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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document provides a description of the UTRAN RNC-Node B (lub) interface user plane protocols for
Common Transport Channel data streams as agreed within the TSG-RAN working group 3.

NOTE: By Common Transport Channel one must understand RACH, FACH/PCH, DSCH, USCH and HS-
DSCH.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present

document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

¢ For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1]
[2]
(3]
[4]

(5]

(6]
[7]
(8]
[9]
[10]
[11]

3GPP TS 25.301:
3GPP TS 25.402:
3GPP TS 25.302:

3GPP TS 25.221:
(TDD)".

3GPP TS 25.211:
(FDD)".

3GPP TS 25.433:
3GPP TS 25.225:
3GPP TS 25.331:
3GPP TS 25.321:
3GPP TS 25.214:
3GPP TS 25.401:

"Radio Interface Protocol Architecture”.
"Synchronisation in UTRAN, Stage 2".
"Services provided by the Physical Layer".

"Physical channels and mapping of transport channelsto physical channels

"Physical channels and mapping of transport channels onto physical channels

"UTRAN lub interface NBAP signalling".

"Physical layer — Measurements (TDD)".

"Radio Ressource Control (RRC) protocol specification™.
"Medium Access Control (MAC) protocol specification”.
" Physical layer procedures’.

"UTRAN overall description”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitionsin [2] and the following apply:

Transport Connection: service provided by the transport layer and used by Frame Protocol for the delivery of FP PDU

ETSI
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3.2 Abbreviations

For the purposes of the present document, the abbreviationsin [2] and the following apply:

CFN
CRC
CRCI
DCH
DL
DSCH
FP

|__]'
HSDPA
HS-DSCH
LTOA
PC
PDSCH
PUSCH
QE

TB

TBS
TFI
TNL
ToA
ToAWE
TOAWS
TTI

UL
USCH

Connection Frame Number

Cyclic Redundancy Checksum
CRC Indicator

Dedicated Transport Channel
Downlink

Downlink Shared Channel

Frame Protocol

Frame Type

High Speed Downlink Packet Access
High Speed Downlink Shared Channel
Latest Time of Arrival

Power Control

Physical Downlink Shared Channel
Physical Uplink Shared Channel
Quality Estimate

Transport Block

Transport Block Set

Transport Format | ndicator
Transport Network Layer

Time of Arrival

Time of Arrival Window Endpoint
Time of Arrival Window Startpoint
Transmission Time Interval

Uplink

Uplink Shared Channel

3.3 Specification Notations

For the purposes of the present document, the following notations apply:

[FDD]

[TDD]

Thistagging of aword indicates that the word preceding the tag "[FDD]" applies only to FDD.
Thistagging of a heading indicates that the heading preceding the tag "[FDD]" and the section
following the heading applies only to FDD.

This tagging of aword indicates that the word preceding the tag "[TDD]" applies only to TDD,
including 7.68Mcps TDD, 3.84Mcps TDD and 1.28Mcps TDD. Thistagging of a heading
indicates that the heading preceding the tag "[ TDD]" and the section following the heading applies
only to TDD, including 7.68Mcps TDD, 3.84Mcps TDD and 1.28Mcps TDD.

[7.68Mcps TDD] This tagging of aword indicates that the word preceding the tag '[7.68Mcps TDD]' applies only to

7.68Mcps TDD. Thistagging of a heading indicates that the heading preceding the tag '[7.68M cps
TDD]' and the section following the heading applies only to 7.68Mcps TDD.

[3.84Mcps TDD] This tagging of aword indicates that the word preceding the tag '[3.84Mcps TDD]' applies only to

3.84Mcps TDD. Thistagging of a heading indicates that the heading preceding the tag '[3.84Mcps
TDD]' and the section following the heading applies only to 3.84Mcps TDD.

[1.28Mcps TDD] Thistagging of aword indicates that the word preceding the tag "[1.28Mcps TDD]" applies only

[FDD - ...]

to 1.28Mcps TDD. This tagging of a heading indicates that the heading preceding the tag
"[1.28Mcps TDD]" and the section following the heading applies only to 1.28Mcps TDD.

This tagging indicates that the enclosed text following the "[FDD - " applies only to FDD.
Multiple sequentia paragraphs applying only to FDD are enclosed separately to enable insertion of
TDD specific (or common) paragraphs between the FDD specific paragraphs.
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[TDD - ...] This tagging indicates that the enclosed text following the "[TDD - " applies only to TDD,
including 7.68Mcps TDD, 3.84Mcps TDD and 1.28Mcps TDD. Multiple sequential paragraphs
applying only to TDD are enclosed separately to enable insertion of FDD specific (or common)
paragraphs between the TDD specific paragraphs.

[7.68McpsTDD - ...] Thistagging indicates that the enclosed text following the "[7.68Mcps TDD - * applies only
to 7.68Mcps TDD. Multiple sequentia paragraphs applying only to 7.68Mcps TDD are enclosed
separately to enable insertion of FDD and TDD specific (or common) paragraphs between the
7.68Mcps TDD specific paragraphs.

[3.84McpsTDD - ...]  Thistagging indicates that the enclosed text following the "[3.84Mcps TDD - * applies only
to 3.84Mcps TDD. Multiple sequentia paragraphs applying only to 1.28Mcps TDD are enclosed
separately to enable insertion of FDD and TDD specific (or common) paragraphs between the
3.84Mcps TDD specific paragraphs.

[1.28McpsTDD - ...] Thistagging indicates that the enclosed text following the "[1.28Mcps TDD —" applies
only to 1.28Mcps TDD. Multiple sequential paragraphs applying only to 1.28Mcps TDD are
enclosed separately to enable insertion of FDD and TDD specific (or common) paragraphs
between the 1.28Mcps TDD specific paragraphs.

Procedure When referring to a procedure in the specification the Procedure Name is written with the first
lettersin each word in upper case characters followed by the word "procedure’, e.g. Node
Synchronisation procedure.

Frame When referring to a control or data frame in the specification the CONTROL/DATA FRAME
NAME iswritten with all lettersin upper case characters followed by the words " control/data
frame", e.g. TIMING ADJUSTMENT control frame.

IE When referring to an information element (1E) in the specification the Information Element Name
iswritten with the first letters in each word in upper case characters and al lettersin Italic font
followed by the abbreviation "IE", e.g. Frame Type IE.

Vaueof anlE  When referring to the value of an information element (1E) in the specification the "Value" is
written asit is specified in subclause 6.2.7 or 6.3.3 enclosed by quotation marks, e.g. "0" or "255".

4 General aspects

4.1 Common Transport Channel Data Stream User Plane
Protocol Services

Common transport channel provides the following services:
- Transport of TBS between the Node B and the CRNC for common transport channels.
- Support of transport channel synchronisation mechanism.

- Support of Node Synchronisation mechanism.

4.2 Services expected from the Data Transport Network layer
The following services are expected from the transport layer:
- Delivery of Frame Protocol PDUs.

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

Thisrevision of the specification specifies version 1 of the protocols.

5 Data Streams User Plane Procedures

5.1 Data Transfer

51.1 RACH Channels

Data Transfer procedure is used to transfer data received from Uu interface from Node B to CRNC. Data Transfer
procedure consists of atransmission of Data Frame from Node B to CRNC.

Node B CRNC

RACH DATA FRAM>E

Figure 1: RACH Data Transfer procedure

5.1.2 CPCH Channels [FDD]

Void.

5.1.3 Secondary-CCPCH related transport Channels

For the FACH transport channel, a Data Transfer procedure is used to transfer datafrom CRNC to Node B. Data
Transfer procedure consists of atransmission of Data Frame from CRNC to Node B.

FACH DATA FRAME

—
Figure 3: FACH Data Transfer procedure

For the PCH transport channel, a Data Transfer procedure is used to transfer data from CRNC to Node B. Data Transfer
procedure consists of atransmission of Data Frame from CRNC to Node B.
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Node B CRNC

PCH DATA FRAME

Figure 4. PCH Data Transfer procedure

In this case the PCH DATA FRAME may also transport information related to the PICH channel.

If the Node B does not receive avalid FP frameinaTTI, it assumes that there is no data to be transmitted in that TTI
for this transport channel. For the FACH and PCH transport channels, the TFS shall never define a Transport Block
Size of zero bits.

If the Node B is aware of a TFI value corresponding to zero bits for this transport channel, this TFI is assumed. When
combining the TFI's of the different transport channels, avalid TFCI might result and in this case data shall be
transmitted on the Uu.

If the Node B is not aware of a TFI value corresponding to zero bits for this transport channel or if combining the TFI
corresponding to zero bits with other TFI's results in an unknown TFl combination, the handling as described in the
following paragraph shall be applied.

At each frame, the Node B shall build the TFCI value of each secondary-CCPCH according to the TFIs of the transport
channels multiplexed on this secondary-CCPCH and scheduled for that frame. [FDD - In case the Node B receives an
unknown TFI combination, no pilot bits, TFCI bits or Data bits shall be transmitted.] [TDD - In case the Node B
receives an unknown TFI combination, it shall apply DTX, i.e. suspend transmission on the corresponding S-CCPCH -
except if this SSCCPCH provides the "beacon function", in which case the Node B shall maintain the physical layer
transmission as specified in TS 25.221].

If the Node B does not receive avalid FP framein aTTI or aframe without paging indication information, it assumes
that no UE's have to be paged on the Uu in this TTI. In this case the default PICH bit pattern of al zeros shall be
transmitted.

Data Frames sent on lub for different transport channels multiplexed on one secondary-CCPCH might indicate different
transmission power levelsto be used in a certain Uu frame. Node-B shall determine the highest DL power level
required for any of the transport channels multiplexed in a certain Uu frame and use this power level asthe desired
output level for the data.

In the case thereis no data (i.e. no TB in the FP frame or no FP frame) in any transport channel for agiven TTl and a
TFCI is defined for no transmission on al transport channels multiplexed on the S-CCPCH, the TFCI transmit power is
unspecified.

Note: It can be for example 0 or determined by the Node B relatively to Pt nogaa = Min (PCH Power, Max
FACH1 Power, Max FACH2 Power, ...., Max FACHnN Power) where PCH, FACH1, FACH?2, ..., FACHn
are the transport channels of the SSCCPCH [FDD , using the respective PO1 and PO3 offsets specified in
[207]].

514 Downlink Shared Channels [TDD]
The Data Transfer procedure is used to transfer a DSCH DATA FRAME from the CRNC to a Node B.

If the Node B does not receive avalid DSCH DATA FRAME for transmissionin agiven TTI, it assumes that thereis
no data to be transmitted in that TTI for this transport channel. For the DSCH transport channel, the TFS shall never
define a Transport Block Size of zero bits.

The Node B shall use the header information in the DSCH DATA FRAME to determine which PDSCH Set [3.84Mcps
and 7.68 Mcps TDD - and Transmit Power Level if no closed loop TPC power control is used] should be used in the
PDSCH Uu frames associated to the specified CFN. The specified PDSCH Set [3.84Mcpsand 7.68 Mcps TDD - and
Transmit Power Level if no closed loop TPC power control is used] shall then be used for DSCH transmission for as
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long asthere is datato transmit or until anew DSCH DATA FRAME arrives that specifies that a different PDSCH Set
[3.84Mcps and 7.68 Mcps TDD - and/or Transmit Power Level if no closed loop TPC power control is used] should be
used. Thisfeature enables multiple DSCH's with different TTI to be supported.

The Node B may receive a DSCH data frame which contains a TFl value corresponding to there being no data to
transmit, such aDSCH DATA FRAME will have no transport blocks. On receiving such aDATA FRAME the Node B
shall apply the specified PDSCH Set [3.84Mcps and 7.68 Mcps TDD - and Transmit Power Level if no closed loop
TPC power control is used] as described above starting in the PDSCH Uu frame associated to the specified CFN. This
feature enables multiple DSCH's with different TTI to be supported, the use of such a zero payload DSCH DATA
FRAME solves the problem of how the Node B should determine what PDSCH Set [3.84Mcps and 7.68 Mcps TDD -
and Transmit Power Level if no closed loop TPC power control is used] should be used in the event that transmission of
atransport block set being transmitted with a short TTI comes to an end, whilst the transmission of a TBS with along
TTI continues.

Data Frames sent on lub for different DSCH transport channels multiplexed on one CCTrCH might indicate different
transmission power levelsto be used in a certain Uu frame. Node-B shall determine the highest DL power level
required for any of the transport channels multiplexed in a certain Uu frame and use this power level asthe desired
output level.

Node B CRNC

DSCH DATA FRAME

]
Figure 5: DSCH Data Transfer procedure

5.1.5 Uplink Shared Channels [TDD]

Data Transfer procedure is used to transfer data received from Uu interface from Node B to CRNC. Data Transfer
procedure consists of atransmission of Data Frame from Node B to CRNC.

Node B CRNC

USCH DATA FRAM>E

Figure 6: USCH Data Transfer procedure

Node B shall always send an USCH DATA FRAME to the CRNC provided the Transport Format addressed by the TFI
indicates that the number of Transport Blocksis greater than 0.

When UL synchronisation islost or not yet achieved on the Uu, USCH DATA FRAMEs shall not be sent to the CRNC.

When Node B receives an invaid TFCI in the PUSCH, USCH DATA FRAMEs shall not be sent to the CRNC.

5.1.6 High Speed Downlink Shared Channels

The Data Transfer procedure is used to transfer aHS-DSCH DATA FRAME (TYPE 1, TYPE 2 [FDD - or TYPE3J])
from the CRNC to aNode B. HS-DSCH DATA FRAME TYPE 2 is selected if the [E HS-DSCH MAC-d PDU Sze
Format in NBAP [6] is present and set to "Flexible MAC-d PDU Size" or if the [EHSDSCH Common System
Information is present. [FDD - HS-DSCH DATA FRAME TYPE 3 is selected if the [E HS-DSCH Paging System
Information in NBAP [6] is present. HS-DSCH DATA FRAME TYPE 1 is selected in any other case.]

ETSI



3GPP TS 25.435 version 7.5.0 Release 7 13 ETSI TS 125 435 V7.5.0 (2007-06)

[FDD — Three types of HS-DSCH Frame Protocols exist for HS-DSCH data transfer procedure, i.e., HS-DSCH Frame
Protocol TYPE 1 (including HS-DSCH DATA FRAME TYPE 1 and HS-DSCH CAPACITY ALLOCATION TYPE 1
Control Frame), HS-DSCH Frame Protocol TY PE 2 (including HS-DSCH DATA FRAME TYPE 2 and HS-DSCH
CAPACITY ALLOCATION TYPE 2 Control Frame) and HS-DSCH Frame Protocol TY PE 3 (including HS-DSCH
DATA FRAMETYPE 3)]

[TDD — Two types of HS-DSCH Frame Protocols exist for HS-DSCH data transfer procedure, i.e., HS-DSCH Frame
Protocol TYPE 1 (including HS-DSCH DATA FRAME TYPE 1 and HS-DSCH CAPACITY ALLOCATION TYPE 1
Control Frame) and HS-DSCH Frame Protocol TYPE 2 (including HS-DSCH DATA FRAME TY PE 2 and HS-DSCH
CAPACITY ALLOCATION TYPE 2 Control Frame).]

HS-DSCH CAPACITY ALLOCATION TYPE 1 Control Frame shall be associated only with HS-DSCH DATA
FRAME TYPE 1 while HS-DSCH CAPACITY ALLOCATION TYPE 2 Control Frame shall be associated only with
HS-DSCH DATA FRAME TYPE 2. HS-DSCH CAPACITY REQUEST Control Frame shall be used for both of HS-
DSCH Frame Protocols. HS-DSCH Frame Protocol TYPE 2 is used for flexible MAC-d PDU [FDD - or MAC-c PDU]
size as described in NBAP [6].

When the CRNC has been granted capacity by the Node B viathe HS-DSCH CAPACITY A