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Rationale

In [R3-00131], it has been proposed to add the “PDSCH Set Id” to the TDD DSCH data frame on the Iub interface, as a vehicle to transmit the scheduling decision from CRNC to NodeB, along with the data itself.

This paper proposes a siilar solution for the USCH. However, in case of USCH, the following difference to the DSCH exists:

· The USCH data frames are transmitted uplink, from NodeB to CRNC, while the scheduling information must go in the opposite direction.

Therefore it is not possible just to add the “PUSCH Set Id” to the USCH data frame. It is therefore proposed to use a “Common Channel Control Frame” within the Iub USCH frame protocol, but transmitted downlink, not uplink. In this control frame, the PUSCH Set Id shall be transmitted from CRNC to NodeB.

Since there is no reason why the validity of that control frame should be restricted to one radio frame or one Transmission Time Interval only, and since the corresponding RRC message “Physical Shared Channel Allocation” [25.331] also applies to more than one radio frames, the control frame shall include an Activation CFN and a Duration parameter, which defines how long the PUSCH Set shall remain assigned to that USCH.

The procedure is an unacknowledged procedure, because the risk of errors as well as the potential consequences of an error are small:

· The PUSCH channels to which the PUSCH Set Id points have already been declared to the NodeB before, in an NBAP message – so if the NodeB was unable to support this PUSCH at all, it could have rejected that previous NBAP message.

· The validity of this PUSCH assignment is time-limited, and so is the duration of a potential error.

The procedure is usually applied in parallel to the RRC procedure “Physical Shared Channel Allocation” which is unacknowledged as well.

Proposal

It is proposed to extend the Common Channel Control frames as described in the following CR.

In addition, it is recommended to approve also the companion papers which address i) the DSCH Frame Protocol, and ii) the changes in NBAP protocol for TDD PDSCH and PUSCH configuration.
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5.4
DL Timing Adjustment

Timing Adjustment procedure is used to indicate for the CRNC the incorrect arrival time of downlink data to node B.

Timing adjustment procedure is initiated by the node B if a DL frame arrives outside of the defined arrival window. 

If the DL frame has arrived before the ToAWS or after the ToAWE nodeB includes the ToA and the target CFN as message parameters for TIMING ADJUSTMENT Control Frame. 

The arrival window and the time of arrival are defined as follows:

Time of Arrival Window Endpoint (ToAWE): ToAWE represents the time point by which the DL data shall arrive to  the node B from Iub. The ToAWE  is defined as the amount of milliseconds before the last time point from which a timely DL transmission for the identified CFN would still be possible taking into account the node B internal delays. ToAWE is set via control plane. If data does not arrive before ToAWE a Timing Adjustment Control Frame shall be sent by node B.

Time of Arrival Window Startpoint (ToAWS): ToAWS represents the time after which the DL data shall arrive to  the node B from Iub. The ToAWS  is defined as the amount of milliseconds from the ToAWE. ToAWS is set via control plane. If data arrives before ToAWS a Timing Adjustment Control Frame shall be sent by node B.

Time of Arrival  (ToA): ToA is the time difference between the end point of the DL arrival window  (ToAWE) and the actual arrival time of DL frame for a specific CFN. A positive ToA means that the frame is received before the ToAWE, a negative ToA means that the frame is received after the ToAWE.

The general overview on the timing adjustment procedure is reported in [2].
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Figure 1: FACH and PCH Timing Adjustment procedure

5.5.
[TDD – Dynamic PUSCH assignment] 

Procedure for dynamic allocation of physical resources to uplink shared channels (USCH) in the NodeB. The control frame includes a parameter “PUSCH Set Id” which is a pointer to a preconfigured table of PUSCH Sets in the NodeB.
When this control frame is sent via a certain Iub USCH data port, then it applies to that USCH and in addition to any other USCH channel which is multiplexed into the same CCTrCH in the NodeB.
The time limitation of the PDSCH or PUSCH allocation is expressed with the parameters “Activation CFN” and “Duration”.

NodeB behaviour: When the NodeB receives the control frame “Dynamic PUSCH assignment” from the CRNC in the USCH frame protocol over an Iub USCH data port within a Traffic Termination Point, it shall behave as follows:

1) The NodeB shall extract the PUSCH Set Id.

2) It shall extract the parameters “Activation CFN” and “Duration” which identify the allocation period of that physical channel.
3) It shall retrieve the PUSCH Set which is referred to by the PUSCH Set Id.
4) It shall identify the CCTrCH to which the USCH is multiplexed, and hence the TFCS which is applicable for the USCH.

5) Within the time interval indicated by Activation CFN and Duration, the NodeB shall make the specified PUSCH Set available to the CCTrCH.
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Figure 9: Dynamic PUSCH assignment procedure
6
Frame Structure and Coding

6.1
General

...

6.2 Data frame structure

...

6.3
Control frame structure

6.3.1
Introduction

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


[image: image4.wmf]Control Frame CRC

Control Frame Type

Header

Payload

FT

7

0

Parameters


Figure 2: Iub Common Transport Channel Control Frame Format

The structure of the header and the payload of the control frames is defined in the following sections: 

6.3.2
Coding of information elements of the Control frame header

6.3.2.1
Control frame CRC

Description: Cyclic Redundancy Polynomial calculated on a control frame with polynom:
X^7+X^6+X^2+1.

The CRC calculation shall cover all bits in the control frame, starting from bit 0 in the first byte (FT field) up to the end of the control frame.

Value range: {0-127}

Field length: 7 bits

6.3.2.2
Frame type (FT)

Refer to section 6.2.6.2.

6.3.2.3
Control Frame Type

Description: Indicates the type of the control information (information elements and length) contained in the payload. 

Value values of the Control Frame Type parameter are defined in the following table:

Type of control frame
Value

Timing adjustment
0000 0010

DL synchronisation
0000 0011

UL synchronisation
0000 0100

DL Node synchronisation
0000 0110

UL Node synchronisation
0000 0111

Dynamic PUSCH assignment
0000 1000

6.3.3
Payload structure and information elements

6.3.3.1
Timing Adjustment

6.3.3.1.1
Payload Structure

Table below shows the structure of the payload when control frame is used for the timing adjustment. 
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6.3.3.1.2
CFN

Refer to section 6.2.6.3.

6.3.3.1.3
Time of arrival (ToA)

Description: Time difference between the arrival of the DL frame with respect to TOAWE (based on the CFN in the frame). The value range and field length depend on the transport channel for which the CFN is used.

Value range (PCH): { -20480ms, +20470ms} 

Value range (other): {-1280ms, +1270ms}Granularity: 1ms  

Field length: coding is 16 bits

6.3.3.2
DL synchronisation

6.3.3.2.1
Payload Structure

Table below shows the structure of the payload when control frame is used for the user plane synchronisation. 
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6.3.3.2.2
CFN

Refer to section 6.2.6.3.

6.3.3.3
UL Synchronisation

6.3.3.3.1
Payload Structure

Table below shows the structure of the payload when the control frame is used for the user plane synchronisation (UL). 
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6.3.3.3.2
CFN

Refer to section 6.2.6.3.

6.3.3.3.3
Time of Arrival (TOA)

Refer to section 6.3.3.1.3.

6.3.3.4
DL Node Synchronisation

6.3.3.4.1
Payload Structure

The payload of the DL Node synchronisation control frames is shown in the figure below:
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6.3.3.4.2
T1

Description: RNC specific frame number (RFN) that indicates the time when RNC sends the frame through the SAP to the transport layer.

Value range: 0-40959.875 ms, and the granularity is 0.125 ms.

Field length: 24 bits.

6.3.3.5
UL Node Synchronisation

6.3.3.5.1
Payload Structure

The payload of the UL Node synchronisation control frames is shown in the figure below:
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6.3.3.5.2
T1

Description: T1 timer is extracted from the correspondent DL Node synchronisation control frame.

Value range: 0-40959.875 ms, and the granularity is 0.125 ms. 

Field length: 24 bits.

6.3.3.5.3
T2

Description: Node B specific frame number (BFN) that indicates the time when Node B received the correspondent DL synchronisation frame through the SAP from the transport layer.

Value range: 0-40959.875 ms, and the granularity is 0.125 ms. 

Field length: 24 bits.

6.3.3.5.4
T3

Description: Node B specific frame number (BFN) that indicates the time when Node B sends the frame through the SAP to the transport layer.

Value range: 0-40959.875 ms, and the granularity is 0.125 ms. 

Field length: 24 bits.

6.3.3.6
[TDD – Dynamic PUSCH allocation]

6.3.3.6.1
Payload structure

The payload of the Shared Channel Reallocation control frames is shown in the figure below:
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6.3.3.6.2
PUSCH Set Id
Description: Identifies a PUSCH Set from the collection of PUSCH Sets which have been preconfigured in the NodeB, for the respective cell in which the USCH exists. The PUSCH Set Id is unique within a cell.

Value range: 0...255.

Field length: 8 bits.

6.3.3.6.3
CFN

Description: Activation CFN, specifies the Connection Frame Number where the allocation period of that physical channel starts.

Value range: Integer (0...255).

Field length: 8 bits.

6.3.3.6.4
Duration

Description: Indicates the duration of the activation period of the PDSCH/PUSCH, in radio frames. 

Value range: 0 ... 255 means: 0 to 255 radio frames, i.e. 0 to 2550 msec.

Field length: 8 bits.
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