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Foreword

This Technical Report (TR) has been produced by the 3rd Generation Partnership Project (3GPP), Technical Specification Group RAN.

The contents of this TR are subject to continuing work within 3GPP and may change following formal TSG approval. Should the TSG modify the contents of this TR, it will be re-released with an identifying change of release date and an increase in version number as follows:

Version m.t.e

where:

m
indicates [major version number]

x
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

y
the third digit is incremented when editorial only changes have been incorporated into the specification.

1 Scope

The purpose of the present document is to help the TSG RAN WG3 group to specify the changes to existing specifications, needed for the introduction of the Radio Link Timing Adjustment worktask., as proposed in [1].

The document describes the agreed requirements related to the worktask, the different areas that were studied, the agreements that were made, and it identifies the affected specifications with related Change Requests. It also describes the schedule of the worktask.

This document is a ‘living’ document, i.e. it is permanently updated and presented to all TSG-RAN meetings. 

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.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[ 1. ] Work Item Description: "Radio Link Timing Adjustment"
 RP-010261, submitted at TSG RAN#11.
3 Definitions, symbols and abbreviations

3.1 Definitions

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

3.2 Symbols

3.3 Abbreviations

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

AM
Acknowledged Mode

DCCH
Dedicated Control Channel

DL
Downlink

DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel

DPDCH
Dedicated Physical Data Channel

L1
Layer 1

NBAP
Node B Application Part

P-CCPCH
Primary Common Control Physical Channel

RL
Radio Link

RLC
Radio Link Control

RLS
Radio Link Set

RNC
Radio Network Controller

RRC
Radio Resource Control

SAP
Service Access Point

SRNC
Serving Radio Network Controller

UE
User Equipment

UL
Uplink

UM
Unacknowledged Mode

UMTS
Universal Mobile Telecommunications System

UTRAN
Universal Terrestrial Radio Access Network
Introduction

WG1 expressed (outgoing liaison R1-010135) that in the event of RL adjustment being required, the Rel99/Rel4 process of deleting and re-establishing a RL temporarily causes additional DL interference in one or more cells due to loss of macro-diversity gain. In addition it slightly increases the  risk of dropped calls. Therefore RAN WG1 asked RAN WG3 to consider implementing a RL adjustment procedure for a future release.
This technical report investigates the possibility to execute a timing adjustment of one individual RL, typically one of several RLs in the active set.
4 Requirements

The following requirements are identified:

1) It shall be possible for the SRNC to execute a timing adjustment of one individual radio link by means of reconfiguring it.

5 RAN3 Study areas

5.1 General

This subclause of the technical report presents the investigation made by TSG RAN3 on  relevant issues brought forward by the Radio Link Timing Adjustment work item and describes thoroughly possible solutions that are considered feasible by the working group.

5.2 Introduction to Radio Link Timing Adjustment: background and discussion.

5.2.1 WG1 specification (TS 25.214 and TS 25.215)
In WG1 specification TS 25.214 v3.6.0/v4.0.0, the possibility of adjusting the transmission timing is described as follows:
--------------------------------  TS 25.214 v3.6.0/v4.0.0 -------------------------------------------------------------------------------
4.3.4
Transmission timing adjustments

During a connection the UE may adjust its DPDCH/DPCCH transmission time instant. 

If the receive timing for any downlink DPCCH/DPDCH in the current active set has drifted, so the time between reception of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies outside the valid range, L1 shall inform higher layers of this, so that the network can be informed of this and downlink timing can be adjusted by the network.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Therefore, it is expected that Node B can adjust the downlink transmission time of DPCH.

For this purpose, the following UE measurement is defined in TS25.215 v3.6.0/v4.0.0:
--------------------------------  TS 25.215 v3.6.0/v4.0.0  -------------------------------------------------------------------------------
5.1.10
UE Rx-Tx time difference

Definition
The difference in time between the UE uplink DPCCH/DPDCH frame transmission and the first detected path (in time), of the downlink DPCH frame from the measured radio link. Type 1 and Type 2 are defined. For Type 1, the reference Rx path shall be the first detected path (in time) amongst the paths (from the measured radio link) used in the demodulation process. For Type 2, the reference Rx path shall be the first detected path (in time) amongst all paths (from the measured radio link) detected by the UE. The reference path used for the measurement may therefore be different for Type 1 and Type 2. The reference point for the UE Rx-Tx time difference shall be the antenna connector of the UE. Measurement shall be made for each cell included in the active set.

Applicable for
Connected Intra

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
It can be understood that the type 1 is defined for timing adjustment and the type 2 is defined for UE positioning. Therefore the UE measures the “UE Rx-Tx time difference” and reports it to the SRNC in order that the SRNC can check the timing and can determine the timing adjustment.
5.2.2 WG2 specification (TS 25.331)
The UE can perform the previously described measurement (UE Rx-Tx time difference) and report it to the SRNC as described in TS25.331:

 --------------------------------  TS 25.331 v3.6.0/v4.0.0  ------------------------------------------------------------------------------
14.6.2.6
Reporting event 6F: The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold

When this event is ordered by UTRAN in a MEASUREMENT CONTROL message, the UE shall send a measurement report message when the UE Rx-Tx time difference becomes larger than the threshold defined by the IE "UE Rx-Tx time difference threshold".

14.6.2.7
Reporting event 6G: The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold

When this event is ordered by UTRAN in a MEASUREMENT CONTROL message, the UE shall send a measurement report when the UE Rx-Tx time difference becomes less than the threshold defined by the IE "UE Rx-Tx time difference threshold".
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
If the SRNC determines the DL timing adjustment,  then the SRNC can signal this DL timing adjustment using Reconfiguration messages including the DPCH frame offset IE.
--------------------------------  TS 25.331 v3.6.0/v4.0.0  -------------------------------------------------------------------------------
10.2.22
PHYSICAL CHANNEL RECONFIGURATION

This message is used by UTRAN to assign, replace or release a set of physical channels used by a UE.


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UTRAN ( UE

Downlink information per radio link list
OP
1 to <maxRL>

Send downlink information for each radio link

>Downlink information for each radio link
MP

Downlink information for each radio link 10.3.6.27


10.3.6.27
Downlink information for each radio link

Downlink DPCH info for each RL
OP

Downlink DPCH info for each RL 10.3.6.21


10.3.6.21
Downlink DPCH info for each RL

>>DPCH frame offset
MP

Integer(0..38144 by step of 256)
Offset (in number of chips) between the beginning of the P-CCPCH frame and the beginning of the DPCH frame

This is called (DPCH,n in [26]

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
5.2.3 WG3 specification (TS 25.423 and TS 25.433)

Currently, there is no RNSAP/NBAP message which contains any information about DL timing adjustment and therefore it is not possible for the SRNC to adjust the DL timing of a DPCH. It can be concluded that RNSAP/NBAP should support the DL DPCH timing adjustment based on the measurement “UE Rx-Tx time difference” for consistency with the WG1 and WG2 specifications.
5.3 Description of timing mechanisms

Fig. 1 shows the timing relationship between DL DPCH and UL DPCH at UE side when UE moves from Cell 1 area to Cell 2 through the handover region. As it is shown in Fig. 1, it can be assumed that the time difference between DL DPCH and UL DPCH is T0 (1024chips). When the UE moves from Cell 1 area to the handover region, the time when DL DPCH arrives at UE is delayed as shown in Fig. 1. UE may adjust the UL DPCH transmission time to keep the T0 time offset but the requirement described in TS25.133 should be fulfilled. The requirement in TS25.133 is as follows:
--------------------------------  TS 25.133 v3.5.0/v4.0.0  -------------------------------------------------------------------------------
7.1
  UE Transmit Timing

7.1.2
Requirements

[partially omitted]

The UE shall be capable of changing the transmission timing according the received downlink DPCCH/DPDCH frame. The maximum amount of the timing change in one adjustment shall be ¼ Chip.
The minimum adjustment rate shall be 233ns per second. The maximum adjustment rate shall be ¼ chip per 200ms. In particular, within any given 200 ms period, the UE transmit timing shall not change in excess of +-1/4 chip from the timing at the beginning of this 200ms period.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Fig. 1 DL DPCH and UL DPCH timing relationship of a UE

When UE is in a handover region, UE may not be able to keep the T0 offset since there are more than one DL DPCH and the DL DPCHs have different delay as shown in Fig.1. Therefore it can be assumed that UE does not change the UL DPCH transmission time. When UE moves out of the handover region, the time difference between DL DPCH and UL DPCH is T0+ where  can be larger than 128chip. When  is larger than some threshold, UE reports it to SRNC and then SRNC may determine the DL DPCH transmission timing adjustment.

5.4 Overview of possible solutions

The previous subclauses describe the mechanisms on which timing is based in 3GPP specifications and higlights both the fact that it is already stated in other working groups specifications that the network shall support the adjustment of the downlink DPCH timing and the fact that currently RAN3 specifications don’t allow such adjustment.

In line with the discussion presented above, there are two possible solutions on this issue:

· Inclusion of the Frame Offset IE and Chip Offset IE in RADIO LINK RECONFIGURATION message as in RADIO LINK SETUP REQUEST message.

· Specification of a new IE named DL Time Adjustment IE to be included in RADIO LINK RECONFIGURATION message. DL Time Adjustment IE can have range Enumerated (1,2,3) ; 1=256chip, 2=256*2 chip, 3=256*3 chip.
5.5 Open issues

Open Issue 1: is it possible to adopt only positive timing adjustments?

Open Issue 2: do corrections larger than 256 chips make sense?

6 RAN2 Study areas

6.1 General

6.2 Study area 1

6.3 Study area 2

…….

6.4 Open issues

7 Agreements

The following conclusions were agreed:

1. …..

8 Specification Impact and associated Change Requests

This clause lists places where Change request need to be given in order to enhance Release 4 specification to Release 5 specification for this  work task.
Table 1: Place where Change request is given in order to refer the new procedure

3G TS
CR
Title
Remarks






9 Project Plan

9.1 Schedule

Date
Meeting
Scope
[expected] Input
[expected]Output

Dec 2001
TSG RAN #14
 RAN Approval
80% complete TR;

Agreed CRs on relevant TSs;

Minor open issues, if any.
 TR approved 







9.2 Work Task Status


Planned Date
Milestone
Status

1. 




2. 
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V0.0.1
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First  proposed version

V0.1.0
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V0.1.1
2001-08
Rapporteur’s proposal reflecting agreements made at TSG RAN3 #22
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