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1 Introduction

This paper presents Iub Control Frame Protocol structures for the FACH and PCH transport channels. In addition, this paper also introduces a timing adjustment procedure via the usage of the Control frames.

2 Discussion

The Iub provides the interface between the CRNC and Node B to transport uplink FACH and PCH control frames. These control frames are necessary to provide timing feedback to the CRNC to perform the necessary adjustments to ensure that subsequent FACH and PCH downlink Data Frames are sent ‘in time’ to the Node B for transmission on the specific Cell Frame Number.

Figure 1 below illustrates a possible usage of the uplink FACH/PCH Control frames to correct the transmission timing.  The Node B detects that the FACH/PCH Data Frames did not arrive in time from the CRNC to be transmitted at the specific Cell Frame Number. Node B will discard the data frames that cannot be transmitted and provide the necessary timing report to the CRNC to advance the transmissions of subsequent FACH/PCH Data Frames.
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Figure 1 Iub FACH/PCH Control Frames

A need for RACH control frames has not been identified currently. 

The following sections propose a generic common transport channel frame protocol along with a control frame format for the FACH and PCH.

2.1 Frame Structure and Coding

The general structure of a Common Transport Channel frame consists of a header, the payload and a tail. This structure is depicted in Table 1 below –

Header
Payload: Data or Control Information
Tail




Table 1 General Frame Structure

The Header indicates the frame type – 

· Common Transport Channel Data, or

· Common Transport Channel Control

The Payload contains the Common Transport Channel Data or Control information bits.

The Tail contains a checksum.

2.2 Control Frame structure

The Common Control Channel control frames are used to transport control information between the CRNC and the Node B. Table 2 below defines the Control Frame structure for common transport channels.


Information Element
Description

Header
Frame Type
Common Transport Channel Control Frame

Payload
NAME
Name of the control information element


Parameters
The Parameters of the control information.

Tail
Control Frame checksum
Checksum of the header and payload data





Table 2 Iub Common Transport Channel Control Frame Format

2.3 Iub FACH Control Frame Parameters

The Iub interface provides the mechanism for the transport of uplink FACH Control frames from the Node B to the CRNC (MAC-c entity). The uplink FACH control frames will be transported on the bi-directional transport bearer established on the Iub. There is one transport bearer setup between the CRNC and Node B for the transport of all Iub Data and Control streams for the FACH.

The following control information is identified for the FACH control frame.

Timing Adjustment: is used on the UL to notify the CRNC that is FACH Data is being received too late or too early at the Node B. The Table below shows the structure of the Timing Adjustment parameter when the Control Frame is used for timing adjustment. This control information is sent on the UL only.

NAME
Timing Adjustment

Parameters
FNCELL: Indicates the Cell Frame Number on which the FACH Data Frame was supposed to have been transmitted at on the air-interface.




Timing Adjustment Report: This report will include the time difference (in ms) between when the DL data frame was received at Node B and when it was supposed to have been received for successful transmission over the air.

Note: The range of the timing adjustment report parameter is equivalent to the Radio Frame period multiplied by the maximum CFN value. The resolution of the Timing Adjustment Report parameter is 1 ms.

2.4 Iub PCH Control Frame Parameters

The Iub interface provides the mechanism for the transport of uplink PCH Control frames from the Node B to the CRNC (MAC-p entity). The uplink PCH control frames will be transported on the bi-directional transport bearer established on the Iub. There is one transport bearer setup between the CRNC and Node B for the transport of all Iub Data and Control streams for the PCH.

The following control information is identified for the PCH control frame.

Timing Adjustment: is used on the UL to notify the CRNC that the PCH Data is being received too late or too early at the Node B. The Table below shows the structure of the Timing Adjustment parameter when the Control Frame is used for timing adjustment. This control information is sent on the UL only.

NAME
Timing Adjustment

Parameters
FNCELL: Indicates the Cell Frame Number on which the PCH Data Frame was supposed to have been transmitted at on the air-interface.




Timing Adjustment Report: This report will include the time difference (in ms) between when the DL data frame was received at Node B and when it was supposed to have been received for successful transmission over the air.

Note: The range of the timing adjustment report parameter is equivalent to the Radio Frame period multiplied by the maximum CFN value. The resolution of the Timing Adjustment Report parameter is 1 ms.

3 Proposal

The following changes to TS 25.435 are proposed –

1. Include the contents of Section 2.1 (Frame structure & coding) to Section 5.

2. Include the header/contents of Section 2.2 (Control Frame Structure) to Section 5.2

3. Include the header/contents of Section 2.3 (FACH Control Frame Parameters) to Section 5.2.1

4. Include the header/contents of Section 2.4 (PCH Control Frame Parameters) to a new Section 5.2.3

5. Include a new Section 6.3 - Timing Adjustment with the following text and the diagram from Figure 1 in Section 2.

The Iub provides the interface between the CRNC and Node B to transport uplink FACH and PCH control frames. These control frames are necessary to provide timing feedback to the CRNC to perform the necessary adjustments to ensure that subsequent FACH, PCH downlink Data Frames are sent ‘in time’ to the Node B for transmission on the specific Cell Frame Number.

Upon reception of one of the DL Common Transport Channel Data Frames (FACH, PCH), the Node B should evaluate the time difference between the optimal arrival time for the common channel data to be transmitted in the indicated cell frame number and the actual measured arrival time of the DL data frame. Node B reports the time difference in the UL FACH, PCH Control Frame so that the CRNC can adjust the transmissions of subsequent DL transmissions.

The Node B reports the time difference in a UL Control Frame under the following conditions:

· Upon receiving a DL FACH/PCH data frame that arrives too late for transmission over the air-interface

· Upon receiving a DL FACH/PCH data frame that arrives too early.

NOTE [1] - One criterion for Node B determining that a data frame has arrived too late is clear – i.e. when the frame does not arrive in time for transmission over the air. Other criteria are FFS. One possible event is violation of a time threshold communicated to Node B by a higher layer procedure.

NOTE [2] – The criteria for Node B determining that a data frame arrives too early are FFS. Possible events are buffer overrun and violation of a time threshold communicated to Node B by a higher layer procedure.
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Node B discards the FACH/PCH Data Frame.
















