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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"

[2]
3GPP TR 25.902: "Iub/Iur Congestion Control"
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

6.1.1
Physical Layer Aspects

[image: image2]
Figure 1. 3.84Mcps TDD Enhanced Uplink overview

Depicted in Figure 1 are some L1 aspects for 3.84Mcps TDD Enhanced Uplink.

· E-PUCH: the Enhanced Uplink Physical Channel.  This is the physical channel on which the CCTrCH of E-DCH type shall be mapped. The E-PUCH carries the E-DCH transport channel and the E-UCCH (E-DCH Uplink Control Channel). Editor’s note: the details of the multiplexing of E-DCH & E-UCCH have yet to be finalised by RAN1.
· E-HICH: (E-DCH HARQ ACK Indicator Channel) is a SF 16  DL physical channel carrying up to 240 E-DCH HARQ ACK indicators. Construction of the bit sequence for the acknowledgement indicators is achieved via a serialised binary spreading process using two orthogonal sequences.

· E-RUCCH: (E-DCH Random Access Uplink Control Channel) is a random access physical channel used by the UE to request uplink resource from the Node B scheduler.  Processing for E-RUCCH consists of standard 3GPP transport channel processing functions, with the addition of a CRC bit inversion process.  This is used to enable the Node B to distinguish between an E-RUCCH and a PRACH carrying RACH.

· E-AGCH: (E-DCH Absolute Grant Channel) carries absolute grants.  Editor’s note: the further details of the construction of this physical channel will be added once finalised by RAN 1.
6.1.2
Iub/Iur aspects
In this chapter Iub/Iur protocol impacts will be highlighted, based on a scenario (depicted in Figure 2).
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Figure 2. 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
The general RRM principles for E-DCH can be summarised as follows:

· The CRNC configures a maximum UL resource usage threshold (in terms of power and/or interference) on a per cell basis;

· Node B provides measurement reports of the total UL resource usage (in terms of power and/or interference) in a cell, and

· Node B provides measurement reports of the contribution to the above UL resource usage measurement that is due to all E-DCH traffic in a cell (or, equivalently, to all non E-DCH traffic in a cell), in the case that E-DCH transmissions share timeslots with non E-DCH transmissions.

These principles are considered to be vital for providing basic RRM functions, such as admission control or RNL congestion control. Efficient RRM for Guaranteed Bit Rate (GBR) traffic may require some additional L2 measurements.

Table 1 shows how E-DCH related functions are split across UTRAN nodes:

	
	Node B
	CRNC
	SRNC

	1) Admission Control
	
	X
	

	2) RNL Congestion Control
	X
	X
	

	3) Reordering
	
	
	X

	4) Scheduling
	X
	
	

	5) Cell Specific uplink resource control
	
	X
	

	6) Outer Loop Power Control and Dynamic adjustment of power offsets of HARQ profiles
	Subject to implementation
	
	FFS


Table 1 functionalities split between Node B, CRNC and SRNC
From Table 1 it follows that some relevant information needs to be transferred across Iub/Iur to ensure proper handling of the functionality in each UTRAN node:

1) Admission Control:  makes decision for establishment of new E-DCH. On Iub, the following information may be exchanged to assist the Admission Control function in the CRNC: 

· Total UL interference (or RoT) in a cell.
· UL interference (or RoT) due to E-DCH data in a cell.

Editor’s note: the items listed above (as well as in subsequent bullet lists in this section) represent a RAN3 “wish list”. Reply from RAN1/RAN4 expected to confirm the feasibility of such measurements with the appropriate accuracy.

2) RNL Congestion Control: a Node B and CRNC function intervening when the total UL interference due to E-DCH data (or the RoT) has risen above a certain threshold, by reducing the overall UE bit rate. On Iub, the following information may be relevant for assisting the Congestion Control function in the CRNC:

· Total UL interference (or RoT) in a cell

· UL interference (or RoT) due to E-DCH data in a cell

· UL interference (or RoT) due to a single E-DCH

3) Reordering: an SRNC functionality coping with out-of-sequence PDUs caused by the HARQ operation. On Iub/Iur, the following information may be exchanged to assist the reordering function:

· Transmission Sequence Number (TSN)

4) Scheduling: a Node B function distributing absolute grants to UEs. On Iub/Iur, the following information may be exchanged to assist the scheduling function in the Node B:
· E-TFCS

· Beta factors

· QoS parameters (HARQ profiles etc.)
· Allowable intracell and intercell interference
5) Cell Specific uplink resource control: in order to keep the RoT stable in a Cell, the CRNC should control interference due to E-DCH for a cell in the Node B. On Iub, the following factors can be taken into account.

· Total UL interference (or RoT) in a cell

· UL interference (or RoT) due to E-DCH data in a cell.

6) Outer Loop Power Control (OLPC) and Dynamic adjustment of HARQ profiles: an OLPC may be located at the Node B to adjust the target used in the generation of TPC bits for the E-PUCH (subject to implementation, not standardisation).  <Editor’s note: the following is subject to decision by RAN2>.Furthermore, the SRNC may adjust the power offsets of individual HARQ profiles and signal them to the UE and the Node B. On Iub, the following info may be relevant to assist the dynamic adjustment of HARQ profile power offsets:

· number of HARQ transmissions

<Editor’s note: the dynamic adjustment of beta values is FFS (RAN2)>.
6.2
Impacts on Iub/Iur Control Plane Protocols 


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 


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

While [2] refers to congestion control for E-DCH for FDD only, the concepts equally apply to TDD. Thus [2] accurately describes Iub/Iur Congestion Control for Enhanced uplink for TDD, only a slight modification of the scope is necessary. 
6.3.2
Outer Loop Power Control

6.3.3
E-DCH Frame Protocol Messages
6.3.3.1
Data Frame

The structure of the E-DCH UL DATA FRAME is shown in Figure 3.
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Figure 3: E-DCH UL DATA FRAME structure

The CFN and Subframe Number IE’s values in the E-DCH Data Frame reflect the CFN and subframe number when the payload in the E-DCH Data Frame was received on the Uu. Since 3.84 Mcps TDD uses only a 10 ms TTI the only values used for number of subframes and subframe number are the ones used for 10ms FDD TTIs. When there is an odd number of DDI + N field pairs for a subframe, then 4 bits padding is used as shown in the figure in order to have the octet aligned structure. The Payload CRC IE is optional, i.e. the whole 2 bytes field may or may not be present in the frame structure (this is defined at the setup of the transport bearer).

6.3.3.2
Timing Deviation

As in UL DCH, timing deviation will be done if necessary, using the Timing deviation control frame.

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.
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9.1
Schedule

	Date
	Meeting
	Scope
	[expected] Input
	[expected]Output

	
	
	
	
	

	
	
	
	
	


9.2
Work Task Status

	
	Planned Date
	Milestone
	Status

	1. 
	
	
	

	2. 
	
	
	


Annex A (informative):
Change history

	Document history

	Date
	Version
	Comment

	
	
	

	
	
	

	
	
	

	Editor for 3GPP TR R3.017 Jim Miller, InterDigital Communications.

Tel. : +1 631 622 4071 
Email : jim.miller@interdigital.com


	This document is written in Microsoft Word 2000.


	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


 





 





I





ub





 





MAC





-





d





 





MAC





-





e





 





MAC





-





d flows 





(per UE





E





)





 





.





.





.





 





E





-





DCH





 





MAC





-





es





 





DL indicator channels carrying UE 





specific HARQ ACK indicators 





 





Carries E





-





DCH & E





-





UCC





H





 





 





(per UE





E





)





 





L1





 





DL sha





red channel(s) carrying absolu





te 





grant info





 





E-AGCH





 





E-HICH





 





E-PUCH





 





 





E-RUCCH





Random access request for resource





 








_1176189595.doc








Iur/Iub FP







SRNC



















MAC-d







MAC-es







MAC-e







Scheduler







Iur/Iub FP







NodeB







UE







MAC-e/



MAC-es







MAC-d







DTCHs / DCCHs























serving cell











E-AGCH



(Absolute Grants, 



"E-RNTI" -> UE)







E-HICH (ACK/NACKs)



















1 TNL bearer per MAC-d flow 




















_1182176654.doc
[image: image1.bmp][image: image2.bmp]

Second MAC-es PDU of first Subframe







Last  Subframe number







First DDI







Spare







N of HARQ Retransm







Spare extension







N of HARQ Retransm







Spare







Header CRC cont







Header CRC







Payload CRC







Payload  CRC cont







Optional







Last MAC-es PDU of last Subframe







Second MAC-es PDU of last Subframe







First MAC-es PDU of last Subframe







Last MAC-es PDU of first Subframe







First MAC-es PDU of first Subframe







Payload







1st Subframe number







Number of Subframes







Spare







Spare







Spare







Spare







Spare







Spare







Pad







Last N cont







Last N







Last DDI







First N







First DDI cont







N of MAC-es PDUs







Pad







Last N cont







Last N







Last DDI







First N







First DDI cont







First DDI







N of MAC-es PDUs







CFN







Spare







FSN







FT







0







7







 







Header







 







 







 












