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5
Common Transport Channel Data Streams User Plane Procedures

This clause specifies the user plane procedures for Common Transport Channels data streams. Typical related scenarios at Iur interface should be described.

For the user plane of the radio network layer there are five Common Transport Channel frame handling protocols:

1.
Random Access Channel/Common Packet Channel [FDD] Frame Protocol (RACH FP) for transport of Iur data streams carried on RACH on the Uu-interface.

2. Forward Access Channel Frame Protocol (FACH FP) for transport of Iur data streams carried on FACH on the Uu-interface.

3.
Downlink Shared Channel Frame Protocol ([TDD - DSCH FP]) for transport of Iur data streams carried on DSCH on the Uu-interface.

4.
Uplink Shared Channel Frame Protocol ([TDD - USCH] FP) for transport of Iur data streams carried on USCH on the Uu-interface.

5.
High Speed Downlink Shared Channel Frame Protocol (HS-DSCH FP) for transport of Iur data streams carried on HS-DSCH on the Uu-interface.

5.1
Data Transfer

5.1.1
RACH Data Transfer
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Figure 1: RACH Data Transfer procedure
Data received on the RACH transport channel is transmitted from the DRNC to the SRNC using RACH DATA FRAMEs. The data is protected by a mandatory payload CRC. Multiple MAC-c/sh SDUs of same length may be transmitted in the same RACH DATA FRAME.

5.1.2
FACH Data Transfer
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Figure 2: FACH Data Transfer procedure
Data to be transmitted on the FACH transport channel is transmitted from the SRNC to the DRNC using FACH DATA FRAMEs. Multiple MAC-c/sh SDUs of same length and same priority level (CmCH-PI) may be transmitted in the same FACH DATA FRAME. Within one priority and size the MAC-c/sh SDUs shall be transmitted by the DRNS on the Uu interface in the same order as they were received from the SRNC.

The UE-ID Type Indicator IE indicates which UE-ID type MAC-c/sh shall include in the MAC header.

5.1.3
USCH Data Transfer [TDD]
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Figure 3: USCH Data Transfer procedure
Whenever there is USCH data in the DRNC, transfer is done immediately to the SRNC via the USCH Data Port using USCH DATA FRAMEs.

Data received on the USCH transport channel is transmitted from the DRNC to the SRNC using USCH DATA FRAMEs. The data is protected by a mandatory payload CRC. Multiple MAC-c/sh SDUs of same length may be transmitted in the same USCH DATA FRAME.

5.1.4
DSCH Data Transfer [TDD]
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Figure 4: DSCH Data Transfer procedure

When the SRNC has been granted capacity by the DRNC via the DSCH CAPACITY ALLOCATION Control Frame or via the DSCH initial capacity allocation as described in [8] and the SRNC has data waiting to be sent, then the DSCH DATA FRAME is used to transfer the data. If the SRNC has been granted capacity by the DRNC via the DSCH initial capacity allocation as described in [8], this capacity is valid for only the first DSCH DATA FRAME transmission. When data is waiting to be transferred, and a CAPACITY ALLOCATION is received, a DATA FRAME will be transmitted immediately according to allocation received.

Multiple MAC-c/sh SDUs of same length and same priority level (CmCH-PI) may be transmitted in the same DSCH DATA FRAME.

The DSCH DATA FRAME includes a User Buffer Size IE to indicate the amount of data pending for the respective UE for the indicated priority level. Within one priority level and size the MAC-c/sh SDUs shall be transmitted by the DRNS on the Uu interface in the same order as they were received from the SRNC.

5.1.5
HS-DSCH Data Transfer
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Figure 4AA: HS-DSCH Data Transfer procedure

When the SRNC has been granted capacity by the DRNC via the HS-DSCH CAPACITY ALLOCATION Control Frame or via the HS-DSCH initial capacity allocation as described in [8] and the SRNC has data waiting to be sent, then the HS-DSCH DATA FRAME is used to transfer the data. If the SRNC has been granted capacity by the DRNC via the HS-DSCH initial capacity allocation as described in [8], this capacity is valid for only the first HS-DSCH DATA FRAME transmission. When data is waiting to be transferred, and a CAPACITY ALLOCATION is received, a DATA FRAME will be transmitted immediately according to allocation received.

Multiple MAC-d PDUs of same length and same priority level (CmCH-PI) may be transmitted in one MAC-d flow in the same HS-DSCH DATA FRAME. 

The HS-DSCH DATA FRAME includes a User Buffer Size IE to indicate the amount of data pending for the respective MAC-d flow for the indicated priority level. Within one priority level and size the MAC-d PDUs shall be transmitted by the DRNS on the Uu interface in the same order as they were received from the SRNC.

If the Flush IE in the HS-DSCH DATA FRAME is set to "flush" the DRNS should remove all MAC-d PDUs from the corresponding MAC-hs Priority Queue that have been received prior to this data frame on the same transport bearer.

For the purpose of TNL Congestion Control on HSDPA, the Frame Sequence Number and the DRT IEs may be included by the SRNC depending on higher layer configuration.

5.2
Flow Control

5.2.1
FACH Flow Control
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Figure 4A: FACH Flow Control procedure

The FACH Flow Control procedure is used by the DRNC to control the user data flow. It may be generated in response to a FACH Capacity Request procedure or at any other time. The Credits IE indicates the number of MAC-c/sh SDUs the SRNC is allowed to transmit for the UE identified by the SRNTI IE and the associated priority level indicated by the Common Transport Channel Priority Indicator IE.

The Credits IE indicates the total amount of credits granted. Any credits previously granted are withdrawn.

If Credits IE = 0 (e.g. due to congestion in the DRNC), the SRNC shall immediately stop transmission of MAC-c/sh SDUs.

Credits IE = 'unlimited' indicates that the SRNC may transmit an unlimited number of MAC-c/sh SDUs.

5.2.2
DSCH Capacity Request [TDD]
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Figure 5: DSCH Capacity Request procedure

The DSCH Capacity Request procedure provides means for the SRNC to request DSCH capacity by indicating the user buffer size in the SRNC for a given priority level.

The SRNC is allowed to reissue the DSCH Capacity Request if no CAPACITY ALLOCATION has been received within an appropriate time threshold.

5.2.3
DSCH Capacity Allocation [TDD]
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Figure 6: DSCH Capacity Allocation procedure

DSCH Capacity Allocation procedure is generated within the DRNC. It may be generated either in response to a DSCH Capacity Request or at any other time.

The DRNC may use this message to modify the capacity at any time, irrespective of the reported user buffer status.

The DSCH CAPACITY ALLOCATION frame is used by the DRNC to control the user data flow. Credits IE indicates the number of MAC-c/sh SDUs that the SRNC is allowed to transmit for the UE and the associated priority level indicated by the Common Transport Channel Priority Indicator IE.

The Maximum. MAC- c/sh SDU length, Credits, Interval and Repetition Period IEs indicates the total amount of capacity granted. Any capacity previously granted is replaced.

If Credits IE = 0 (e.g. due to congestion in the DRNC), the SRNC shall immediately stop transmission of MAC-c/sh SDUs. If Credits IE = 255, the SRNC can transmit MAC-c/sh SDUs with unlimited capacity.

The IEs used in the DSCH CAPACITY ALLOCATION Control Frame are the Common Transport Channel Priority Indicator, Credits, Maximum MAC- c/sh SDU Length, Interval and the Repetition Period.

If the Repetition Period IE = 'unlimited repetition period' it indicates that the SRNC may transmit the specified number of MAC-c/sh SDUs for an unlimited period according to the bounds of Maximum MAC-c/sh SDU Length, Credits and Interval IEs.

5.2.4
FACH Capacity Request
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Figure 6A: FACH Capacity Request procedure

The FACH Capacity Request procedure provides the means for the SRNC to notify the DRNC about the user buffer size for a given priority level. It may be sent if no FACH FLOW CONTROL frame has been received within an appropriate time threshold, or to signal an event such as data arrival or user buffer discard.

5.2.5
HS-DSCH Capacity Request
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Figure 6B: HS-DSCH Capacity Request procedure

The HS-DSCH Capacity Request procedure provides means for the SRNC to request HS-DSCH capacity by indicating the user buffer size in the SRNC for a given priority level.

The SRNC is allowed to reissue the HS-DSCH Capacity Request if no CAPACITY ALLOCATION has been received within an appropriate time threshold.

5.2.6
HS-DSCH Capacity Allocation
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Figure 6C: HS-DSCH Capacity Allocation procedure

HS-DSCH Capacity Allocation procedure is generated within the DRNC. It may be generated either in response to a HS-DSCH Capacity Request or at any other time.

The DRNC may use this message to modify the capacity at any time, irrespective of the reported user buffer status.

The HS-DSCH CAPACITY ALLOCATION frame is used by the DRNC to control the user data flow. HS-DSCH Credits IE indicates the number of MAC-d PDUs that the SRNC is allowed to transmit for the MAC-d flow and the associated priority level indicated by the Common Transport Channel Priority Indicator IE.

The Maximum. MAC- d PDU length, HS-DSCH Credits, HS-DSCH Interval and HS-DSCH Repetition Period IEs indicates the total amount of capacity granted. Any capacity previously granted is replaced.

If HS-DSCH Credits IE = 0 (e.g. due to congestion in the DRNC), the SRNC shall immediately stop transmission of MAC-d PDUs. If HS-DSCH Credits IE = 2047, the SRNC can transmit MAC-d PDUs with unlimited capacity.

The IEs used in the HS-DSCH CAPACITY ALLOCATION Control Frame are the Common Transport Channel Priority Indicator, HS-DSCH Credits, Maximum MAC- d PDU Length, HS-DSCH Interval and the HS-DSCH Repetition Period.

If the Repetition Period IE = "unlimited repetition period" it indicates that the SRNC may transmit the specified number of MAC-d PDUs for an unlimited period according to the bounds of Maximum MAC-d PDU Length, HS-DSCH Credits and HS-DSCH Interval IEs.

5.x
Node Synchronisation

The Node Synchronisation procedure is used by the SRNC to acquire information on the Node B timing.

The procedure is initiated by the SRNC by sending a DL NODE SYNCHRONISATION control frame containing the parameter T1 to the DRNS.

Upon reception of a DL NODE SYNCHRONISATION control frame, the DRNS shall respond with UL NODE SYNCHRONISATION control frame, including the parameters T2 and T3, as well as the T1 which was indicated in the initiating DL NODE SYNCHRONISATION control frame.

The T1, T2, T3 parameters are defined as:

T1: RNC specific frame number (RFN) that indicates the time when RNC sends the DL NODE SYNCHRONISATION control frame through the SAP to the transport layer.

T2: Node B specific frame number (BFN) that indicates the time when Node B receives the correspondent DL NODE SYNCHRONISATION control frame through the SAP from the transport layer.

T3: Node B specific frame number (BFN) that indicates the time when Node B sends the UL NODE SYNCHRONISATION control frame through the SAP to the transport layer.

The general overview on the Node Synchronisation procedure is reported in [5].
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Figure x: Node Synchronisation procedure

5.3
General

5.3.1
DSCH / USCH transport bearer replacement [TDD]

As described in RNSAP [8], transport bearer replacement can be achieved for a DSCH or USCH by using the Synchronised Radio Link Reconfiguration Preparation procedure in combination with the Synchronised Radio Link Reconfiguration Commit procedure. In both cases the following steps can be discerned:

1) The new transport bearer is established after which 2 transport bearers exist in parallel.

2) The transport channel(s) is/are switched to the new transport bearer.

3) The old transport bearer is released.

In step 1), communication on the old transport bearer continues as normal.

In step 2), the moment of switching is determined as follows:

· The DSCH DATA FRAMEs or USCH DATA FRAMEs shall be transported on the new transport bearer from the CFN indicated in the RADIO LINK RECONFIGURATION COMMIT message. 

Starting from this CFN the RNCs shall support all the applicable Common Transport Channels frame protocol procedures on the new transport bearer and no requirements exist regarding support of Common Transport Channels frame protocol procedures on the old transport bearer.

Finally in step 3), the old transport bearer is released.

Next change starts
6.3.3
Payload structure and information elements

6.3.3.1
FACH FLOW CONTROL
Figure 14 shows the payload structure when the control frame is used for the above mentioned purpose. This control information is sent in the UL only.
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Figure 14: FACH FLOW CONTROL payload structure

6.3.3.1.1
S-RNTI

Refer to subclause 6.2.5.4.

6.3.3.1.2
Common Transport Channel Priority Indicator (CmCH-PI)

Refer to subclause 6.2.5.7.

6.3.3.1.3
Credits

Description: The Credits IE indicates the number of MAC-c/sh SDUs that a user may transmit.

Value range: {0-255, where 0=stop transmission, 255=unlimited}.

Field length: 8 bits.

6.3.3.1.4
Spare Extension

Description: Indicates the location where new IEs can in the future be added in a backward compatible way.

Field length: 0-32 octets.

6.3.3.2
DSCH CAPACITY REQUEST [TDD]
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Figure 15: CAPACITY REQUEST payload structure
DSCH Capacity Request is sent for each priority group to indicate the user buffer size. The control frame is sent by the DSCH CAPACITY REQUEST is sent for each priority group to indicate the user buffer size. The control frame is sent by the SRNC when the SRNC considers the user buffer status needs an increased buffer reporting frequency. This may be sent to signal an event, such as, data arrival or user-buffer discard. This control frame is used to improve user-buffer reporting above the level produced by the user-buffer reporting associated with the DSCH DATA FRAMEs.

6.3.3.2.1
Common Transport Channel Priority Indicator (CmCH-PI)

Refer to subclause 6.2.5.7.

6.3.3.2.2
User Buffer Size

Refer to subclause 6.2.5.12.

6.3.3.2.3
Spare Extension

Refer to subclause 6.3.3.1.4.

6.3.3.3
DSCH CAPACITY ALLOCATION [TDD]
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Figure 16: CAPACITY ALLOCATION payload structure

The CAPACITY ALLOCATION Control Frame describes an allocation that the SRNC may use. When the Credits IE has a value of 0 it signifies that there is no resources allocated for transmission and to thus stop transmission. When the Credits IE has a value of 255, it signifies unlimited capacity for transmission of SDUs. When the Repetition Period IE has a value of 0, it signifies that the allocation (Maximum MAC-c/sh SDU Length, Credits and Interval IEs) can be repeated without limit.

6.3.3.3.1
Common Transport Channel Priority Indicator (CmCH-PI)

Refer to subclause 6.2.5.7.

6.3.3.3.2
Maximum MAC-c/sh SDU Length

Description: The values indicated the maximum allowable SDU size. MAC-c/sh SDU contains the C/T field of the MAC header followed by one RLC PDU.

Field length: See the value of the MAC-c/sh SDU Length IE.

6.3.3.3.3
Credits

Description: The Credits IE indicates the number of MAC-c/sh SDUs that a SRNC may transmit during one Interval granted in the DSCH CAPACITY ALLOCATION Control Frame.

Value range: Refer to subclause 6.3.3.1.3.

Field Length: Refer to subclause 6.3.3.1.3.

6.3.3.3.4
Interval

Description: The value of this field indicates the time interval during which the Credits granted in the DSCH CAPACITY ALLOCATION Control Frame may be used. The first interval starts immediately after reception of the DSCH CAPACITY ALLOCATION control frame, subsequent intervals start immediately after the previous interval has elapsed. This value is only applied to the DSCH transport channel.

Value range: {0-2550 ms}. Value 0 shall be interpreted that none of the credits shall be used.

Granularity: 10ms.

Field Length: 8 bits.

6.3.3.3.5
Repetition Period

Description: The value of this field indicates the number of subsequent intervals that the Credits IE granted in the DSCH CAPACITY ALLOCATION Control Frame may be used. These values represent an integer number of Intervals (see subclause 6.3.3.3.4). This field is only applied to the DSCH transport channel.

Value range: {0-255, where 0= unlimited repetition period}.

Field Length: 8 bits.

6.3.3.3.6
Spare Extension

Refer to subclause 6.3.3.1.4.

6.3.3.4
FACH CAPACITY REQUEST
Figure 17 shows the payload structure when the control frame is used for the above mentioned purpose. This control information is sent in the DL only.
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Figure 17: FACH CAPACITY REQUEST payload structure

6.3.3.4.1
D-RNTI

Refer to subclause 6.2.5.3.

6.3.3.4.2
Common Transport Channel Priority Indicator (CmCH-PI)

Refer to subclause 6.2.5.7.

6.3.3.4.3
User Buffer Size

Refer to subclause 6.2.5.12.

6.3.3.4.4
Spare extension

Refer to subclause 6.3.3.1.4.

6.3.3.5
HS-DSCH CAPACITY REQUEST
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Figure 18: CAPACITY REQUEST payload structure
HS-DSCH Capacity Request is sent for each priority group to indicate the user buffer size. The control frame is sent by the HS-DSCH CAPACITY REQUEST is sent for each priority group to indicate the user buffer size. The control frame is sent by the SRNC when the SRNC considers the user buffer status needs an increased buffer reporting frequency. This may be sent to signal an event, such as, data arrival or user-buffer discard. This control frame is used to improve user-buffer reporting above the level produced by the user-buffer reporting associated with the HS-DSCH DATA FRAMEs.

6.3.3.5.1
Common Transport Channel Priority Indicator (CmCH-PI)

Description: CmCH-PI, configured via the Scheduling Priority Indicator in RNSAP [8], is the relative priority of the data frame and the SDUs included.

Value range: {0-15, where 0=lowest priority, 15=highest priority}.

Field length: 4 bits.

6.3.3.5.2
User Buffer Size

Refer to subclause 6.2.5.12.

6.3.3.5.3
Spare Extension

Refer to subclause 6.3.3.1.4.

6.3.3.6
HS-DSCH CAPACITY ALLOCATION
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Figure 19: CAPACITY ALLOCATION payload structure

The CAPACITY ALLOCATION Control Frame describes an allocation that the SRNC may use. When the HS-DSCH Credits IE has a value of 0 it signifies that there is no resources allocated for transmission and to thus stop transmission. When the HS-DSCH Credits IE has a value of 2047, it signifies unlimited capacity for transmission of PDUs. When the HS-DSCH Repetition Period IE has a value of 0, it signifies that the allocation (Maximum MAC-d PDU Length, HS-DSCH Credits and HS-DSCH Interval IEs) can be repeated without limit. In addition to this the CAPACITY ALLOCATION Control Frame may inform the SRNC about the detection of congestion in the DL transport network layer with the Congestion Status Bits.

6.3.3.6.1
Common Transport Channel Priority Indicator (CmCH-PI)

Refer to subclause 6.2.5.7.

6.3.3.6.2
Maximum MAC-d PDU Length

Description: The value indicates the maximum allowable PDU size among the MAC-d PDU sizes configured via RNSAP [8].
Value range: Refer to subclause 6.2.5.16.
Field length: Refer to subclause 6.2.5.16.
6.3.3.6.3
HS-DSCH Credits

Description: The HS-DSCH Credits IE indicates the number of MAC-d PDUs that a SRNC may transmit during one HS-DSCH Interval granted in the HS-DSCH CAPACITY ALLOCATION Control Frame.

Value range: {0-2047, where 0=stop transmission, 2047=unlimited}.

Field length: 11 bits.

6.3.3.6.4
HS-DSCH Interval

Description: The value of this field indicates the time interval during which the HS-DSCH Credits IE granted in the HS-DSCH CAPACITY ALLOCATION Control Frame may be used. The first interval starts immediately after reception of the HS-DSCH CAPACITY ALLOCATION control frame, subsequent intervals start immediately after the previous interval has elapsed. This value is only applied to the HS-DSCH transport channel.

Value range: Refer to subclause 6.3.3.3.4.

Granularity: Refer to subclause 6.3.3.3.4.
Field Length: Refer to subclause 6.3.3.3.4.

6.3.3.6.5
HS-DSCH Repetition Period

Description: The value of this field indicates the number of subsequent intervals that the HS-DSCH Credits IE granted in the HS-DSCH CAPACITY ALLOCATION Control Frame may be used. These values represent an integer number of Intervals (see subclause 6.3.3.6.4). This field is only applied to the HS-DSCH transport channel.

Value range: Refer to subclause 6.3.3.3.5.

Field Length: Refer to subclause 6.3.3.3.5.

6.3.3.6.8
Spare Extension

Refer to subclause 6.3.3.1.4.

6.3.3.6.9
Congestion Status

Description: The Congestion Status Bits are used by the DRNC to indicate a congestion status received. The DRNC provides the congestion status in HS-DSCH CAPACITY ALLOCATION Control Frame when it has been received towards the SRNC.

Value range: 

0

No TNL Congestion

1

Reserved for future use

2

TNL Congestion – detected by delay build-up

3

TNL Congestion – detected by frame loss

Field Length: 2 bits.

6.3.3.x
DL NODE SYNCHRONISATION

6.3.3.x.x
Payload structure

Figure xx shows the structure of the payload for the DL NODE SYNCHRONISATION control frame.


[image: image19.wmf] 

Payload 

 

7                                                                                      0

 

T1 (cont

.

)

 

T1 (cont

.

)

 

T1

 

Spare Extension

 

Number of 

Octets

 

    1

 

 

 1

 

    1

 

 0

-

32

 


Figure xx: Structure of the payload for the DL NODE SYNCHRONISATION control frame

6.3.3.x.x
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}.
Granularity: 0.125 ms.
Field length: 24 bits.

6.3.3.x.x
Spare Extension

The Spare Extension IE is described in subclause 6.3.3.1.4.

6.3.3.x
UL NODE SYNCHRONISATION

6.3.3.x.x
Payload structure

The payload of the UL NODE SYNCHRONISATION control frames is shown in figure xx.
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Figure xx: Structure of the payload for UL NODE SYNCHRONISATION control frame

6.3.3.x.x
T1

Description: T1 timer is extracted from the correspondent DL NODE SYNCHRONISATION control frame.

Value range: {0-40959.875 ms}.

Granularity: 0.125 ms.
Field length: 24 bits.

6.3.3.x.x
T2

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

Value range: {0-40959.875 ms}.

Granularity: 0.125 ms.
Field length: 24 bits.

6.3.3.x.x
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}.

Granularity: 0.125 ms.
Field length: 24 bits.

6.3.3.x.x
Spare Extension

The Spare Extension IE is described in subclause 6.3.3.1.4.
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