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1
Introduction

In Rel 6 of UMTS, provision was made for the transmission and reception of broadcast and multicast information selectively in cells either by ptp or ptm bearers dependent upon what is decided as optimum given the number of UEs that are present in the cell and requiring the service. The provision of an MBMS delivery mechanism in LTE is accepted and this gives rise to the question of how similar the LTE specification should be to the Rel 6 specification, what features should be adopted, what removed and what added.

2 Discussion

2.1 Legacy from Rel6

To enable transmission of broadcast/ multicast services with optimised use of radio resources and UE identification of service presence with minimised use of battery energy, Rel 6 introduced the following:

a. 
Broadcast/ multicast transmission using either ptp (closed loop power control and assured delivery) or ptm (non adaptive power control and no assured delivery) whichever was optimum for a particular cell. 

b.
A counting mechanism to enable identification of the numbers of UEs that require a particular service/session combination in a particular cell. There exists also a context identifying UEs that have subscribed for a particular service.

c. A notification mechanism to enable UEs to identify when a service/session that they require is about to be transmitted (MICH combined with MCCH).

d. Physical (soft) and data link layer (selective) combining of transmissions made in serving and neighbouring cells to improve reception quality at cell boundaries. 

e. Time multiplexing of several MBMS sessions onto a single bearer with UEs enabled to use DRx by scheduling (MSCH).

f. A mechanism that enables UEs to be informed of changes to neighbour cell and serving cell bearer parameters and session stop (periodic reading of MCCH).

g. A mechanism for transferring UEs to preferred frequency layers to receive MBMS transmissions plus signalling to control dispersion at the end of a session.

h. A mechanism for UEs in Cell_DCH state to be able to reject one MBMS ptp service in favour of another.

It was also concluded for Rel 6 that the MBMS protocols would not support either of the following:

i.
Feedback from UEs receiving ptm transmissions.

ii.
Retransmissions of MBMS PDUs transmitted by ptm bearers within the access network.

It is also noted that no provision was made for transmitting MBMS on HSDPA.

2.2 MBMS Functionality and LTE

Taking Rel6 MBMS as a starting point, it can be questioned what should be retained, modified or added for LTE. The following are identified as being topics to be considered:

MBMS Information Source Environment:

It is assumed that UMTS LTE will interface with the same or similar MBMS information source network as that for which Rel6 UMTS and GSM MBMS have been designed i.e. there will be broadcast and multicast services; MBMS is transmitted within defined service areas; BM-SC will signal notification of session start, session stop plus other session related parameters. 

One issue that may not be so clear is whether lack of a requirement in Rel6 for loss free MBMS reception during cell change will be maintained.

A second issue is that the anchor provided by RNC for the synchronised distribution of identical content to cells in a cell group for soft and selective combining is removed. Replacement functionality either in the eNB or an anchor point (possibly the aGW) or a combination of both will be required because soft combining appears to be a necessary component of LTE MBMS.

Counting for Service/Session Uptake:

It is clearly desirable to avoid transmitting unnecessarily in a cell and consequently it is proposed that a mechanism for identifying the number of UEs that wish to receive a session in a cell should be retained in LTE MBMS. It was identified in Rel6 that it is not enough to know whether a UE is subscribed for a service because of session repetitions. It is suggested that counting should be possible both for UEs in the idle and active states and that, whilst the detailed implementation should be optimised for LTE, a mechanism not dissimilar from the increasing probability factor approach adopted for Rel6 may prove to be appropriate.

UE Specific MBMS Context in AS:

In Rel6, each SRNC holds a record of the MBMS multicast services to which UEs have subscribed and this information is transferred to CRNCs when UEs are present in their domains. This enables a decision to be made regarding whether to transmit a service in a cell without counting, although it cannot take account of session interest or idle mode UEs. It is also used to identify whether an SRNC needs to receive a session in order to enable ptp transmission to a UE that it parents.

It is suggested that it should be reviewed whether similar information should be held within the LTE E-UTRAN or whether counting should be applied for each session.

Notification Mechanism:

It is clear that an efficient (from a UE battery use perspective) and reliable mechanism to alert UEs in Idle and Active mode to the start/ end of session transmission and of the resources assigned for ptm transmission is required. 

Whether this should be provided by a combined MICH/ MCCH mechanism as was adopted in Rel6 or by, for example, UE periodic reception of a sub-section of MCCH (MICH incorporated into MCCH) will need to be investigated. It is anticipated that MICH can probably be dispensed with.

MCCH:

In Rel6 MCCH provides information relating to ongoing services in a cell, current cell service to bearer mapping and neighbour cell service to bearer mapping. It is transmitted periodically and revised on period boundaries. It forms part of the notification mechanism, provides information to UEs on cell entry and for UEs receiving MBMS ptm bearers.

It is suggested that the principle of a periodically transmitted and periodically revised MCCH with similar, but not necessarily the same, content to Rel6, could be taken as a working assumption for LTE. 

Service Continuity on Cell Change:

In Rel6, a UE can avoid data loss on cell change if ptm bearer parameters are available through neighbour cell information in the current cell, otherwise there will be a break in reception whilst it receives MCCH.

It would be possible to adopt a similar procedure in LTE although; it is proposed that minimising data loss by including different information on MCCH or other means should be considered.

Use of a ptp Transmission Option:

Rel6 enabled the use of either ptp or ptm bearers for MBMS transmission dependent upon the number of UEs requiring a session in a cell. The existence of the ptp option increased MBMS complexity and, although provision of ptp may be simpler in LTE than for Rel6, it is understood that the use of OFDM will significantly reduce the situations where there could be a gain from using ptp rather than ptm.

It is suggested that ptp should only be retained for LTE if significant advantages can be demonstrated and omitted as a working assumption. 

Soft and Selective Combining:

Soft and selective combining of current and neighbour cell MTCH transmissions within a cell group is used in Rel 6 to improve the reliability of MTCH transmission at cell edges. It is understood that for LTE OFDM transmission, significant advantage can be obtained from UEs receiving synchronised transmissions of identical content in neighbour cells. It can be expected that 'soft combining' will be an important feature of LTE MBMS.

The Node B centric architecture that has been adopted for LTE could make the provision of identical transmissions in neighbour cells more difficult to achieve than for Rel6. It can be expected that layer 2 processes within neighbour eNBs must be capable of transmitting MBMS packets in a synchronised manner with identical subdivision, if applied, and MAC headers. Identical physical layer resources must also be applied in each cell of the cell group.

Preferred Frequency Layers:

It is suggested that a similar concept to preferred frequency layer concept of Rel6 and supporting signalling procedures will be required in LTE. Whether the equivalent of the dispersion procedure would be required is not clear.

Multiplexing of MBMS Services:

In Rel 6 it is possible to multiplex more than one MBMS service onto a single MBMS bearer using MAC header service identification and for a UE to operate DRx for services that it does not require using information transmitted on a dedicated MSCH signalling channel. 

Whether multiplexing is required for LTE will depend, in part at least, upon the way in which physical resources are assigned to MBMS services. Whilst it is desirable that a UE should be able to perform DRx if situations occur where this is necessary, it is suggested that it is too early to identify that an equivalent to MSCH is required and it is proposed that MSCH should be omitted from identified MBMS channels at this stage.

Channels and Mapping to Resources:

Based on the above and decisions made so far in progressing LTE stage 2 it is proposed that two MBMS specific logical channels MCCH and MTCH should be adopted as working assumptions. MCCH and MTCH will not use HARQ retransmission and should be capable of reaching to the cell edge. Soft combining at cell edges of MTCH implies a use of continuously assigned resources rather than dynamically assigned shared resources. For these reasons it is suggested that mapping to DL-SCH may be inappropriate and an MBMS specific transport channel, MCH, should be defined.

UE Feedback for MBMS:

For Rel6 UE feedback signalling was excluded for MBMS.  It is suggested that the possibility to use uplink signalling by UEs and retransmission of MBMS packets to improve MBMS reception should not be excluded at this stage.

3. 
Proposal of text for inclusion in section 11 of [1] 

The following text, based on the above, is proposed for inclusion in section 11 of [1]:

The MBMS capability within E-UTRA shall include:

MBMS Data Transfer:

· A point-to-multipoint (ptm) data transfer mechanism that enables the transfer of MBMS broadcast and multicast data within a cell. 
· The combining by UEs of synchronised transmissions of the same MBMS service made in neighbouring cells should [ffs] be possible and resource sharing and layer 2 functions should enable this.
· MBMS services are mapped to an MTCH logical channel. The transport channel to which MTCH is mapped is [ffs]. 

· The method by which resources are assigned to MBMS bearers, by dynamic TTI based or longer term allocation is [ffs].
· It is [ffs] whether multiplexing of more than one MBMS service onto an MBMS bearer will be possible and whether signalling to enable DRx of multiplexed services by UEs will be provided.

Notification and Control Signalling:

· An MBMS control channel (MCCH) will be transmitted in cells that provide MBMS services. It may [ffs] be transmitted periodically. Its content [ffs] may include the identities of services that are being transmitted or are about to be transmitted in the cell, MBMS bearer parameters and service mappings applicable to MBMS services being transmitted in the cell and [ffs] neighbour cell bearer parameters and service mappings. The MCCH content may be revised only at specific time intervals [ffs]
· UEs should be able to identify in an efficiently (battery consumption) whether there are specific MBMS services being transmitted in a cell or are about to be transmitted in a cell.
· The transport channel to which MCCH is mapped is [ffs].
Counting:

· A counting mechanism that enables the identification of the number of UEs within a cell that require particular service/ session combinations. It is [ffs] whether the counting process should be capable of being applied separately to UEs that are in the idle or active states.
Preferred Frequency Layer:

· It is [ffs] whether methods for transferring UEs to and from preferred frequency layers to receive MBMS transmissions will be provided.

4. Conclusions
A summary of the attributes of MBMS in Rel 6 and of potential adoption and extension of these attributes for LTE has been made. Text based on this summary has been proposed for inclusion in section 11 of [1]. 
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