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1 Introduction

This document proposes the UTRAN user plane architecture to support MBMS. It particularly deals with the protocol termination, MAC PDU format, and MAC-c/sh/m architecture [1].

2 MBMS UTRAN Architecture for User Plane
2.1 Protocol termination for CTCH

Figure 1 provides the protocol termination for CTCH in MBMS. There is one RLC UM entity for one MBMS service in a cell. A new layer, MBMC (Multimedia Broadcast/Multicast Control) may be necessary in CRNC. It may store MBMS data received from CN and deliver it to PDCP. Also, it could manage the repetition of data transmission for the background type of MBMS service, or schedule MBMS data for discontinuous reception to save terminal battery. The functions of MBMC are for further study.
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Figure 1. Protocol Termination for CTCH in MBMS

2.2 MAC sub-layer

2.2.1 MAC PDU Format for MBMS 

Figure 2 shows the proposed MAC PDU format for CTCH in MBMS. A MAC PDU consists of one MAC header and more than one MAC SDUs. This format is preferable since it reduces transport block size and saves radio resource for MBMS data transmission. More than one MAC SDUs constitutes a MAC payload for a MAC PDU. This format is similar to that for HS-DSCH. In this case, only one MBMS service is allowed within a TTI for a common transport channel.
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Figure 2. MAC PDU Format for CTCH in MBMS

2.2.2 MAC PDU Header for MBMS

An MBMS RNTI is attached to a MAC PDU for group identification [2]. The MBMS RNTI allows a UE MAC to receive only the intended MBMS service. The MBMS RNTI is used to identify an MBMS service in a cell. Therefore, its length is shorter than the length of the MBMS service ID defined in CN. We recommend that its length is the same as that of c-RNTI, i.e. 16 bit.

In addition, if the current FACH is adopted for MBMS data transmission, TCTF field should be included in a MAC PDU header. It is used to indicate which type of logical channel e.g. CTCH or DTCH is mapped. If it is possible to multiplex multiple CTCHs for a MBMS service, we may also need the identification of a logical channel like C/T field.

2.2.3 UTRAN side MAC-c/sh/m architecture
The figure 3 illustrates the MAC-c/sh/m architecture in the UTRAN side to transmit MBMS data over a common transport channel such as FACH. This architecture supports the MAC PDU format mentioned above.
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Figure 3. UTRAN side MAC-c/sh/m architecture
2.2.4 UE side MAC-c/sh/m architecture
The figure 4 illustrates the MAC-c/sh/m architecture in the UE side to receive MBMS data over FACH. By reading TCTF field of a received MAC PDU, UE can find which type of logical channel the MAC PDU is related with. Then, UE reads MBMS RNTI (m-RNTI) for CTCH or the other RNTI for DTCH/DCCH. If the MBMS RNTI is included in it and is correlated with the UE, the UE delivers the MAC SDU to an upper layer. If there are multiplexed CTCHs for a MBMS service, UE checks an attached C/T field and then delivers the MAC SDU to a related RLC.
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Figure 4. UE side MAC-c/sh/m architecture
3 Conclusion

In this contribution, we proposed the following points for MBMS in RAN:

· A MBMC sub-layer responsible for storage, repetition and scheduling of MBMS data

· Only one MBMS service in a TTI for a common transport channel

· A MAC PDU format consisting of a MAC header and more than one MAC SDUs

· A MAC PDU header consisting of a MBMS RNTI, TCTF and C/T field

· UTRAN and UE side MAC-c/sh/m architectures
We propose to insert the section 2.1 of ‘protocol termination for CTCH’ into TS 25.346 section 6.1, and the section 2.2 of ‘MAC sub-layer’ into TS 25.346 section 5.3. 
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