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1
Introduction

MBMS forms a part of the proposed E-UTRA specifications, but there is currently no text description in the relevant section of [1]. This Tdoc contains a discussion as to what could be the high level characteristics of MBMS in E-UTRA and based on this proposes some text for inclusion in section 11 of [1]. 

Discussion

It could be expected that MBMS implementation in E-UTRA will be similar to that which has been specified for UMTS Rel6 and therefore it may be useful to take the features of Rel 6 as a starting point for discussing MBMS in LTE.

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 of UMTS 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 via FACH on S-CCPCH) to enable optimum (from a power cost perspective) transmission in each 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 also exists, within SRNC and CRNC, contexts that identify connected mode UEs that have subscribed for a particular service and this can be used to help identify if a session is required in a cell.

c. A notification mechanism to enable UEs to identify when a service/session that they require is about to be transmitted (provide by MICH in combination 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 the transmission of scheduling information (MSCH) enabling UEs to apply DRx.

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

g. A mechanism for transferring UEs to preferred frequency layers to receive MBMS transmissions plus signalling to control their 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 mechanism would not support either of the following:

i.
Feedback from UEs receiving ptm transmissions, for example for power control.

ii.
Retransmissions, within the UTRAN, of MBMS PDUs transmitted by ptm bearers.

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. Whilst it is early in E-UTRA development, in particular discussions in RAN1 regarding MBMS transmission are still ongoing, some conclusions may be possible and open issues identified.

The following items are identified here:

MBMS Information Source Environment and Architecture:

It is suggested that E-UTRAN 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 both broadcast and multicast services; MBMS will be transmitted within defined service areas; BM-SC will signal notification of session start, session stop plus other session related parameters and provide the MBMS data streams. It is assumed that these will be directed to eNBs.

An architectural issue that must be addressed within E-UTRAN is whether an MBMS anchor point for a cell group is required and if so what functions it should perform. Within RAN1 there is discussion regarding the transmission of identical MBMS information from synchronised neighbour eNBs. In UTRAN the RNC can distribute identical content to cells within a cell group. Replacement functionality either in the eNB or an anchor point (possibly the aGW) or a combination of both may be necessary in E-UTRAN.

Transmission of MBMS Services:

It is to be expected that point-to-multipoint transmission of MBMS services will be adopted for LTE. The term MTCH has already been adopted for the Multicast Traffic Channel.

It is proposed that one open issue is the use of point-to-point data transmission of MBMS:

In UMTS Rel6 MBMS, the possibility to use either ptp or ptm transmission added significantly to system complexity. In E-UTRAN the use of ptp may involve less complexity since its impact is largely confined to the eNB although service continuity during cell reselection could become an issue. However, it is understood that use of OFDM is likely to significantly reduce the number of cases where ptp offers a power saving advantage relative to ptm although ptp transmission could enable an optimum use of modulation and coding with consequent economy in radio resource use.

For these reasons it is proposed that the use of the ptp transmission mode should be viewed as ffs pending investigation into the complexity that it will introduce and the gains that could be obtained from its retention.

Counting for Service/Session Uptake and Service Contexts:

It is assumed that MBMS services will be available to MS that are in either idle or active state. It is proposed that a counting mechanism will be required to identify if there are any MS within a cell that require a particular service/ session and, should the ptp mode be retained, whether the ptp/ptm boundary is crossed. It is proposed that it is ffs whether a separate counting mechanism is required for idle and active state UEs. A mechanism similar to that used in UTRA could be appropriate.

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 states to the start/ end of a 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 possibly depending upon conclusions that are made relating to PICH.

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 proposed 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 locates and receives MCCH.

It would be possible to adopt a similar procedure in LTE however it is suggested that minimising data loss by including different information on MCCH or other means should not be excluded at this stage.

Soft and Selective Combining and Implications for Layer 2:

The use of synchronised transmissions in neighbour cells of identical MBMS content is being investigated by RAN1. This could be considered, from a layer 2 perspective to be similar to Rel6 soft combining. The equivalent of Rel 6 selective combining does not appear to have been discussed but possibly it should not be excluded at this stage.

Both of these options would place a requirement on layer 2 to provide identical content to the physical layer in different eNB either simultaneously or at least closely synchronised. 
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 and for a UE to operate DRx for services that it does not require using information transmitted on a dedicated MSCH signalling channel. It is proposed that it is ffs whether service multiplexing is required in E-UTRAN, dependent at least in part upon physical layer mapping decisions. In addition, it is proposed that the provision of support for DRx and the way in which DRx information is signalled are also ffs.

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. Possible uses for feedback signalling could be:

· Reception quality or pathloss reports to enable optimum use of modulation/coding or power when small numbers of users are receiving MBMS ptm transmissions. This could become of greater significance if ptp mode is not supported.

· Within E-UTRAN ARQ retransmissions to small numbers of MS receiving a ptm MBMS bearer within a cell.

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:

· The capability to transmit MBMS broadcast and multicast services within a cell by point-to-multipoint (ptm) bearer (MTCH) within a cell. 

· The transmission shall be capable of being received by MSs that are in either the LTE idle state or the LTE active state.

· It is [ffs] whether the combining by UEs of synchronised transmissions of the same MBMS service made in neighbouring cells should be possible but if so, resource assignment and  layer 2 functions should enable this.

· It is [ffs] whether UE feedback relating to MTCH shall be possible.

· MBMS services are mapped to an MTCH logical channel. The transport channel to which MTCH is mapped is [ffs]. 

· The method by which physical resources are assigned to MTCH, by dynamic TTI based allocation or longer term allocation is [ffs].

· It is [ffs] whether multiplexing of more than one MBMS service onto an MTCH will be possible and whether signalling to enable DRx of multiplexed services by UEs will be provided.

· It is [ffs] whether point-to-point transmission of MBMS services to individual MSs shall be possible.
Notification and Control Signalling:

· An MBMS control channel (MCCH) will be transmitted in cells that provide MBMS services.

· It is [ffs] whether the MCCH will be transmitted periodically within the cell and [ffs] whether there will exist periods of time, greater than the transmission period, for which its content must remain unchanged.

· The MCCH content is [ffs]. It may include the identities of services that are being transmitted or are about to be transmitted in the cell; serving cell MBMS bearer parameters and neighbour cell bearer parameters.

· 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 LTE idle or LTE active states.

Preferred Frequency Layer:

· It is [ffs] whether signalling and procedures for transferring UEs to and from a preferred frequency layer to receive MBMS transmissions will be provided.

Service Continuity on Cell Change:

-
It is [ffs] whether specific methods are required to minimise data loss on cell change whilst receiving MTCH.
4. Conclusions
Text proposals for section 11 of [1] have been made. It is requested that these should be discussed and if found to be acceptable adopted into [1]. 
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