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1
Introduction

Although there has been some recent discussion relating to the signalling of MTCH DRx scheduling, this topic remains incomplete within stage 2. This paper proposes that scheduling information is assigned a new logical channel (MSCH) that is mapped to a FACH on the S-CCPCH that carries the MTCH. A draft CR is attached to add this to [1].

2
Discussion

The purpose of MTCH scheduling information is to enable a UE to perform DRx. This could be used where a service is bursty or where two or more services are time multiplexed onto a single S-CCPCH. An example of the latter that has been discussed is the multiplexing of more than one service onto an S-CCPCH where soft combining is employed.

Some decisions relating to DRx scheduling have already been taken and these are captured in [1] and [2]. It has been decided that:

· DRx signalling should be synchronous i.e. transmitted at known points in time [2].

· Indicate a start time and duration for reception of particular MTCH [2]. Different time periods for different services should be allowed [2].

· Be transmitted on the same S-CCPCH as MTCH [1].

In order to progress with deciding how scheduling information should be transmitted it is necessary to make assumptions about the frequency with which scheduling transmissions are made and the quantity of information to be transmitted. 

Based on the decisions already made it could be concluded that MTCH scheduling is intended to provide a time partitioning of the S-CCPCH over periods of time that are long in relation to a TTI but may be short in relation to a session. There exists the possibility that the time partitioning is static for the duration of a session.

It is proposed that the DTx cycle for MSCH should be indicated on MCCH for each S-CCPCH that carries MSCH.

For each scheduling interval it is concluded that the following would be transmitted for each service on the S-CCPCH:

· Service identifier. This could be a combination of a FACH sequence number and MBMS Id as used in the MAC header (assuming MBMS Id is local to a FACH). The service identifier could be omitted if it can be deduced by the sequence order of the other parameters.

· Start and duration of the allocated block in TTI. Adding a repetition period and number of repeats may increase flexibility and enable a longer scheduling interval. Reduction to simple on/off switching for the whole scheduling period may also be required.

These parameters would enable a time partitioning of the bearer between the multiplexed services and could require less than 3 or 4 bytes per service. 

2.1 Methods for in-band transmission of MSCH

Stage 2 has already identified that scheduling information should be transmitted on the same S-CCPCH as that which carries the MTCH that is being scheduled. Potential bearers for this are:

(a) A signalling channel that is mapped onto a dedicated FACH i.e. transport channel multiplexing.

(b) A signalling channel that is mapped onto a FACH that is also used for the transport of MTCH, i.e. logical channel multiplexing.

The use of MAC header bits in MTCH PDUs for the signalling of MTCH scheduling is not considered because unless the MAC header is used for simple on/off signalling the overhead of assigning sufficient bits for the task in the MAC header of every PDU is likely to be inefficient. In addition using MAC header bits where soft or selective combining is used also appears to be a complex task. The use of physical layer bits can also been rejected because of a lack of capacity. 

2.2 The scheduling entity and the source of signalling messages

It has not yet been decided which entity shall be responsible for making scheduling decisions, neither has it been decided that which entity shall format the scheduling signalling messages. Since all MBMS MAC and RRC entities are present only in the RNC, it is not necessary to identify the entity that is responsible for scheduling. However, it is proposed that the source for scheduling signalling should be RRC. This will enable the use of R99 procedures and test whereas there is no precedence for MAC peer-to-peer signalling.

Consequently, it is proposed that a logical channel, MSCH – MBMS Scheduling Channel, should be defined for the transport of MTCH scheduling information. MSCH will be mapped to either a dedicated FACH or a FACH that carries MTCH on the MTCH S-CCPCH. 

MSCH RLC could use UM or TM. Because concatenation and segmentation are probably unnecessary TM may be preferred. 

2.3 MTCH S-CCPCH Scenarios

MSCH signalling could be required in a number of scenarios i.e.

One or more MTCH mapped to one or more FACH on S-CCPCH and:

-
There is no use of selective or soft combining

· Selective combining is used and each cell's S-CCPCH carries the same services.

· Selective combining is used and each cell's S-CCPCH carries a different set of services.

· Soft combining is used and each cell's S-CCPCH carries the same services.

· Soft combining is used and each cell's S-CCPCH carries a different set of services.

In all cases transmission of MSCH transport blocks would be made periodically at times identified on MCCH. In all cases it will be possible to use a either a dedicated FACH for MSCH or to multiplex MSCH to an MTCH FACH. 

Where the scheduling information is different for each cell within a cell group, i.e. the S-CCPCH carry different service combinations and if soft combining is used or if MSCH shares a FACH with MTCH it will be necessary to suspend MTCH transmission to enable the transmission of MSCH. This will entail the loss of an MTCH TTI (assuming that this is greater or equal to the MSCH TTI) and dependent upon the scheduling interval this could be a significant fraction of bearer capacity e.g. 80ms each 1 second interval.

For the case of no combining and the cases of selective combining it would be possible for an MSCH mapped to its own FACH to be transmitted simultaneously with MTCH. This would avoid loss of MTCH capacity and because MSCH will require only a low data rate, for example the 1.7 kbps format may be sufficient, it is believed that only a small increase in power (~ 0.2 dB) would be required. Using a dedicated FACH would enable a higher quality of service for MSCH, this may be desirable even where suspension of MTCH is required

3 Conclusions

The specification of scheduling signalling in [1] is incomplete. It is proposed that a new signalling (MSCH) that is mapped to FACH on S-CCPCH that carries MTCH should be defined in [1]. RLC would use TM. A CR for this is attached.

It is also proposed that stage 3 signalling definition for MCCH should enable the MSCH to be mapped to a dedicated FACH. 
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3.3
Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TS 21.905 [1] and the following apply:
CELL_DCH


CELL_FACH


CG-Id
Cell Group Identifier

CRNC-Id
CRNC Identifier
FFS
For Further Study

MBMS

Multimedia Broadcast Multicast Service

MBMS service ID
Multimedia Broadcast Multicast Service service Identity

MBMS CG-Id
MBMS Cell Group Identifier

MBMS UCG-Id
MBMS UTRAN Cell Group Identifier

MCCH
MBMS point-to-multipoint Control Channel

MICH
MBMS notification Indicator Channel
MSCH
MBMS Scheduling Channel
MTCH
MBMS point-to-multipoint Traffic Channel

NI
Notification Indicator

p-t-p
Point-to-Point

p-t-m
Point-to-Multipoint

PF
Probability Factor

SNI
Secondary Notification Indicator

5.3.2
MBMS Control Plane Protocol Stack Architecture
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Figure 1: Protocol Stack for MCCH and MSCH
Figure 1 illustrates the protocol termination for MCCH in MBMS, which is p-t-m control channel and for MSCH in MBMS which is a p-t-m DRx scheduling channel. 
MBMS functionalities are included in MAC and RRC.

In case of p-t-p transmission, DCCH is used for MBMS and the protocol termination for DCCH mapped on DCH and FACH are presented in [8]. MSCH is not used with p-t-p transmission.
6.2.1
Logical Channels 

6.2.1.1
MBMS point-to-multipoint Control Channel (MCCH)

This logical channel  is used for a p-t-m downlink transmission of control plane information between network and UEs in RRC Connected or Idle Mode. The control plane information on MCCH is MBMS specific and is sent to UEs in a cell with an activated (joined) MBMS service. MCCH can be sent in S-CCPCH carrying the DCCH of the UEs in CELL_FACH state, or in standalone S-CCPCH, or in same S-CCPCH with MTCH. Short indication is always given to UE to when to read MCCH. UTRAN may use in-band notification instead of the MICH to notify users receiving MTCH. [FFS based on decision on SNI].

Reception of paging has priority over reception of MCCH for Idle mode and URA/CELL_PCH UEs.

6.2.1.2
MBMS point-to-multipoint Traffic Channel (MTCH)

This logical channel is used for a p-t-m downlink transmission of user plane information between network and UEs in RRC Connected or Idle Mode. The user plane information on MTCH is MBMS Service specific and is sent to UEs in a cell with an activated MBMS service.
6.2.1.3 MBMS point-to-multipoint Scheduling Channel (MSCH)

This logical channel is used for a downlink p-t-m transmission of DRx scheduling information between network and UEs in RRC Connected or Idle Mode. The scheduling information is specific to an S-CCPCH that carries MTCH and is transmitted synchronously (peridically). 
6.2.2
Transport Channel

FACH is used as a transport channel for MTCH, MCCH and MSCH.

6.2.3
Physical Channel

SCCPCH is used as a physical channel for FACH carrying MTCH or MCCH.

6.2.4
Mapping between channels

Only in downlink, the following connections between logical channels and transport channels exist:

-
MCCH can be mapped to FACH

-
MTCH can be mapped to FACH
-
MSCH can be mapped to FACH
The mappings as seen from the UE and UTRAN sides are shown in Figure 2 and Figure 3 respectively.
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Figure 2: Logical channels mapped onto transport channel, seen from the UE side
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Figure 3: Logical channels mapped onto transport channel, seen from the UTRAN side

6.2.5
Data Flows through Layer 2

6.2.5.1
Data flow for MCCH mapped to FACH

For MCCH, the RLC mode to be employed is UM-RLC, with required enhancements to support out of sequence SDU delivery. A MAC header is used for logical channel type identification.

6.2.5.2
Data flow for MTCH mapped to FACH

For MTCH, the RLC mode to be employed is UM-RLC, with required enhancements to support selective combining. Quick repeat may be used in RLC-UM. A MAC header is used for logical channel type identification and MBMS service identification.
6.2.5.3 Data flow for MSCH mapped to FACH
For MSCH, the RLC mode to be employed is TM-RLC. A MAC header is used for logical channel type identification.
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