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1
Introduction

In RAN3 #42 in Montreal, Siemens was asked to asses TS 25.402 with regard to introduction of MBMS and provide necessary CR. This contribution discusses the synchronised transmission of MBMS services in ptm mode, using the current FDD related synchronisation procedures (described in TS 25.402) and elaborates the necessary MBMS related changes. 

The working assumption was, that the possibility to apply combining methods (selection combining, soft combining and MRC) to MBMS services transmitted in ptm mode depends rather to UE capabilities.

One of the goals of our investigation was to find out, which further parameters or procedures are necessary to achieve as much as possible time aligned MBMS channels (control/data) in several cells. This timing alignment causes the easement of requirements to UE capabilities for different combining methods. 

Another goal was to reuse as much as possible the existing parameters/procedures. 

Chapter two gives an overview of relevant procedures and presents the assessment result on necessary changes. This contribution is accompanied by a draft CR in R3-041075. Based on the discussion results, the CR will be modified.
2
Analysis of current FDD related synchronisation procedures in TS 25.402

2.1 Node synchronisation

The node synchronization between RNC and Node B is used to find out the timing reference differences (frame and chip offset) between the UTRAN nodes, i.e. the timing reference differences between RNC Frame Number (RFN) and Node B Frame Number (BFN). This procedure provides an estimation of the expected transmission delay between RNC and NodeB and is mainly for determining good downlink and uplink offset values for frame synchronization between RNC and their Node Bs. 

In the Frequency Division Duplex (FDD) mode, inter-Node B node synchronization can be achieved via the RNC-Node B node synchronization.

After carrying out this procedure, RNC is able to calculate BFN assuming that the DL and UL propagation delay have the same value. 

Since, for every cell the timing delay of cell (Tcell) is known to RNC, the RNC is further able to calculate for every cell the three parameters Frame offset, chip offset and also the Round Trip Delay (RTD: delay between RNC and Node B). The RTD has a resolution of 0.125 ms, which is at the same time the best theoretical level of synchronisation for MTCH channels in different cells.

Summary of MBMS related changes:

No MBMS related changes to this procedure have been identified.

2.2 Calculations for Alignment of Air Interface Transmission 

At the beginning of these calculations, RNC has as a result of earlier performed Node synchronisation the timing relation between RNC and every Node B. Additionally RNC knows the value of parameter T_cell for every cell.  This includes the information about offset between SFNs of two cells and also offset between RFN and BFNs. Having this information, RNC is able to calculate the parameters for MBMS related transport channels (control/data) in several cells in such a way, that these transport channels are time aliened. This time alignment of MBMS transport channels in different cells enables various combining methods and eases the requirement on UE capabilities. This mechanism is described below:

The offset between BFNs of two given Node Bs can be calculated: 

BFN(X)_BFN(Y)_time_difference [chips] = (RFN_BFN_Offset_X - RFN_BFN_Offset_Y) * 38400   (1)

And the offset between SFNs of two given cells is given by:

SFN(m)_SFN(n)_time_difference [chips] = (RFN_BFN_Offset_m*3840 + TCell_m) - (RFN_BFN_Offset_n*3840 + TCell_n)
(2)

For a transport channel in a given cell x, the time difference between P-CCPCH and S-CCPCH is given by:

MOFF_x [chips] = SCCPCH_Frame_Offset * 38400 + FDD_SCCPCH_Offset * 256
  (3)

The Range is: ( 0.. 157 286 144 )= [ 0.. (4096 * 38400 - 256)]

Note: The chip offset is given by FDD_SCCPCH_Offset = 0..149  as described in 25.433, section 9.2.2.15). The parameter SCCPCH_Frame_Offset is to be added. Range: ( 0..4095).

The timing relation between two transmission channels in different cells x and Y can be generally described by:

MOFF_x [chips] = SFN_X-SFN_Y_time_difference + MOFF_Y) mod 157286400                (4)

Note: The mode operation is used to keep the offset within the allowed range!

We get further:

MOFF_Y [chips] = (157286400 + MOFF_X - SFN_X-SFN_Y_time_difference) mod 157286400










   (5)

With replacing the offset between two SFNs by equation (2), we get:

MOFF_Y [chips] = (157286400 + MOFF_X – (RFN_BFN_Offset_Y*38400) - TCell_2 + RFN_BFN_Offset_X*38400 + TCell_X) mod 157286400 = A 



   (6)

Finally the farme offset and chip offset of S-CCPCH (transport channel in cell y) relative to P-CCPCH of reference cell can be calculated by the following operations:

SCCPCH_Frame_Offset = A div 38400





               (7)

FDD_SCCPCH_Offset = A mod 38400






   (8)

By doing these calculations for every cell in the cell group, time aliened transmission channel through out the cell group is achieved. 
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Figure 1:
Radio Interface Synchronisation:

Calculation of offsets MOFF for time aligned MBMS TCHs in several cells
Summary of MBMS related changes:

1. Introduction of MBMS Frame Number (MFN)

MFN is defined as a counter for the L2 transport channel synchronisation between RNC and a certain cell. Range: 0..4095. (on Frame Protocols, usage of least significant bits of MFN can be sufficient)

2. Introduction of SCCPCH_Frame_Offset [FDD – M_SCCPCH_FrameOffset]

FDD – M_ChipOffset relates to Offset of S-CCPCH relative to P-CCPCH. Range: Range: 0..4095 frames

3. Introduction of MBMS Offset [FDD-MOFF]

MOFF is a parameter, which shows the time offset of given transport channel at air interface relative to P-CCPCH of reference cell.

Range: 0 .. (38400*4096-256) chips.

2.3 DL Transport Channel synchronisation 

The Transport Channel Synchronisation mechanism defines synchronisation of the frame transport between RNC and Node B. The establishment of a transport bearer invokes this procedure. RNC has to cope with phase differences and expected propagation delay. Therefore RNC has to initialise the time of transmission for DL user plane frames for the common transport channel in order to minimise transmission delay. 

2.3.1
Timing Adjustment and time of arrival monitoring on Iub interface

If a frame arrives outside the arrival window defined in the Node B, the Node B shall send a TIMING ADJUSTMENT control frame, containing the measured ToA and the MFN value of the received DL DATA FRAME. After reception of control frame, CRNC adjusts transmission timing accordingly and starts TOA control loop.

Summary of MBMS related changes:

No principal MBMS related changes to this procedure are necessary. However, the text and figures are to be updated taking into consideration MFN introduction.

3 Conclusion

This contribution investigated the synchronisation procedures described in 25.402 for MBMS related necessary changes. A method for synchronisation of MBMS Transport Channels in different cells is presented. 

According to our investigation, synchronisation of MBMS related channels for FDD can be handled without introduction of new procedures to 25.402.  It is however recommended, to add a chapter which is describing the steps for synchronisation as depicted above.

4 Proposal

It is proposed to discuss and verify the analysis results. 
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