how the control information is structure and how much of it is really service specific.

Hence, some further progress regarding the control information structure seems desirable before it is possible to determine which change notification mechanism is most optimal.

The following table provides an overview of the discussion in the previous:

	Information
	BCCH
	Comments

	Available services:

· Service identities/ short ids

· Service state/ UE action required to (continue) receiving service
	· MCCH

· MCCH
	There may be no/ limited need for service state information

	MBMS subframe allocation
	BCCH
	Existing field in SIB2

	Radio resource configuration, common:

· MCH configuration
	· BCCH
	Needed to acquire MCCH

	Radio resource configuration, control:

· MCCH configuration

· MSCH configuration
	· BCCH

· MCCH
	MSCH config concerns MSAP occasions

	Radio resource configuration, traffic- semi static:

· MTCH configuration
	· MCCH
	

	Dynamic scheduling information

· Dynamic scheduling
	· MSCH
	The actual scheduling messages

	MBMS change notiification
	FFS
	Depending on control information structure
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