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4
General Aspects

4.1
Common Transport Channel Data Streams User Plane Protocol Services

This chapter describes the services that the User Plane Protocols provide such as data transfer, flow control.

4.1.1
RACH/FACH Data Streams User Plane Protocol Services

RACH/FACH frame protocol provides the following services:

-
Transport of MAC-c SDUs between the SRNC and the DRNC for RACH and FACH common transport channels.

· Flow Control between MAC-d and MAC-c/sh.

4.1.2
[TDD USCH]/DSCH Data Streams User Plane Protocol Services

[TDD USCH]/DSCH frame protocol provides the following services:

-
Transport of MAC-c/sh SDUs between the SRNC and the DRNC for [TDD USCH] and DSCH common transport channels.

-
Flow Control between MAC-d and MAC-c/sh.

5
Common Transport Channel Data Streams User Plane Procedures

This chapter 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 four Common Transport Channel frame handling protocols:

1.
Random Access Channel 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 (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.

5.1
Data Transfer

5.1.1
RACH Data Transfer
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Figure 1: RACH data transfer

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

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 prioroty (CmCH-PI)may be transmitted in the same FACH data frame.

The S-CCPCH Indicator IE indicates if the data in the payload shall be sent on the S-CCPCH coupled to the PRACH (i.e. the payload contains the Cell Update Confirm message), or if it shall be sent on the S-CCPCH selected by the DRNC for subsequent user data. The S-CCPCH selected for subsequent user data may be the S-CCPCH coupled to the PRACH or another S-CCPCH.
5.1.3 USCH Data Transfer [TDD]
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Figure 3: Uplink USCH Data transfer

Whenever there is USCH data in the CRNC, 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
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Figure 4 Downlink data transfer.

When a capacity allocation exists across the Iur and the SRNC has data waiting to be sent, then the DSCH data frames are used to transfer the data.
Multiple MAC-c/sh SDUs of same length and same priority (CmCH-PI) may be transmitted in the same DSCH data frame.

When no capacity allocation exists across the Iur, the SRNC can send a frame containing no SDUs to inform the CRNC of arriving data.  Therefore, this procedure is used by the SRNC to inform the CRNC of the absolute queue length(s) of the RLC(s).  This procedure is used in quiescent state to request a capacity allocation or when radical alterations of the queue length are observed, for example a RLC queue discard.

The SRNC is allowed to reissue the capacity request if no allocation has been received within an appropriate time threshold..

5.2
Flow Control

5.2.1
FACH Flow Control

The FACH flow control frame is used by the DRNC to control the user data flow. The Credits IE indicates the number of MAC-c SDUs the SRNC is allowed to transmit for the UE identified by the SRNTI IE and the associated priority class 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 SDUs.

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

5.2.2 DSCH Capacity Allocation
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Figure 5: DSCH Capacity Allocation

DSCH_CAPACITY_ALLOCATION is generated within the CRNC.  It maybe generated either in response to a capacity request or at any other time the scheduling mechanism requires an alteration of the applied rates.
The message may allocate enough resources to clear part or all of the SDUs queued or it may allocate some over capacity in anticipation of more arrivals.  This capacity can be time bounded or unlimited.  New capacity allocations will overwrite previous allocations. This capacity allocation is described as a number  of SDUs applied over a number of radio frames (interval) and repeated after a repetition period.  The fields used are the Common Channel Priority, Number of SDUs, SDU Size, Interval and the Repetition period.

6.2
Data frame structure

6.2.1
RACH Channels

RACH Iur data stream corresponds to the data stream of one specific UE. The used transport bearer for the transport of FACH/RACH is bi-directional.

The RACH/FACH FP does not facilitate multiplexing of data streams from different UEs onto the same data frame, but does allow multiple UEs to share the same transport bearer. 

The RACH Data frame structure is defined as common for FDD and TDD with conditional fields.
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Figure 1: RACH Data Frame structure

Propagation delay is a conditional Information Element which is only present when the Cell supporting the RACH Transport Channel is a FDD Cell.

Rx Timing Deviation is a conditional Information Element which is only present when the Cell supporting the RACH Transport Channel is a TDD Cell.

Spare bits shall be set to 0 and ignored by the receiver.

6.2.2
FACH Channels
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Figure 2: FACH Data Frame structure

Spare bits shall be set to 0 and ignored by the receiver.

6.2.3
USCH Data Frames [TDD]
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Figure 5: USCH Data Frame on the Iur

6.2.4
DSCH Data Frames
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Figure 6: DSCH Iur Data Frame Structure

Spare bit shall be set to 0 and ignored by the receiver.

6.2.3
Coding of information elements in data frames

6.2.3.1
Header CRC

Description: Cyclic Redundancy Polynomial calculated on the header of a data frame with polynomial X^7+X^6+X^2+1. The CRC calculation shall cover all bits in the header, starting from bit 0 in the first byte (FT field) up to the end of the header.

Value range: {0-127}.

Field length: 7 bits

6.2.3.2
Frame Type (FT)

Description: describes if it is a control frame or a data frame.

Value range: {0=data, 1=control}.

Field Length: 1 bit

6.2.3.3
DRNTI

Description: Identifies the UE in the DRNC.

Value range: {0-1048575}.

Field length: 20 bits

6.2.3.4
S-RNTI

Description: S-RNTI is defined in [5]. S-RNTI is used in UL control frames to identify the UE context in the SRNC. 

Value range: {0-1048575}.

Field length: 20 bits

6.2.3.5
S-CCPCH Indicator (S-CI)

Description: Indicates the S-CCPCH to be used for transmission of the user data.

Value range: {0=S-CCPCH coupled to PRACH, 1=S-CCPCH selected by DRNC}.

Field Length: 1 bit

6.2.3.6
Common Transport Channel Priority Indicator (CmCH-PI)

Description: CmCH-PI 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

6.2.3.7
MAC-c/sh SDU Length

Description: The value of that field indicates the length of every MAC-c/sh SDU in the payload of the FACH, DSCH and [TDD USCH] data frame in number of bits.

Value range: {0-5000}.

Field Length: 13 bits

6.2.3.8
NumOfSDU

Description: Indicates the number of MAC-c/sh SDUs in the payload.

Value range: {0-255}.

Field Length: 8 bits

6.2.3.9
[FDD — Propagation delay]

Description: One-way air interface delay as measured during RACH access.

Value range: {0 – 765 chips}.

Granularity: 3 chips

Field length: 8 bits

6.2.3.10
[TDD — Rx Timing Deviation]

Description: Measured Rx Timing Deviation as a basis for timing advance.

Value range: {0-1020 chips}.

Granularity: 4 chips

Field length: 8 bits

6.2.3.11
User Buffer Size

Description: Indicates the users' buffer size (i.e. the amount of data in the buffer) in octets for a given Common Transport Channel Priority and for a given SDU length..

Value range: {0-65535}.

Field length: 16 bits

6.2.3.12
MAC-c/sh SDU

Description: A MAC-c/sh SDU may contain 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.

6.2.3.13
[TDD Quality Estimate (QE)]
Description: The quality estimate is derived from the DPCH Physical Channel BER.

The QE shall be derived from the DPCH Physical Channel BER.

The quality estimate shall be set to the Physical channel BER and be measured in the unit BER_dB (see Ref 25.215). The quality estimate is needed in order to select a transport block when all CRC indications are showing bad (or good) frame. The UL Outer Loop Power Control may also use the quality estimate.

Value range: {0-63}, granularity 1

Field length: 6 bits

6.2.3.14
Payload CRC

Description: Cyclic Redundancy Polynomial calculated on the payload of a data frame with polynomial X^16+X^15+X^2+1. The CRC calculation shall cover all bits in the data frame payload, starting from bit 7 in the first byte up to bit 0 in the byte before the payload CRC.

Field length: 16 bits

6.3.2
Header structure of the control frames

6.3.2.1
Control frame CRC

Description: Cyclic Redundancy Polynomial calculated on a control frame with polynomial 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 6.2.3.2.

6.3.2.3
Control Frame Type

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

Value: values of the Control Frame Type IE parameter are defined in the following table 1:

Table 1: Control Frame Type

Type of control frame
Value

FACH Flow Control
0000 0010

DSCH Flow Control
0000 0100

6.3.3
Payload structure and information elements

6.3.3.1
FACH Flow Control

The figure 6 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 6: FACH Flow Control Payload structure

6.3.3.1.1
S-RNTI

Refer to section 6.2.3.4.

6.3.3.1.2
Common Transport Channel Priority Indicator (CmCH-PI)

Refer to section 6.2.3.6.

6.3.3.1.3
Credits

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

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

Field length: 8 bits

6.3.3.2 DSCH Capacity Allocation 
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Figure8: Capacity Allocation Control Frame
This message describes an allocation that the SRNC may use.  When the Interval has a value of 0 it signifies that there is no resources allocated irrespective of the value of the interval.  When the repetition period has a value of 0, it signifies that the allocation will be continuous.

6.3.3.2.1
Common Transport Channel Priority Indicator (CmCH-PI)
Refer to section 6.2.3.6.

6.3.3.2.2
MAC-c/sh SDU Length
Refer to section 6.2.3.7.

6.3.3.2.3
NumofSDUs

Refer to section 6.2.3.8
6.3.3.2.4
Interval

Description: The value of this field indicates the inter-frame time that the SDU allocation may be sent. These values are allocated in increments of 10ms
Value range: {0-255, where 0=no allocation}.

Field Length: 8 bits

6.3.3.2.5
Repetition Period
Description: The value of this field indicates the amount of time you can apply the inter-frame allocation. These values represent an integer number of Intervals (see 6.3.3.2.5)
Value range: {0-255, where 0=continuous repetition period}.

Field Length: 8 bits
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