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1
Introduction

The stage 2 definition of MBMS UTRAN MAC architecture [1] has extended the Rel 5 architecture to include a MAC-m entity for each cell where MBMS transmissions are made. The MAC-m entity is incorporated within the MAC-c/sh to form MAC-c/sh/m. Although it is late in MBMS architecture definition, this paper questions whether selective and soft combining would be better modelled if an additional MAC entity, MAC-mg, were to be added to the layer 2 architecture.

2
Discussion

The current model of UTRAN MAC architecture enhanced for MBMS associates a single MAC-m entity with the MAC-c/sh of each cell that operates MBMS. It is proposed that while this is a sensible model for some MBMS functionality it is not a good model where selective and soft combining of MTCH is used.

It is suggested that UTRAN MAC-m is a good model for: 

· Multiplexing MCCH onto an R99 S-CCPCH or onto an MBMS specific S-CCPCH where all of the MTCH are local to the cell i.e. they are not part of a cell group.

· Multiplexing more than one MTCH onto an MBMS S-CCPCH when all the MTCH are local only to that cell.

It is further suggested that UTRAN MAC-m is not a good model when a single MTCH stream is transmitted in a co-ordinated fashion in more than one cell, as is the case where transmissions are made in cell groups for soft or selective combining. This is particularly so when the data stream is bursty and/ or there is more than one, non-constant bit rate, MTCH mapped onto an MBMS S-CCPCH i.e. where scheduling is required. The reasons are:

· There is a hidden scheduling co-ordination function between the MAC-m of the cells that are part of the cell group i.e. they are supposed to schedule exactly the same MTCH transport blocks at the same points in time as for the other members of the cell group.

· The traditional interface between MAC and RLC whereby a single MAC controls the transfer of PDUs from RLC in response to buffer status reports has had to be replaced by one whereby RLC transfers PDUs to multiple MAC-m entities which buffer them prior to transmission. 

It is proposed that the situation could be improved if a new RNC MAC entity, MAC-mg, was added to the model. The MAC-mg entity would control scheduling of MTCH data on a TTI basis for MBMS S-CCPCH when the S-CCPCH carries an MTCH that is part of a cell group. It would be responsible for scheduling and transport format selection for each MBMS S-CCPCH that is part of the cell group. There would be no MAC-mg peer within the UE, in the UE MBMS MAC functionality would remain within MAC-m. 

There may be more than one MAC-mg associated with an RNC but there need not be one MAC-mg per cell group, the number of MAC-mg and the MTCH that are managed would be implementation specific. Because an MBMS S-CCPCH can be a bearer for more than one MTCH, and because different combinations of MTCH may be mapped to an MBMS S-CCPCH in different cells, it is proposed that a single MAC-mg would control all MTCH mapping to MBMS S-CCPCHs that are not independent i.e. if MTCH1 is multiplexed with MTCH2 in cell A and MTCH2 is multiplexed with MTCH3 in cell B then MTCH1, MTCH2, MTCH 3 should be controlled by the same MAC-mg.

It is proposed that by introducing MAC-mg:

· There will be no hidden scheduling co-ordination; the single entity can ensure common scheduling for each cell in a cell group and ensure multiplexing operates on shared S-CCPCH.

· The interface between RLC and MAC operates in the R99 manner i.e. RLC indicates to one MAC that it has data to send and one MAC indicates when it will accept it.

It is possible that an MCCH is multiplexed onto an S-CCPCH for which resources are scheduled by a MAC-mg. For this case it is proposed that MCCH PDUs are transferred to MAC-mg via MAC-c/sh/m and that MAC-mg ensures that transmission commences at the correct time.

Figure 1 illustrates the proposed model in UTRAN. The model for the UE remains unchanged.
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Figure 1: UTRAN MAC architecture

The functions of the MAC-mg entity would be:

· Scheduling – Priority Handling: This function manages common transport resources between MBMS data flows according to their priority. The scheduling/ priority handling operates within each cell group that the MAC-mg entity controls and takes account of the multiplexing of more than one MTCH onto an S-CCPCH and the fact that S-CCPCH in different cells may carry different combinations of MTCH. The function takes account of any MCCH that are multiplexed onto any S-CCPCH for which it schedules MTCH.

· TCTF MUX: This function inserts the TCTF field into the TCTF field of the MAC header. 
· Addition of MBMS-ID: This function adds the MBMS-ID into the MAC header.
· TFC selection: This function selects the TFC that is to be used by each FACH transport channel that the MAC-mg controls for each TTI.
and is illustrated in the following figure:
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Figure 2 MAC-mg architecture

3
Conclusions

Although it is quite late to introduce changes to the MAC model, it is proposed that revision of the MAC architecture for MBMS should be considered to take account of the needs of co-ordinated scheduling for soft and selective combining by introducing the MAC-mg entity. 
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