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5
DCH Frame Protocol procedures

5.1
Data Transfer

5.1.0
General

When there is some data to be transmitted, DCH data frames are transferred every transmission time interval from the SRNC to the Node B for downlink transfer, and DCH/E-DCH data frames are transferred every transmission time interval from Node B to the SRNC for uplink transfer. [FDD – For 2 ms Uu TTI and depending on configuration from higher layers, the uplink E-DCH MAC-es or MAC-is PDU’s from one or more 2ms Uu TTI’s may be bundled into one E-DCH Data Frame before being transferred at an interval of e.g. 10ms from the Node B to the SRNC.]

An optional error detection mechanism may be used to protect the data transfer if needed. At the transport channel setup it shall be specified if the error detection on the user data is used.

5.1.1
Uplink for DCH
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Figure 1: Uplink Data Transfer procedure
Two modes can be used for the UL transmission: normal mode and silent mode. The mode is selected by the SRNC when the transport bearer is setup and signalled to the Node B with the relevant control plane procedure.

-
In normal mode, the Node B shall always send an UL DATA FRAME to the RNC for all the DCHs in a set of coordinated DCHs regardless of the number of Transport Blocks of the DCHs.
-
In silent mode and in case only one transport channel is transported on a transport bearer, the Node B shall not send an UL DATA FRAME to the RNC when it has received a TFI indicating "number of TB equal to 0" for the transport channel during a TTI.

-
In silent mode and in case of coordinated DCHs, when the Node B receives a TFI indicating "number of TB equal to 0" for all the DCHs in a set of coordinated DCHs, the Node B shall not send an UL DATA FRAME to the RNC for this set of coordinated DCHs.

For any TTI in which the Node B Layer 1 generated at least one CPHY-Out-of-Sync-IND primitive, the Node B is not required to send an UL DATA FRAME to the SRNC.

When Node B receives an invalid TFCI, no UL DATA FRAME shall be sent to the SRNC.

5.1.1a
Uplink for E-DCH
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Figure 1a: Uplink Data Transfer procedure
When a MAC-e or MAC-i PDU is received, it is demultiplexed into MAC-d flows which are then each sent on separate transport bearers to the RNC using the E-DCH UL DATA FRAME TYPE 1 (MAC-e) or TYPE 2 (MAC-i).

Only silent mode is used, i.e. E-DCH user-plane payload is transmitted using the E-DCH UL DATA FRAME only when some payload has been successfully received.
[FDD – In case of Dual Cell E-DCH operation two transport bearer modes can be used for the E-DCH payload transmission: separate Iub transport bearer mode and E-DCH UL flow multiplexing mode. The mode is selected by the SRNC when the RL on secondary UL frequency is setup and signalled to the Node B with the relevant control plane procedure.
· In separate Iub transport bearer mode, the Node B shall send each MAC-d flow received in cells of the different UL frequencies (primary and secondary) on separate transport bearers, one per frequency, to the RNC using the E-DCH UL DATA FRAME TYPE 2 (MAC-i). 
· In E-DCH UL flow multiplexing mode, the Node B shall send the MAC-d flows received on all UL frequencies (primary as well as secondary) on one transport bearer to the RNC using the E-DCH UL DATA FRAME TYPE 2 (MAC-i).]
5.1.2
Downlink
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Figure 2: Downlink Data Transfer procedure
The Node B shall only consider a transport bearer synchronised after it has received at least one DL DATA FRAME on this transport bearer before LTOA [5].

#Partially Omitted
6.2.2
UL DATA FRAME
6.2.2.1
UL DATA FRAME FOR DCH

The structure of the UL DATA FRAME is shown in figure 11.
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Figure 11: UL DATA FRAME structure

For the description of the fields see subclause 6.2.4.

There are as many TFI fields as number of DCH multiplexed in the same transport bearer.

The DCHs in the frame structure are ordered from the lower DCH id ('first DCH') to the higher DCH id ('last DCH').

The size and the number of TBs for each DCH are defined by the correspondent TFI.

If the TB does not fill an integer number of bytes, then bit padding is used as shown in the figure in order to have the octet aligned structure (ex: a TB of 21 bits requires 3 bits of padding).

There is a CRCI for each TB included in the frame irrespective of the size of the TB, i.e. the CRCI is included also when the TB length is zero. If the CRCIs of one data frame do not fill an integer number of bytes, then bit padding is used as shown in the figure in order to have the octet aligned structure (ex. 3 CRCI bits require 5 bits of padding, but there are no CRCI bits and no padding, when the number of TBs is zero).

The Payload CRC IE is optional, i.e. the whole 2 bytes field may or may not be present in the frame structure (this is defined at the setup of the transport bearer).

6.2.2.2
UL DATA FRAME FOR E-DCH TYPE 1

The structure of the E-DCH UL DATA FRAME TYPE 1 is shown in Figure 11a. TYPE 1 frame structure is used when the E-DCH UL DATA FRAME is carrying MAC-es PDUs [16].
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Figure 11a: E-DCH UL DATA FRAME TYPE 1 structure

For the description of the fields see subclause 6.2.4.

When there is an even, including zero, number of DDI + N field pairs for a subframe, then 4 bits padding is used as shown in the figure in order to have the octet aligned structure.

The Payload CRC IE is optional in frames that contain a Payload, i.e. the whole 2 bytes field may or may not be present in the frame structure (this is defined at the setup of the transport bearer). The Payload CRC IE may only be present if the E-DCH UL data frame contains payload.

6.2.2.3
UL DATA FRAME FOR E-DCH TYPE 2

The structure of the E-DCH UL DATA FRAME TYPE 2 is shown in Figure 11b. TYPE 2 frame structure is used when the E-DCH UL DATA FRAME is carrying MAC-is PDUs [16].
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Figure 11b: E-DCH UL DATA FRAME TYPE 2 structure

For the description of the fields see subclause 6.2.4.

The Payload CRC IE is optional in frames that contain a Payload, i.e. the whole 2 bytes field may or may not be present in the frame structure (this is defined at the setup of the transport bearer). The Payload CRC IE may only be present if the E-DCH UL data frame contains payload.

#Partially Omitted
6.2.4.16
FSN – Frame Sequence Number 

Description: The 4-bit Frame Sequence Number is incremented (modulo 16) for each transmitted data frame. Each flow generates its own Frame Sequence. [FDD – In case E-DCH UL flow multiplexing mode is used for secondary E-DCH, Node B shall set the value per carrier.]
Value range: {0..15}.

Granularity: 1.
Field length: 4 bits.

6.2.4.17
Number of MAC-is PDUs

Description: Indicates the number of MAC-is PDUs in the user data frame in the payload part for the corresponding subframe number.

Value range: {0-15}

Field length: 4 bits.
6.2.4.18
User Buffer size

Description: Indicates the the total size of the UL DATA FRAME TYPE 2 in octets 

Value range: {0-262 140}.

Field length: 18 bits.

6.2.4.19
Number of MAC-is SDU in frame

Description: Total number of MAC-is SDUs in all MAC-is PDUs in the UL DATA FRAME TYPE 2. One MAC-is SDU corresponds to one MAC-d PDU as described in [16].
Value range: {0-1024}.

Field length: 12 bits.

6.2.4.20
MAC-is PDU descriptor
Description: The MAC-is PDU descriptor contains the Length (L), Logical channel identifier (LCH-ID) and Flag (F) fields mapped directly from the  "MAC-i Header n" field (n > 0) received over the Uu [16].
Field length: variable; length of MAC-is PDU descriptor in octets = 2  * number of MAC-is SDU contained in the corresponding MAC-is PDU as described in [16].

6.2.4.xx

UL Multiplexing Information (UL Mux Info)[FDD]

Description: Applicable to Dual-Cell E-DCH operation in E-DCH UL flow multiplexing mode. Indicates the frequency of the cell in which the MAC-i frame was received - primary UL frequency or secondary UL frequency. 
Primary UL frequency Value = "0"
Secondary UL frequency Value ="1"
In separate Iub transparent mode Value = "0" shall be used, ignored by the receiver
Value range: {0-3}.
Values {2, 3}: Reserved in this user plane revision. Shall be ignored by the receiver.
Field length: 2 bits
#Partially Omitted
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