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1 Introduction

This paper proposes coding of the FACH (and RACH) information elements in TS 25.425, reference [1].

It also proposes the changes needed to the RNSAP Common Transport Channel Initialisation procedure and the message contents.

The TDD specific FACH and RACH IEs are not addressed.

2 Discussion

2.1 General

The following open issues within the FACH  FP are addressed:

· Data frame payload structure and data frame length

· FACH Indicator usage 

· User plane traffic activity supervision in the DRNC

· Definition and usage of the Common Transport Channel Priority Indicator

· User Buffer size

The following open issues in the control plane (RNSAP) are addressed:

· RNSAP Common Transport Channel Request/-Response message contents

2.2 Data frame payload structure and data frame length

As agreed in R3#7 in Sophia Antipolis the payload of the FACH data frame consists of a MAC-c SDU. There is no need to define any particular structure of the payload using e.g. TFIs (as done in the DCH FP). The scheduling of the Iur FACH data frames and the structure/contents (TFCI) of the radio frame is defined by the DRNC. Hence, the payload of the FACH data frame can be considered transparent by the DRNC.

In MAC the length of PDUs is indicated in number of bits. Hence, it is proposed that the length of the FACH data frame is also indicated in number of bits. The length of a FACH data frame should not exceed the maximum length of a MAC PDU, i.e. 5000 bits.

2.3 FACH Indicator usage

The FACH Indicator in the FACH data frame indicates if the payload shall be sent on the S-CCPCH coupled to the PRACH, or on another S-CCPCH identified by an optional DL Channelisation Code which the DRNC may send to the SRNC in the RNSAP Common Transport Channel Response message. The data to be sent on the S-CCPCH coupled to the PRACH shall be restricted to such that must be sent on that S-CCPCH, i.e. the Cell Update Confirm message.

The current IE name may be misleading. It is proposed that the indicator is renamed S-CCPCH Indicator.
2.4 User plane traffic activity supervision in the DRNC

The user in the SRNC should be prepared to receive a FACH control frame with WS=0 any time. Supervision of u-plane traffic activity is considered an implementation specific matter. Hence, there is no need to standardise any timer on the Iur interface for this purpose.
2.5 Definition  and usage of Common Transport Channel Priority Indicator

In R3#7 it was agreed that the Common Transport Channel Priority Indicator indicates relative priority of the user data.

The priority indicators with correlating initial WSs and data frame sizes that a user in the SRNC may use should be determined by the DRNC since the main usage of the priority indicators is for scheduling of the FACH data frames. The priority indicators, initial WSs and data frame sizes should be signalled to the SRNC in the RNSAP Common Transport Channel Response message.

A user may simultaneously have multiple services (RABs) requiring different transport block sizes on the air interface (FACH transport channels), but having the same relative priority. Hence, it should be possible for the DRNC to give a set of different data frame sizes per priority class to a user in the SRNC. Observe that these services (RABs) are flow controlled as one data stream on Iur, i.e. the flow control should apply per priority as already agreed in R3#7.

Each priority class should also have a correlating initial WS.

The data frame size should be given in number of bits (see ch. 2.2).

A value range of 0-7 is considered sufficient for the priority indicator. However, an implementation (DRNC) may not necessarily use the whole range, but e.g. only  a priority range of 1-5 (where 0 indicates highest priority). Hence, only the range used by the DRNC needs to be signalled to the SRNC.

2.6 User Buffer Size

It is proposed to indicate the amount of data in the User Buffer in number of octets.

3 Proposal

3.1 Reader’s guide

Chapter 3 is based on 25.425 V.0.2.5 (Editors’ proposal).

The IE definitions in italics below show  the current definition (either agreed in WG3 or editor’s proposal) in [1]. They are only included in the contribution for completeness.

The proposed IE definitions, value ranges and field lengths also apply for the RACH FP for those IEs that are common for the Iur RACH and FACH frame protocols.

3.2 FACH data frame

3.2.1 FACH data frame structure

The figure below shows a slightly updated FACH data frame structure which reflects the proposed IE coding of the DRNTI, FACH Indicator (S-CI) and CmCH-PI.
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Figure. FDD FACH Data Frame structure

3.2.2 FACH header

3.2.2.1 Header CRC

Description: Cyclic Redundancy Polynomial calculated on the header of a data frame with polynom 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

3.2.2.2 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

3.2.2.3 DRNTI

Description: Identifies the UE in the DRNC.

Value range: {0-1048575}

Field length: 20 bits

Note. The length of the DRNTI should be the same as the length of the SRNTI (i.e. 20 bits) as agreed in WG2. This allows value range sharing between the SRNTI and the DRNTI, e.g. a DRNTI can be used as SRNTI after an SRNS Relocation.

3.2.2.4 S-CCPCH Indicator (S-CI)
Description: 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.
Value range: {0=S-CCPCH coupled to PRACH, 1=S-CCPCH for subsequent user data}.

Field Length: 1 bit
3.2.2.5 Common Transport Channel Priority Indicator (CmCH-PI)

[Editor's note: This paragraph is an editor's proposal]
Description: CmCH-PI is the relative priority of the data frame.

Value range: {0-7}

Field length: 3 bits

3.2.2.6 Frame Sequence Number (FSN)

[Editor's note: This paragraph is an editor's proposal]
Description: Used for sequential numbering of FACH data frames.

Value range: {0-255}

Field length : 8 bits

3.2.2.7 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.

Value range: {0-65535}
Field length: 16 bits
3.2.2.8 Data Frame Length

Description: Indicates the length of the MAC-c SDU in the payload of the FACH data frame in number of bits.

Value range: {0-5000}.

Field Length: 16 bits

3.2.3 FACH data frame payload

3.2.3.1 MAC-c SDU

[Editor's note: This paragraph is an editor's proposal]
Description: The part of FACH data frame payload to be transmitted to the Node B.
Field length : See IE Data Frame Length.
3.2.3.2 Payload CRC
Description: Cyclic Redundancy Polynomial calculated on the payload of a data frame with polynom 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

3.3 FACH control frame

3.3.1 Common Transport Channel Priority Indicator (CmCH-PI)

See FACH data frame.

3.3.2 Frame Sequence Number (FSN)

See FACH data frame.

3.3.3 Window Size (WS)

Description: Indicates the maximum number of FACH data frames that may be transmitted without an acknowledgement. The window size can be set to 0 to prevent a user from transmitting FACH data frames, or to ‘unlimited’ implying that an unlimited number of data frames can be transmitted without acknowledgement. The coding of the ‘unlimited’ value is FFS.

Value range: {0-255, where 255=unlimited}
Field length: 8 bits
3.4 RNSAP

3.4.1 Common Transport Channel Initialisation

Common Transport Channel Request procedure is used by the SRNC for the initialisation of the Common Transport Channel user plane towards the DRNC and /or for the initialisation of the UE context in the DRNC. The procedure is triggered by SRNC as consequence of a received Uplink Signalling Transfer message in case there is a need for such initialisation. 

The procedure consists of the message COMMON TRANSPORT CHANNEL REQUEST from the SRNC to the DRNC, and COMMON TRANSPORT CHANNEL RESPONSE from DRNC to SRNC. The need for a COMMON TRANSPORT CHANNEL FAILURE is FFS.

At initialisation of the Common Transport Channel user plane towards the DRNC the SRNC determines whether there exists a transport bearer that can be used for this particular UE, or whether a new transport bearer needs to be established.  If the SRNC decides to use an existing transport bearer it will not request transport layer address and binding identity in the RNSAP Common Transport Channel Request message, but inform the DRNC which transport bearer to use.
The DRNC may include a DL Channelisation Code to be used by the UE in the Common Transport Channel  Response message which is different from the DL Channelisation Code used by the UE at reception of the Common Transport Channel Request message if there exists multiple S-CCPCHs in the cell where the UE is located.
The Common Transport Channel Request message shall be sent by the SRNC at every Cell Update (including intra-DRNC Cell Update) in order for the DRNC to be able to allocate a new DL Channelisation Code for the new cell.
 [Editor’s note: The procedure and the messages may have to be renamed.]
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Figure 9-x. An example RNSAP message flow at Iur interface for Common Transport Channel Initialization.

3.4.2 Message contents

COMMON TRANSPORT CHANNEL REQUEST
[Editor’s note:

This message has no content described due to lack of contributions. Contributions are invited.]

Information element
Reference
Type

Message type

M

Transaction ID 

M

D-RNTI

M

Transport Bearer Request Indicator

M

COMMON TRANSPORT CHANNEL RESPONSE
[Editor’s note:

This message has no content described due to lack of contributions. Contributions are invited.]

Information element
Reference
Type

Message type

M

Transaction ID 

M

CmCH Info for S-CCPCH coupled to PRACH

M

     Priority Indicator & Initial Window Size x n

M

          Priority Indicator

M

          Data Frame Size x n

M

               Data Frame Size

M

          Initial Window Size

M

CmCH Info for optional S-CCPCH
Note1
C

     Priority Indicator & Initial Window Size x n

M

          Priority Indicator

M

          Data Frame Size x n

M

               Data Frame Size

M

          Initial Window Size

M

DL Channelisation Code Number

M

DL Spreading Factor

M

Transport Layer Address

M

Binding Identity

M

Note1. If the DL Channelisation Code Number and DL Spreading Factor is included in the message then the FACH Data Frame Sizes corresponding to the TB sizes used on the FACH transport channels  multiplexed on the corresponding S-CCPCH shall be provided in the message.

3.4.3 IE functional definition and contents

9.2.x Transport Bearer Request Indicator

Indicates whether an Iur transport bearer needs to be established for carrying the FACH data stream(s), or whether an existing transport bearer will be used.

9.2.x Priority Indicator

Indicates the relative priority of the FACH data frame. Used by the DRNC when scheduling FACH traffic.

9.2.x Initial Window Size

Indicates the initial number of FACH data frames that may be transmitted before an acknowledgement is received from the DRNC.

9.2.x Data Frame Size

Indicates the FACH data frame size. There may be multiple data frame sizes per priority class.
4 Conclusion 

Update  25.425 and 25.423  according to the proposals in ch. 3 of this contribution. 
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