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Introduction

In case of selective combining of MTCH channels from neighboring cells, the current model of MAC-m entity described in TS25.346 MBMS Stage 2 is not clear in the UE side. Thus, we feel that we have to clarify this issue before drafting TS25.321 MAC spec.

Existing MAC Model for MBMS
TS25.346 [1] describes the model of radio interface protocols including MAC-m entity. If MTCH channels from two cells are selectively combined by UE, then the model looks like the figure 1.
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Figure 1: Illustration of radio interface protocol model for selective combining of MTCH channels

The problem of this model is that for neighboring cells MAC-c and MAC-sh functions are not applied to the UE side. For neighboring cells, only MAC-m functions are applied to the UE side. In other words, for neighboring cells MAC-c/sh/m in the UE side does not deal with shared channels and common transport channels except FACH carrying MTCH. Therefore, we think that it is necessary to discuss how to specify MAC model in the UE side.

In the meantime, in case of soft combining of MTCH channels from multiple cells, the current model has no issue on MAC model. The soft combining will be done in the physical layer, so that there is only one MAC-c/sh/m entity. That is the same as Release 99.

Furthermore, in the UTRAN side there will be no issue for MAC model. Since MCCH or MTCH can be multiplexed into one SCCPCH carrying R99 FACH or PCH, UTRAN should have one MAC-c/sh/m per cell because of TFCS selection and scheduling.

Therefore, clarification is needed only for MAC in the UE performing selective combining.

Possible MAC Models for MBMS
This section discusses possible options to clarify specification of the MAC model.

1.1 Option 1: Separation of MAC-m from MAC-c/sh for all cells

In this option, MBMS UE separately manages MAC-m and MAC-c/sh entities in the UE side.

· MAC-c/sh entity (Same as R99)

· The MAC-c/sh entity is used to manage FACH/RACH/DSCH except FACH carrying either MTCH or MCCH.

· There is only one MAC-c/sh entity per UE.

· MAC-m entity

· The MAC-m entity is used to manage only reception of FACH carrying either MTCH or MCCH.

· There are one or several MAC-m entities in the UE.

· There is one MAC-m entity per cell in the UE.
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Figure 2: Illustration of Option 1: Separation of MAC-m from MAC-c/sh for all cells
This option does not allow MAC to multiplex MTCH and R99 logical channels into the same FACH. In the MAC specification, a new MAC-m should be described apart from MAC-c/sh.

1.2 Option 2: Separation of MAC-m only for neighboring cells

In this option, MBMS UE manages MAC-c/sh/m entity for the current cell and MAC-m entities for neighboring cells.

· MAC-c/sh/m entity

· The MAC-c/sh/m entity is used to manage all of common and shared transport channels in the current cell.

· There is only one MAC-c/sh/m entity per UE.

· MAC-m entity

· The MAC-m entity is used to manage only reception of FACH carrying MTCH in neighboring cells.

· There are one or several MAC-m entities in the UE.

· There is one MAC-m entity per neighboring cell in the UE.
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Figure 3: Illustration of Option 2: Separation of MAC-m only for neighboring cells
This option allows MAC to multiplex MTCH to R99 logical channels into the same FACH. In the MAC specification, MAC-c/sh is changed to MAC-c/sh/m and a new MAC-m is also described apart from MAC-c/sh/m.

1.3 Option 3: One MAC-c/sh/m entity per cell

In this option, MBMS UE does not separate the MAC-c/sh/m entity. MBMS UE manages one MAC-c/sh/m entity per cell.

· MAC-c/sh/m entity

· The MAC-c/sh/m entity for the current cell is used to manage all of common and shared transport channels.

· The MAC-c/sh/m entities for neighboring cells are restricted to be used only for reception of FACH carrying MTCH.

· There is only one MAC-c/sh/m entity per cell.
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Figure 4: Illustration of Option 3: One MAC-c/sh/m entity per cell
This option allows MAC to multiplex MTCH and R99 logical channels into the same FACH. In the MAC specification, MAC-c/sh is changed to MAC-c/sh/m. It needs to be also written in 25.321 that function of MAC-c/sh/m entity is restricted in a neighboring cell to be used only for MTCH. Moreover, a new parameter in a CMAC-CONFIG-REQ primitive may be needed for RRC to restrict MAC function at this entity.

1.4 Option 4: One MAC-c/sh/m entity per UE

In this option, MBMS UE does not separate the MAC-c/sh/m entity. MBMS UE manages only one MAC-c/sh/m entity for all cells.

· MAC-c/sh/m entity

· The MAC-c/sh/m entity is used to manage all of common and shared transport channels in the current cell and neighboring cells.

· For neighboring cells, the MAC-c/sh/m entity is restricted to be used only for reception of FACH carrying MTCH.

· There is only one MAC-c/sh/m entity per UE.

This option allows MAC to multiplex MTCH and R99 logical channels into the same FACH. In the MAC specification, MAC-c/sh is changed to MAC-c/sh/m. It needs to be also written in 25.321 that function of MAC-c/sh/m entity is restricted in a neighboring cell to be used only for MTCH. Moreover, a new parameter in a CMAC-CONFIG-REQ primitive may be needed for RRC to restrict MAC function at this entity.
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Figure 5: Illustration of Option 4: One MAC-c/sh/m entity per UE
Conclusion
The Stage-2 MAC model needs to be clarified in the UE side, in case the UE is selectively combining MTCH channels from multiple cells. 

In our view, for neighboring cells MAC-c/sh functions are not needed in the UE, so that if we have MAC-c/sh/m for neighboring cells, that model will be misleading and incorrect. For this reason, our preference is placed on either Option 1 or Option 2. 

For the current cell, we think that it is not necessary to separate MAC-c/sh/m entity in the UE. In that case, we are free from restriction upon logical channel multiplexing. Thus, Option 2 seems to be better than Option 1.

In conclusion, it is suggested to agree on the proposed CR to 25.321 [2] that is written based on Option 2.
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