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1 Introduction

The MBMS has utilized two alternative radio transfer modes: PTP and PTM. MBMS service is mapped to FACH in PTM mode and to DCH or HS-DSCH in PTP mode. The resource efficiency of radio interface is achieved by dynamic switching between PTP and PTM modes. However, each FACH, DCH and HS-DSCH MAC-d flow is associated to an individual transport bearer on the Iub interface, which we think may occupy Iub bandwidth heavily and has the opportunity to be improved.
This paper introduces an MBMS Iub transport bearer sharing scheme, applicable for FACH, DCH and HS-DSCH MAC-d flow. Since it is hard to unify the transport formats of different types of channels, we only take Iub sharing between transport channels of the same type into consideration. After Iub sharing is implemented, there are at most 3 copies of data per Iub interface for an MBMS service: the shared data for FACHs, DCHs and HS-DSCH MAC-d flows, respectively (Figure 1).
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Figure 1 Iub shared data of one MBMS service

Assuming there are 3 cells per Node B and the threshold for PTP-PTM switching is three in each cell, then the maximum Iub bandwidth occupied for PTP receiving a 256kbps Mobile TV service will reach about 2.3Mbps (3 PTP receiving users per cell). If MBMS can utilize Iub sharing, the transport network efficiency can be improved enormously. The control of transfer mode change between PTP and PTM in RNC does need to take Iub resource utilization into consideration.
2 Discussion
The basic principle of the proposed scheme is that for each MBMS service, a shared Iub transport bearer is established per Iub per transport channel type (i.e. FACH, DCH and HS-DSCH). The shared Iub transport bearer is built during the establishment procedure of the first transport channel of a certain type. Subsequent channels of this type will be associated to the shared Iub bearer and no dedicated Iub bearer needs to be setup for them. The Iub shared transport bearer is released after all of transport channels associated to it have been deleted. The detailed procedures are described below.
2.1 The establishment of shared Iub transport bearer

The shared Iub transport bearer is established during the first FACH/DCH/HS-DSCH MACD FLOW building procedure. In the procedure, RNC shall indicate building the sharing transport bearer in radio channel setup/reconfiguration message.

The radio channel setup/reconfiguration message in Figure 2 includes:

COMMON TRANSPORT CHANNEL SETUP REQUEST

COMMON TRANSPORT CHANNEL RECONFIGURATION REQUEST

RADIO LINK SETUP REQUEST

RADIO LINK ADDITION REQUEST

RADIO LINK RECONFIGURATION PREPARE

RADIO LINK RECONFIGURATION REQUEST

The radio channel setup/reconfiguration response message in Figure 2 includes:

COMMON TRANSPORT CHANNEL SETUP RESPONSE

COMMON TRANSPORT CHANNEL RECONFIGURATION RESPONSE

RADIO LINK SETUP RESPONSE

RADIO LINK ADDITION RESPONSE

RADIO LINK RECONFIGURATION READY

RADIO LINK RECONFIGURATION RESPONSE
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Figure 2 the procedure of Iub sharable transport bearer setup
1． RNC sends radio channel setup/reconfiguration message to NodeB, indicating the corresponding transport bearer is sharable. In IP RAN, there are also transport Layer Address and UDP port in the message.

2． NodeB configures the radio link according to the request, and allocates a Binding ID. In IP RAN, the Binding ID is the UDP port.

3． NodeB sends radio channel setup/reconfiguration response message which includes transport layer address and allocated Binding ID. RNC records the address and ID.

4． In ATM RAN, RNC sends ALCAP messages to request an Iub bearer, indicating NodeB Binding ID in the messages.

5． NodeB sets up transport bearer and binds it with the radio channel by the Binding ID.

For ATM RAN, the sharable Iub bearer is defined by a Transport Layer Address and a Binding ID. For IP RAN, it is defined by a socket which includes the IP addresses and the UDP ports.

2.2 The establishment of the subsequent radio channel

When the shared Iub transport bearer is already established, the new added radio channel does not need to establish an additional transport bearer, only a relationship between the channel and the sharable transport bearer is built.
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Figure 3 the procedure of radio channel setup when Iub sharable transport bearer is built
1． RNC sends radio setup/reconfiguration message to NodeB, indicating the same transport layer address and the Binding ID of NodeB as in the first set up. In IP RAN, the corresponding parameters of RNC are also required. 

2． NodeB configures the radio link according to the request, and builds a relationship between the channel and the sharable Iub bearer.

3． NodeB sends the response message.

2.3 Time Control of Sending Data over Air Interface

Time Control of Sending Data over Air Interface

The format of FACH/DCH/HS-DSCH data frame sent over Iub shared transport bearer is the same as present specification. It is needed to decide the time of sending data over air interface for FACH and DCH. This is done by reusing the ‘CFN’ field of FACH/DCH data frame sent over the shared transport bearer and here call it RFN0 (defined as RFN mod 256). RC_diff(i) is defined as the time offset between RFN0 and CFN of each FACH/DCH, i stand for different transport channel. And the CFN can be calculated as following formula:

CFN(i) = (RFN0 + RC_diff(i)) mod 256

During setup/reconfiguration of radio transport channel, RC_diff is given in the radio transport channel setup/reconfiguration request message. When Node B receives the shared data frame, Node B calculates CFN according to the formula above and decides when to send data over the air interface for each FACH/DCH.

Each transport channel maintains its own synchronization, and time adjustment control frame can be sent over shared transport bearer to RNC. If more than one FACH/DCH needs to delay sending data frame, RNC chooses the latest time required to adjust; if more than one FACH/DCH needs to advance sending data frame, RNC chooses the earliest time required to adjust; if delay and advance exist simultaneously, there is no shared time window for these shared transport channels and time window of some transport channels are needed to be reconfigured.

3 Conclusion

The document has discussed an optimization solution to improve MBMS Iub transport efficiency. It can be used for FACH, DCH, and HS-DSCH MAC-d to share the user plane data with small changes in the protocol.
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2. Configuring radio channel， building the relationship between the channel and bearer. 
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