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4.1
DCH and E-DCH FP services

DCH frame protocol provides the following services:

-
Transport of TBS across Iub and Iur interface.

-
Transport of outer loop power control information between the SRNC and the Node B.

-
Support of transport channel synchronisation mechanism.

-
Support of node synchronization mechanism.

-
[3.84 Mcps TDD - Transfer of Rx timing deviation from the Node B to the SRNC.]

-
Transfer of radio interface parameters from the SRNC to the Node B.

[FDD – E-DCH frame protocol provides the following services:

-
Transport of MAC-es PDUs across Iub and Iur interface from Node B to SRNC.
-
Transport of outer loop power control information between the SRNC and the Node B.]

4.2
Services expected from the Data Transport Network layer
Following service is required from the transport layer:

-
Delivery of FP PDU.

In sequence delivery is not required. However, frequent out-of-sequence delivery may impact the performance and should be avoided.

4.3
Protocol Version

This revision of the specification specifies version 1 of the protocol.

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 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 [FDD]
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Figure 1a: Uplink Data Transfer procedure
When a MAC-e 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.

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.
#particially omitted
5.13
Indication of HARQ failure [FDD]

After unsuccessful decoding of the E-DCH payload and under conditions listed below, the serving Node B shall send a HARQ Failure Indication to the SRNC. The non-serving Node B(s) shall not send a HARQ Failure Indication.

The serving Node B shall send a HARQ Failure Indication to the SRNC under the following conditions:

-
A HARQ process has yet not been successfully decoded and a New Data Indicator (NDI) is received for the same HARQ process and the number of HARQ retransmissions that had already occurred was strictly higher than the lowest of the MAC-d flows maximum HARQ retransmissions values.
-
A HARQ process has yet not been successfully decoded and the maximum retransmissions for the MAC-d flow with the highest maximum HARQ retransmissions valid for the UE connection have occurred, or should have occurred in case the HARQ related outband signalling on the E-DPCCH could not be decoded.

The HARQ Failure Indication shall be sent using the transport bearer carrying the highest priority MAC-d flow. If there are more than one MAC-d flow with the highest priority, then the Node B shall use only one of the transport bearers associated with these MAC-d flows. 

The HARQ failure is indicated in a user data frame with values set as follows:

-
The CFN and Subframe Number IE values shall reflect the time when the failure was detected

-
The Number of MAC-es PDUs IE shall be set to zero. As a consequence there are no DDI and N IEs in the header and there are no MAC-es PDUs IEs in the payload for the same Subframe Number.
-
The Number of HARQ Retransmissions IE shall be set to the number of HARQ retransmissions that occurred when the failure was detected. The coding shall be the same as for a correctly decoded payload as described in section 5.12.
#particially omitted
6.2.2.2
UL DATA FRAME FOR E-DCH [FDD]

The structure of the E-DCH UL DATA FRAME is shown in Figure 11a.
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Figure 11a: E-DCH UL DATA FRAME 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, 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).

#particially omitted

6.2.4.13
Number of MAC-es PDUs [FDD]

Description: Indicates the number of MAC-es PDUs in the user data frame in the payload part for the corresponding subframe number.
Field length: 4 bits.

6.2.4.14
Data Description Indicator, DDI [FDD]

Description: The Data Description Indicator is mapped directly from the DDI field received over the Uu.

Field length: 6 bits.

6.2.4.15
Number of MAC-d PDUs, N [FDD]

Description: The Number of MAC-d PDUs is mapped directly from the N field received over the Uu.
Field length: 6 bits.
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