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Foreword

This Technical Report has been produced by the 3rd 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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This document is part of the Release 5 work item “High Speed Downlink Packet Access (HSDPA) Iub/Iur protocol aspects”.  The purpose of the present document is to help the TSG RAN WG3 group to specify the changes to existing Iub/Iur specifications, needed for the introduction of the “High Speed Downlink Packet Access” feature for Release 5. This work task belongs to the TSG RAN Building Block “High Speed Downlink Packet Access (HSDPA)”. 

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 a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1] 
RP-010262, Work Item Description: High Speed Downlink Packet Access (HSDPA)
[2]
3GPP TR 25.855 v5.0.0 High Speed Downlink Packet Access: Overall UTRAN Description
[3]
3GPP TS 25.308 v.5.0.0: UTRA High Speed Downlink Packet Access (HSDPA); Overall description.
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Example: text used to clarify abstract rules by applying them literally.
3.2
Symbols
3.3
Abbreviations
For the purposes of the present document, the following abbreviations apply:

HSDPA
High Speed Downlink Packet Access

HS-DSCH
High Speed-Downlink Shared Channel

MAC-hs
Medium Access Control-High Speed

4

Background and Introduction
In RAN#11 plenary meeting a work item[1] was approved for High Speed Downlink Packet Access. The work item includes techniques such as adaptive modulation and coding, hybrid ARQ and fast scheduling with the goal to increase throughput, reduce delay and achieve high peak rates.

5
Requirements

In addition to the overall system requirements outlined and agreed upon in Section 5 of [2], the following specific requirements to RAN3 should be applied:

1. Alignments between the TDD mode and the FDD mode HSDPA solution are desirable. Although, these should not take precedence if it leads to major performance degradations in one mode.
6


Study Areas

6.1 Impact on Iub Interface - general aspects
The protocol architecture of HSDPA is described in [3]. From the Fig. 1 and from the figures describing MAC architecture it is obvious that general aspects and principles of Iub interface should be updated accordingly. One new MAC functional entity, the MAC-hs, is added to the R'99 architecture. The MAC-hs is located in the Node B. If one or more HS-DSCHs are in operation the MAC-hs SDUs to be transmitted are transferred from MAC-d via MAC-c/sh to the MAC-hs via the Iub interface. The transport channel that the HSDPA functionality will use is called HS-DSCH (High Speed Downlink Shared Channel). The transport channel is controlled by MAC-hs. The HS-DSCH FP (frame protocol) will handle the data transport from SRNC to CRNC (if the Iur interface is involved) and between CRNC and the Node B.
Items to be added to Iub interface for preparing Node B logical model for HS-DSCH are:
Iub Interface Capabilities:

Iub HS-DSCH data stream

The Iub interface provides the means for transport of downlink shared channel, HS-DSCH, data frames between RNC and Node B. An Iub HS-DSCH data stream corresponds to the data carried on one HS-DSCH transport channel for one UE. 

Iub Interface Characteristics:

Mapping of Iub data streams

One Iub HS-DSCH data stream is carried on one transport bearer. For each HS-DSCH data stream, a transport bearer must be established over the Iub interface.
Elements of the logical model:

Node B Communication Contexts for HS-DSCH

Iub HS-DSCH Data Port

Iub HS-DSCH Transport Channel

Traffic Termination Point represents DCH, DSCH, TDD USCH and HS-DSCH data streams belonging to one or more Node B Communication Contexts, which are controlled via one Communication Control Port. Proposed Logical Model of Node B is according to Fig. 1.

Radio Network Logical Resources: Shared Control Channel [ffs]

Iub Interface Protocol Structure:

HS-DSCH FP
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Figure 1: Logical Model of Node B
6.2

Data Streams User Plane Protocols

 {This section should describe how user plane data is transmitted across the Iur and Iub interfaces.}
6.3

Frame Protocol Aspects for HS-DSCH 

{This section should describe the changes needed to support the new HS-DSCH Frame protocol across the Iur and Iub interfaces.}

6.4

Flow Control for MAC-hs SDU’s
This study area is intended to describe the various proposed solutions for the flow control mechanism for HSDPA.

6.4.1
Credit Based Flow Control Mechanism Proposal
The need is foreseen to introduce flow control on the Iub and Iur interfaces. It can be introduced either directly between the SRNC and the Node B in order to reduce transmission time delay or separately on both the Iub and Iur interfaces. In both cases, the same structure shall be used over Iub and Iur for the control frames. Therefore, the control frames can either be sent through the CRNC transparently and no RNL multiplexing of HS-DSCH transport channels is performed across the Iub/Iur or the control frames can be sent from the SRNC to the DRNC and from the DRNC to the Node B (if there is a DRNC involved).

The same flow control mechanism with small modifications is proposed to be used for HS-DSCH data streams on the Iub/Iur interface as in R99 for the DSCH data streams on the Iur interface. The flow control is done via exchange of HS-DSCH Capacity Request and HS-DSCH Capacity Allocation frames between the NodeB and SRNC for a given priority group. The data transfer is done via transfer of HS-DSCH Data Frames from the SRNC to the NodeB for a given priority group.  The flow control frames and data transfer frames that are used over the Iur and Iub interfaces shall be of the same format. The small modifications shall be applied for parameters in the HS-DSCH Capacity Allocation frame- a parameter to indicate the maximum MAC-hs SDU length is probably not needed (because in one HS-DSCH, a constant Transport Block Size is used which fits to a constant MAC-hs SDU size) and the value range of the Credits IE should be probably increased (FFS).  

The following three sections present parameters for the HS-DSCH Capacity Request, HS-DSCH Capacity Allocation, and HS-DSCH Data Frames. These frames have the same structure, this whatever the chosen flow control option: the (A,B) couple can either be (SRNC,NodeB) if the flow control is directly between the SRNC and the Node B or (SRNC,DRNC) & (CRNC,NodeB) if the flow control is handled separately on Iur and Iub.
6.4.1.1


HS-DSCH Capacity Request
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Figure 2: HS-DSCH Capacity Request
CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the Entity A’s Tx buffer for transmission via the HS-DSCH. As in the case of the DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.
User Buffer Size - Indicates the users' buffer size (i.e. the amount of data in the buffer in the Entity A) in octets for the indicated Common Transport Channel Priority.

6.4.1.2


HS-DSCH Capacity Allocation
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Figure 3: HS-DSCH Capacity Allocation
CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the SDUs for which credit (a transmission permit) is allocated with that message. This means that the Entity A can use this credit value only for sending SDUs with exactly that indicated CmCH-PI. If the Entity A were to send SDUs with a higher or lower CmCH-PI, and if there were no allocated credit for these deviated CmCH-PI values, the Node B would have the right to ignore these SDUs, i.e. to refrain from processing and forwarding them.  

Credits  - The Credits IE indicates the number of MAC-hs SDUs that a user may transmit with the indicated CmCH-PI.
Interval - The value of this field indicates the time interval during which the Credits granted in the HS-DSCH Capacity Allocation frame may be transmitted. 

Repetition period - The value of this field indicates the number of subsequent intervals that the Credits granted in the HS-DSCH Capacity Allocation frame may be transmitted.

Max. MAC c/sh SDU length - probably obsolete [FFS]
6.4.1.3


HS-DSCH Data Frames
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Figure 4: HS-DSCH Data Transfer
Header CRC - Cyclic Redundancy Checksum calculated on the header of a data frame with a polynomial.
CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the Entity A’s Tx buffer for transmission via the HS-DSCH. As in case of the DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.
FT - Describes if it is a control frame or a data frame.
MAC-c/hs SDU Length - The value of that field indicates the length of every MAC-c/hs SDU in the payload of the HS-DSCH data frame in number of bits.
NumOfSDU - Indicates the number of MAC-hs SDUs in the payload.
User Buffer Size - Indicates the users' buffer size  in octets for a given Common Transport Channel Priority.
MAC-hs SDU - A MAC-hs SDU contains the C/T field of the MAC header followed by one RLC PDU.
Payload CRC - Cyclic Redundancy Checksum calculated on the header of a data frame.
Spare Extension - Indicates the location where new IEs can in the future be added in a backward compatible way.
6.5
QoS Aspects

{This section should describe the QoS aspects associated with HSDPA.}

6.6

TDD versus FDD Aspects

{This section should describe the differences in architecture between TDD and FDD mode.  This section should also describe any specific TDD changes that are needed for HSDPA.}

6.7

Backwards Compatibility

{This section should identify backwards compatibility issues when introducing the HSDPA functionality into RAN3.  The goal is to ensure that there are no backwards compatibility issues.}

7


Agreements and associated contributions
8


Specification Impact and associated Change Requests
This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.

9


Project Plan
9.1


Schedule

	Date
	Meeting
	[expected] Input
	[expected]Output

	July 2-6, 2001
	RAN3#22
	Initial Draft of TR plus requirements section
	Agreement on Requirements

	August 27-31, 2001
	RAN3#23
	Discussion on Flow Control in User Plane, Data Streams, and Frame Protocol Aspects.
	Agreement on 1 proposed solution for flow control.

	Oct. 22-26, 2001
	RAN3#24
	Discussion on Flow Control in User Plane, Data Streams,  Frame Protocol Aspects and NBAP changes.
	

	Nov. 26-30, 2001
	RAN3#25
	Discussion on Flow Control in User Plane, Data Streams,  Frame Protocol Aspects and NBAP changes.
	

	Jan. 7-11, 2001
	RAN3#26
	According to previous agreements:

· CRs on Data Streams User Plane Protocols

· CRs on Frame Protocol Aspects for HS-DSCH

· CRs on Flow Control for MAC-hs SDUs

· CRs on QoS Aspects, TDD versus FDD Aspects, Backwards Compatibility

· Other CRs
	

	Feb. 18-22, 2001
	RAN3#27
	Updated CRs for submission to RAN#15
	


9.2


Work Task Status

	
	Planned Date
	Milestone
	Status

	1. 
	2001-07
	Requirements (5)
	Done

	2. 
	2001-08
	Flow Control for MAC-hs SDU’s(6.4)
	Work in Progress

	3. 
	2001-08
	Data Streams User Plane Protocols (6.2)
	Work in Progress

	4. 
	2001-08
	Frame Protocol Aspects for HS-DSCH (6.3)
	Work in Progress

	5. 
	2001-10
	Impact on Iub Interface - general aspects (6.1)
	Work in Progress


History

	Document history

	Date
	Version
	Comment

	2001-07
	V0.0.1
	 Initial Proposal

	2001-07
	V0.1.0
	Version Agreed at RAN3#22 (Sophia Antipolis)

	2001-08
	V0.1.1
	Version Agreed at RAN3#23 (Helsinki)

	2001-10
	V0.2.0
	Version Agreed at RAN3#24 (New York)

	
	
	

	Rapporteur for 3GPP TR 25.877 is: Michael Diesen

	
Tel. : +1-847-632-6137
Fax :  +1-847-632-2574
Email : Michael.J.Diesen@motorola.com

	This document is written in Microsoft Word 2000.
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