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1.  Introduction

This contribution proposes changes and additions to 25.427. The main objects of the proposal is: 

· to propose a frame structure,

· a frame format that will allow us the option to multiplex several transport channels on the same transport bearer (AAL type 2 connection),

· that the current quality indicator is replaced with a quality estimate, a CRC ok indicator and physical channel synchronisation indicator. 

· a frame format for the DCH control frame

2. Description

2.1 Requirements and Assumptions

UTRAN will support a wide range of services with different requirement on the transport bearer. In order to get bandwidth efficiency on Iur and Iub we need a flexible protocol that can handle these requirements.

1. The protocol shall support multiplexing of coordinated dedicated transport channels (DCHs). The concept of coordinated DCHs is described in reference [1]. For all other DCHs one DCH per transport bearer is recommended to be able to meet the different delay requirements.

2. It is assumed that coordinated DCHs all have the same transmission time interval (TTI).

3. For very large amount of data per transmission time interval it is recommended to use one transport block per DCH frame. This is in order to avoid unnecessary queues and transmission delays.

4. It is assumed that the DCH FP PDU contains a CRC and that the CRC optionally supplied by the AAL2 layer not is used.

5. When in macro diversity the use of uplink power control will result in a situation where one or more (but not all) Node Bs will not receive any data (be out of synchronization) for short periods of time. In order to minimize the delay in the macro diversity device it is necessary to notify the device that the physical channel has been out of synchronization and therefore no user data are supplied. 

6. The normal procedure to select transport block in the macro diversity device is by comparing the results from the Radio Interface (RI) CRC calculation. The comparison is done assuming that the PDUs has been delivered correctly.

7. For services with low channel coding an additional value has to be supplied to base the macro diversity combining on as it is very likely that all node B indicates that the CRC are not correct.

8. The header shall be fix and be the same for both up and downlink. This will simplify introduction of various test loops in the system

2.2 Frame structure

The general structure of a DCH FP frame consists of a header, the SDU and a tail. The structure is depicted in figure 1 below.
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The header shall contain the connection frame number and the frame type and information related to the frame type. The tail contains a checksum.

There are two types of DCH FP frames

· DCH data frame

· DCH control frame

The user data frames contain radio interface user data, quality information for the transport blocks and for the radio interface physical channel during the transmission time interval. 

The control frames contains commands and measurement reports related to transport bearer and the radio interface physical channel but not directly related to specific radio interface user data.

The user data and control data shall be sent in separate frames. 

· With separate frames we get a future proof solution and limits the number of changes to the user data frames due to extensions of the control data frames

· With separate frames we avoid complexity especially on the uplink in a macro diversity device located in a DRNC where control frames could directly be forwarded to the SRNC while user data is combined before it is sent to SRNC.

· We minimise the header size and avoid complicated structured that might be needed when mixing control data and user data.


2.3 DCH User Data Frames

To meet the requirements and assumptions in chapter 2.1 the following protocol is proposed.

The purpose of the user data frames is to transparently transport the transport blocks between Node B and Serving RNC.
The protocol allows for multiplexing of dedicated transport channels, with the same transmission time interval, onto one transport bearer.

The protocol also gives the possibility to operate in two modes, streamline and block mode. The mode can be selected regardless of if multiplexing of DCHs is done or not.

· Streamline mode is used to send each transport block in a separate frame. The mode can be used for services like UDI were the Iu data arrives in a more or less constant stream and transport block therefore can be sent a soon as they are ready and by that minimizing the transmission delay on Iur/Iub.
· Block mode is used to send all transport blocks of all the multiplexed DCHs for one transmission time interval in one frame. This is the normal mode and shall be used for the proposed speech service.

SRNC is responsible for selecting mode and shall indicate it together with the DCH Combination Set (see DCHCI below) in the appropriate RNSAP/NBAP message. For RNSAP this means RL Setup, RL Addition and RL Reconfiguration. For NBAP this means RL Setup and RL Reconfiguration.

The proposal adds the following information elements to the protocol:

DCH Combination Indicator: When there are more then one DCH on a transport bearer we need a way to indicate the transport format for each DCH. An efficient way to indicate this is to reuse the Radio Interface TFCI concept.

 The DCH combination set is defined by the control plane (RNSAP and NBAP) and gives the combinations of transport formats that are possible for a transmission time interval. The Combination Set will also give the order of the data in the block mode user data frame. The DCH Combination Set is also a subset of the Transport format Combination Set. When there is only one transport channel on the transport bearer the DCHCI equals the TFI.

DCH ID: When in streamline mode it is necessary to indicate which DCH the frame is transporting. DCH ID is the same identity that is used in the RNSAP/NBAP protocol.

Transport Block Number: When transporting the user data in streamline mode it is possible to lose a single transport block due to overflow in an AAL2 buffer. To ensure that the corresponding transport block from each macro diversity branch is combined it is necessary to include the sequence number for each transport block in the protocol.

Quality Estimate: A quality estimate of the physical channel 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 also uses the quality estimate, see reference [3]

CRC indication: shows if the transport block has a correct CRC. The UL Outer Loop Power Control also uses the CRC indication, see reference [3].

Synchronisation Indication: Shows if the physical channel has been synchronised during the transmission time interval.

Table 1 below summarises the data sent in a DCH user data frame using block mode, the two last columns shows in which direction the data is valid: 


Information element
Description
Valid on




UL
DL

Header
Frame Type
DCH data frame
X
X


Connection Frame Number
Connection Frame Number, indicator as to which radio frame the first data was received on uplink or shall be transmitted on downlink.
X
X


DCH Combination Indicator
The DCHCI indicates the transport formats used for the Multiplexed transport channels.
X
X


Quality Estimate
Used by macro-diversity function
X



Synchronization Indicator
Indicates if the physical channel was synchronized during the transmission time interval.
X


Data
Checksum indicator
Indicates if the transport block CRC is correct
X



Transport Block 1 of DCH1
This contains the data to/from the radio interface
X
X


:
CRCOK and TB are repeated for all transport blocks in all transport block sets




Checksum indicator
Indicates if the transport block CRC is correct
X



Transport Block N of DCH M
Last transport block in the last transport block set
X
X

Tail
DCH data frame checksum
Checksum of the header and transport block
X
X

Table 2 below summarises the data sent in a DCH user data frame using streamline mode, the two last columns shows in which direction the data is valid: 


Information element
Description
Valid on




UL
DL

Header
Frame Type
DCH data frame
X
X


Connection Frame Number
Connection Frame Number, indicator as to which radio frame the first data was received on uplink or shall be transmitted on downlink.
X
X


DCH Combination Indicator
The DCHCI indicates the transport formats used for the Multiplexed transport channels.
X
X


Quality Estimate
Used by macro-diversity function
X



Synchronization Indicator
Indicates if the physical channel was synchronized during the transmission time interval.
X


Data
DCH ID
Shows which DCH is transported
X
X


Transport Block Number
The sequence number in the Transport Block Set. 
X
X


Checksum indicator
Indicates if the transport block CRC is correct
X



Transport Block
This contains the data to/from the radio interface
X
X

Tail
DCH data frame checksum
Checksum of the header and data
X
X

2.4 DCH Control Frame

Control Frames are used to transport control information between SRNC and Node B. These frames should not be combined on the uplink but should be sent to all node Bs on the downlink.

Structure of DCH Control Frame

Table 3 below summarises the data sent in a control frame, the two last columns shows in which direction the data is valid:


Information element
Description
Valid On




UL
DL

Header
Frame Type
DCH Control Frame
X
X

Data
NAME
Name of command  or measurement report 
X
X


Parameters
Parameters of the command or measurement report
X
X

Tail
DCH control frame checksum
Checksum of the header and control data
X
X

Usage of the DCH Control Frame

UL Outer loop power control: In order to adjust the target value for the inner loop the SRNC shall send a control frame to set a new target value in the Node Bs, see also reference [3]. 

Table 4 below exemplifies the control frame structure when used for the UL outer loop power control: 


Information Element
Valid On



UL
DL

Header
Control Frame

X

Data
UL Outer Loop Power Control

X


New Eb/N0 target

X

Tail
DCH Control Frame Checksum

X

The control frames could also be used for the following functions (FFS):

Initial synchronisation: Depending on the outcome of the system synchronisation it might be necessary to synchronise CFN between RNC and node B especial if the new cell is located in a DRNS. A few control frames are probably also needed the get the first timing offset correct in the RNC.

Timing Adjustment: is used on the UL to notify SRNC that the data is received too late or too early.

Heart beat: In order to notify the receiving side that a period of silence has started and that only heart beat frames are sent a control frame is sent. A heart beat frame is a user data frame with no payload, with a periodicity lower than what is given by the normal transmission time interval.
3. Proposal

We propose the following changes to reference [2]:

· Chapter 7 Frame Structure and Coding is updated with chapter 2.2 in this document.

· Chapter 7.1 Data Frame Structure is updated with the content of chapter 2.3. That the information elements Connection ID, Quality indicator and TX-power are removed, as we see no further use of them. That the Timing Adjustment Command is moved to chapter 7.2.

· Chapter 7.2 Control Frame Structure is updated with the contents of chapter 2.4
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