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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

The present document is part of the Release 7 work item “3.84 Mcps TDD Enhanced Uplink”.  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 “3.84 Mcps TDD Enhanced Uplink” feature for Release 7. This work task belongs to the TSG RAN Building Block “3.84 Mcps TDD Enhanced Uplink: UTRAN Iub/Iur Protocol Aspects”.
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.  In the case of a reference 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]
3GPP RP-050100: "Proposed Work Item on 3.84 Mcps TDD Enhanced Uplink"

3
Definitions, symbols and abbreviations

3.1
Definitions

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

3.2
Symbols

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

3.3
Abbreviations

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

HARQ
Hybrid Automatic Repeat Request

HSDPA
High Speed Downlink Packet Access

4
Background and Introduction
In RAN#27 plenary meeting a work item was approved for 3.84 Mcps TDD Enhanced Uplink [1]. The technical objective of this work item is to improve the performance of uplink transport channels. 
The study has concluded that incorporation of the following uplink enhancement techniques would be beneficial:

· Node B controlled rate scheduling
· Node-B controlled physical resource scheduling

· Hybrid ARQ
· Higher order modulation (including 8-PSK at a minimum)

· Intra-frame code hopping 
The improvements should take into account backwards compatibility aspects.

This work item is applicable to UTRA 3.84 Mcps TDD only.

5
Requirements

6


Study Areas

6.1
Impacts on Iub/Iur Interfaces – General Aspects
This section should describe general aspects associated with 3.84 Mcps TDD Enhanced Uplink e.g. Node B logical model, data streams, data ports, etc.
6.1.1
Physical Layer Aspects
6.1.2
Iub/Iur aspects
In this chapter Iub/Iur protocol impacts will be highlighted, based on a scenario (depicted in Figure 1).

[image: image2.wmf] 

 

SRNC

 

MAC

-

es

 

MAC

-

d

 

NodeB

 

Iur/Iub FP

 

Scheduler

 

MAC

-

e

 

UE

 

MAC

-

e/

 

MAC

-

es

 

MAC

-

d

 

DTCHs / DCCHs

 

E

-

AGCH

 

(Absolute Grants, 

 

"E

-

RNTI" 

-

> UE)

 

serving cell

 

E

-

HICH (ACK/NACKs)

 

 

1 TNL bearer per 

MAC

-

d flow 

 

Iur/Iub FP

 


Figure 1. One UE using E-DCH

There is one Serving Node B and one Serving E-DCH Cell per UE. The Serving E-DCH Cell is determined by the SRNC. The Serving E-DCH Cell is in charge of sending absolute grants to UEs.
Although the figure shows only an SRNC and Node B, normal mobility procedures could result in the involvement of a DRNC.

For each UE there is only one MAC-e entity residing in the Node B, performing HARQ operation. This MAC-e entity generates ACK/NAKs. Similarly, the Node B scheduler generates absolute grants and these are sent to the UE.

A re-ordering entity is located in the MAC-es entity in the SRNC.
6.1.3
General RRM Principles and Functionality Splitting
6.2
Impacts on Iub/Iur Control Plane Protocols 

This section should describe Control Plane aspects associated with 3.84 Mcps TDD Enhanced Uplink e.g. signalling requirements, NBAP/RNSAP dedicated procedures, NBAP cell-level procedures, call flows, etc.
6.2.1
NBAP Cell-level Procedures
6.2.2
NBAP/RNSAP Dedicated Procedures

6.2.2.1
NBAP Resource Concept for E-DCH
6.2.2.1.1
NBAP Resources for RL specific Request messages

6.2.2.1.2
NBAP Resources for RL specific Response messages

6.2.2.2
RNSAP Resource Concept for E-DCH
6.2.2.2.1
RNSAP Resources for RL specific Request messages

6.2.2.2.2
RNSAP Resources for RL specific Response messages

6.2.2.2.3
Other

6.2.3
NBAP Message Contents

6.2.4
RNSAP Message Contents

6.3
Impacts on Iub/Iur User Plane Protocols 

This section should describe User Plane aspects associated with 3.84 Mcps TDD Enhanced Uplink e.g. frame protocol procedures and messages, etc.
The MAC-d flow concept on Iub/Iur is applicable to E-DCH as well. However, in contrast to the HS-DSCH, the E-DCH Frame Protocol does not operate with MAC-d PDUs directly, because the MAC-d PDUs are packaged into MAC-es PDUs first. In that sense a MAC-d flow in the E-DCH context designates “a flow of MAC-es PDUs carrying MAC-d PDUs belonging to the same MAC-d flow”.

Each MAC-d flow is mapped on a separate Iub/Iur transport bearer.

Upon successful reception of a MAC-e PDU over the radio, the Node B de-multiplexes the MAC-e PDU on per MAC-d flow basis and packages the MAC-es PDUs into E-DCH FP frames for transmission over Iub.

The E-DCH FP frame header contains information about:

· CFN (note that the TSN field used for re-ordering in the SRNC is part of the E-DCH FP frame payload);

· DDI/N pairs

· Other parameters (e.g. Rx Timing Deviation, number of HARQ retransmissions) are FFS.

The E-DCH FP frame payload shall allow for multiplexing of data from more than one “priority flow”.
Only silent mode is used, i.e. only data from successfully received MAC-e PDUs are forwarded across the Iub interface.

No need for E-DCH FP flow control has been identified.

In case of very high rate transmission over the radio, a single MAC-es PDU may cause the E-DCH FP frame to exceed the maximum allowed MTU size for the TNL (e.g. in case IP transport with Ethernet L1/L2). The Node B may rely on TNL fragmentation to cope with such frames.
6.3.1
Iub/Iur Congestion Control

6.3.2
Outer Loop Power Control

6.3.3
E-DCH Frame Protocol Messages

6.4
Open Issues 

6.5
Backwards Compatibility

This section should identify backwards compatibility issues when introducing the 3.84 Mcps TDD Enhanced Uplink functionality into RAN3.

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
	Scope
	[expected] Input
	[expected]Output

	
	
	
	
	

	
	
	
	
	


9.2
Work Task Status

	
	Planned Date
	Milestone
	Status

	1. 
	
	
	

	2. 
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