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Intellectual Property Rights

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 Neighbouring Cells Reporting Optimization 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: "Iur Neighbouring Cell Reporting Efficiency Optimization"
 RP-010474, submitted   

               at TSG RAN#12.
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:

Introduction

In R99 and R4, every time a new RL is established in a certain cell, the SRNC is provided with information about certain characteristics of cells neighbouring the cell where the radio link is established. However, this information is received by the SRNC regardless of the fact that the SRNC could possibly have received the same information before, i.e. as neighbouring cell information for a previous RL establishment. Therefore a work item was approved in order to study if mechanisms which can improve the reporting efficiency can be found and how to specify them. This technical report incorporates the identified requirements of such optimisation, the investigations carried out within TSG RAN3 and the agreements reached on possible mechanisms to increase the efficiency of the neighbouring cells reporting over Iur.
4 Requirements

The following requirements are identified:

1) Any solution shall enable a mechanism , by means of which neighbouring cell information is prevented from being signalled from the DRNC repeatedly when it is already known at the SRNC;
2) The solution shall have the least possible impact on the previous version of the affected specifications; implementations which support any new feature deriving from the solution of this problem shall be able to interoperate with implementations which don’t have such support.
5 Study areas

5.1 General

This subclause describes the current situation of the Iur interface regarding to the problem presented in subclause 4 and on overview of possible solutions.
5.2 Efficiency analysis of the current mechanism

5.2.1 Cell ‘X’ (cell where the RL is established). 

For FDD, the following information elements are related to the cell where the radio link is established. Beside each information element, an assessment is given on its static or dynamic characteristics, so that it is possible to quantify the gain in case this information, being sufficiently static, is not signalled repeatedly over Iur. The version of TS 25.423 that is assessed is 4.2.0.
CN PS Domain Identifier
O
static

CN CS Domain Identifier
O
static

>URA Information
O
static

>SAI
M
static

>Cell GAI
O
static

>UTRAN Access Point Position
O
static

>Received Total Wide Band Power
M
dynamic

>Secondary CCPCH Info
O
static

>DL Code Information
M
dynamic

>SSDT Support Indicator
M
static

>Maximum Uplink SIR
M
dynamic

>Minimum Uplink SIR
M
dynamic

>Closed Loop Timing Adjustment Mode
O
static

>Maximum Allowed UL Tx Power
M
dynamic

>Maximum DL TX Power
M
dynamic

>Minimum DL TX Power
M
dynamic

>Primary Scrambling Code
O
static

>UL UARFCN
O
static

>DL UARFCN
O

static

>Primary CPICH Power
M
static

   >Cell GA Additional Shapes
O
static

For TDD and LCR TDD, in addition to the information already present for FDD, the following elements are specified:

RL Information Response



>Cell Parameter ID
O
static

    >Sync Case
O
static

>SCH Time Slot
C-Case2
static

>Block STTD Indicator
O
static

>PCCPCH Power
M
static

>Timing Advance Applied
M
static

 >Alpha Value
M
static

 >Secondary CCPCH Info TDD
O
static

RL Information Response LCR



   >UARFCN
O
static

   >Cell Parameter ID
O
static

   >Block STTD Indicator
O
static

   >PCCPCH Power
M
static

>Alpha Value
M
static

>Secondary CCPCH Info TDD LCR
O
static

5.2.2 Neighbouring Cell Information

FDD Neighbouring Cell Information

For each RNC with neighbouring cells we have:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

 Then, for each neighbouring cell:

>C-Id
M
static

>UL UARFCN
M
static

>DL UARFCN
M
static

>Frame Offset
O
dynamic

>Primary Scrambling Code
M
static

>Primary CPICH Power
O
static

>Cell Individual Offset
O
static

>Tx Diversity Indicator
M
static

>STTD Support Indicator
O
static

>Closed Loop Mode1 Support Indicator
O
static

>Closed Loop Mode2 Support Indicator
O
static

>Restriction State Indicator
O
static

All this information is only related to one neighbouring cell and e.g. not related to the Cell x with one exception: the frame offset.

The frame offset is described as: 
Required offset between the dedicated channel downlink transmission frames (CFN, Connection Frame Number) and the broadcast channel frame offset (Cell Frame Number). The Frame_offset is used in the translation between Connection Frame Number (CFN) on Iub/Iur and least significant 8 bits of SFN (System Frame Number) on Uu. The Frame Offset is UE and cell specific.

As an example, lets take 2 cells in the same Node B. Both cells will have been configured over NBAP with a CELL-SETUP message, putting the start of the cell timing somewhere between 0 and 9 times 256 chips (Tcell) away from the BFN timing. The this timing is shown in the following figure:
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Two DPCHs (for 2 different UEs) are shown: DPCH[a] and DPCH[b]. Let’s assume that in both cases the first RL is established in cell1, and the frame offset reported in the neighbouring cell info of this first RL concerns cell2;

If we first look at DPCH[b], it is clear that at that location, the SFN of both cell 1 and 2 will be equal. As a result the reported frame offset is zero. In order to have two RLs aligned at that timing position, only the chip-offset will differ between cell1 and cell2.

However, if we look at DPCH[a], at that position there is a difference of 1 in the SFN value of cell1 and cell2. Assuming the first cell used a frame-offset of  zero in order to calculate the CFN, the frame offset for cell2 will be 255.

This means that the frame-offset is not only dependent on the cell relation, but also on the timing of the RL to the concerning UE. Given these dependencies, the frame offset is not a possible candidate for inclusion in a “static” cell configuration parameter set.

TDD cells

For each RNC with neighbouring cells we have:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

Then, for each neighbouring cell:

>C-Id
M
static

>UARFCN
M
static

>Frame Offset
O
dynamic

>Cell Parameter ID
M
static

>Sync Case
M
static

>Time Slot
C-Case1
static

>SCH Time Slot
C-Case2
static

>Block STTD Indicator
M
static

>Cell Individual Offset
O
static

>DPCH Constant Value
O
static

>PCCPCH Power
O
static

>Restriction State Indicator
O
static

LCR TDD cells

For each RNC with neighbouring cells we have:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

Then, for each neighbouring cell:
>C-Id
M
static

>UARFCN
M
static

>Frame Offset
O
dynamic

>Cell Parameter ID
M
static

>Time Slot LCR
M
static

>Block STTD Indicator
M
static

>Cell Individual Offset
O
static

>DPCH Constant Value
O
static

>PCCPCH Power
O
static

>Restriction State Indicator
O
static

GSM cells

For each RNC with neighbouring cells we have:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

Then, for each neighbouring cell:

>CGI



>>LAI



>>>PLMN Identity
M
static

>>>LAC
M
static

>>CI
M
static

>Cell Individual Offset
O
static

>BSIC



>>NCC
M
static

>>BCC
M
static

>BCCH ARFCN
M
static

>Band Indicator
M
static

5.2.3 Analysis outcome

It can be noticed from the above investigation, that much cell related information that is currently signalled over Iur in each response message at the establishment of a radio link is quite static, and therefore some efficiency optimisation is possible and needed. It has to be also considered that the gain is not really enourmous when optimising the information related to Cell X (the one where the radio link is established), but there is still some gain. On the other hand there is a big gain when optimising the signalling of the neighbouring cell information.

A proper solution to this efficiency problem shall take into consideration a way to signal cell related information only when such information has gone through an update. It shall also consider the compatibility to the previous releases, so that the current mechanisms can coexist with the new improved ones.
5.3  A possible solution: the Cell Configuration Generation ID-based mechanism.

5.3.1 General
This subclause discusses the possibility of adopting a smart/efficient mechanism to signal cell-related information over Iur in order to avoid redundant information being transferred to the SRNC.
5.3.2 Introduction of the Cell Configuration Generation Identity (CCGI) concept.
The proposed solution is based on the concept of Cell Configuration Generation Identity, an identifier that is associated to cell related information that can be considered sufficiently static.

When the SRNC requests the establishment of a new radio link in a certain cell, it will provide the DRNC with the latest value of the CCGI it is aware of for the concerned cell, or no value if the SRNC has no prior knowledge of configuration information related to that particular cell.

The DRNC can then compare its current CCGI for that cell with the one that was provided by the SRNC in the request message and find out if the SRNC has up-to-date information about that cell or not.

If nothing has changed, no information associated to the CCGI needs to be included in the response message, otherwise CCGI related information can be included together with a new (updated) CCGI value.

The following figures illustrate the mechanism enabled by the introduction of the Cell Configuration Generation Identity, without pointing towards a particular implementation. This mechanism gives the possibility to make the cell information related signalling more efficient.










Fig.1: CCGI mechanism usage when no update occurred.










Fig.2: CCGI mechanism usage when an update occurred.
Information Elements to be associated with the CCGI

When deciding which of the information elements discussed in document are appropriate for inclusion in the CCGI, it is necessary to consider the fact that:

· No IEs that are considered dynamic are good candidates;

· It is not possible to avoid sending mandatory parameters; 

Therefore, good candidates for inclusion in the CCGI are information elements that are static and optional.
5.3.3 Scope and gain analysis of this solution.
Response information when no CCGI update has occurred

When no CCGI update has occurred, the DRNC can avoid signalling the following information (knowing that the SRNC knows it already):

For Cell ‘X’, FDD mode:

CN PS Domain Identifier
O
static

CN CS Domain Identifier
O
static

>URA Information
O
static

>Cell GAI
O
static

>UTRAN Access Point Position
O
static

>Secondary CCPCH Info
O
static

>Closed Loop Timing Adjustment Mode
O
static

>Primary Scrambling Code
O
static

>UL UARFCN
O
static

>DL UARFCN
O

static

   >Cell GA Additional Shapes
O
static

For Cell ‘X’, TDD and LCR TDD modes:

RL Information Response



>Cell Parameter ID
O
static

    >Sync Case
O
static

>SCH Time Slot
C-Case2
static

>Block STTD Indicator
O
static

 >Secondary CCPCH Info TDD
O
static

RL Information Response LCR



   >UARFCN
O
static

   >Cell Parameter ID
O
static

   >Block STTD Indicator
O
static

>Secondary CCPCH Info TDD LCR
O
static

Regarding the FDD Neighbouring Cell Information, as it contains some dynamic parameters, it cannot be excluded completely from the response message; what can be excluded is as follows.

For each RNC with neighbouring cells:

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

 For each neighbouring cell:

>Primary CPICH Power
O
static

>Cell Individual Offset
O
static

>STTD Support Indicator
O
static

>Closed Loop Mode1 Support Indicator
O
static

>Closed Loop Mode2 Support Indicator
O
static

>Restriction State Indicator
O
static

Regarding TDD neighbouring cells, the following can be excluded from the response messages.

For each RNC with neighbouring cells:

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

For each neighbouring cell:

>Time Slot
C-Case1
static

>SCH Time Slot
C-Case2
static

>Cell Individual Offset
O
static

>DPCH Constant Value
O
static

>PCCPCH Power
O
static

>Restriction State Indicator
O
static

Regarding LCR TDD neighbouring cells, the following can be excluded from the response:
For each RNC with neighbouring cells:

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

For each neighbouring cell:
>Cell Individual Offset
O
static

>DPCH Constant Value
O
static

>PCCPCH Power
O
static

>Restriction State Indicator
O
static

The GSM Neighbouring Cell Information is an optional information element that contains only static parameters, so it is possible for the DRNC to avoid signalling GSM neighbouring cell information at all if the CCGI has not changed.

Response information when a CCGI update has occurred

In this case it means that one or more of the parameters associated to the CCGI that are known at the SRNC have changed. The behaviour of the DRNC shall be the same as before the CCGI mechanism was introduced, except that a new CCGI value shall be sent to the SRNC together with the cell related information.

Specification impact

Introducing the described mechanism in RNSAP requires the definition of a new optional information element (CCGI IE) to be included in the RL Setup Request and Response and in the RL Addition Request and Response. It requires more over the inclusion in the procedure text of the affected elementary procedures of a recommened behaviour of the DRNC at the reception of this new information element.

An example of text that could be included is as follows:

“If the CCGI IE is included in the XXX REQUEST message, it indicates that the SRNC is aware of a previous configuration of the information related to the concerned cell, that is associated with the CCGI IE. In this case, the DRNC may use the CCGI IE to compare the CCGI related information the SRNC is aware of with the current one. If the information associated to the CCGI has not changed comparing to what the SRNC is aware of, the DRNC should not return such information in the response message. If the information associated to the CCGI has changed comparing to what the SRNC is aware of, the DRNC shall, if supported, include a new CCGI value in the response message together with the returned CCGI related information, if any. The information elements associated to the CCGI IE are described in subclause 9.2.1.x.”

Another thing to consider is that in many cases in the procedure text it is indicated that a certain optional IE needs to be included if certain conditions are met. Now this is no longer true if this condition is met when this IE was already reported previously as part of the CCGI which the SRNC reports, and that CCGI is still valid. 

Such a case is for example the Closed Loop Timing Adjustment Mode, where the procedure text reads currently like this:

[FDD – If the cell in which the RL is being set up is capable to provide Close loop Tx diversity, the DRNC shall include the Closed Loop Timing Adjustment Mode IE in the RADIO LINK SETUP RESPONSE message indicating the configured Closed loop timing adjustment mode of the cell.]
In cases like this, it could be possible to modify the text as follows:

[FDD – If the cell in which the RL is being set up is capable to provide Close loop Tx diversity, the CCGI IE was not included in the request message or, being included, the associated information is not valid anymore, the DRNC shall include the Closed Loop Timing Adjustment Mode IE in the RADIO LINK SETUP RESPONSE message indicating the configured Closed loop timing adjustment mode of the cell.]
It could be also beneficial to investigate a general rule to handle such information elements. 
5.4 Open issues

Open Issue 1: there is a need to have a quantitative investigation of the cost-versus-benefits aspects, regarding for example bandwidth, processing and memory.

6 Agreements

The following conclusions were agreed:

1. …..

7 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






8 Project Plan

8.1 Schedule

Date
Meeting
Scope
[expected] Input
[expected]Output

 March 2002
TSG RAN #15
 RAN Endorsement and Approval
80% complete TR;

Agreed CRs on relevant TSs;

Minor open issues, if any.
 TR approved.









8.2 Work Task Status


Planned Date
Milestone
Status

1. 




2. 




9 History

Document history

V0.0.1
2001-08
First  proposed version

V0.1.0
2001-08
Version agreed at RAN3 #23

 V.0.1.1
2001-11
Rapporteur’s proposal reflecting agreements made at RAN3#24

Rapporteur for 3GPP RAN TR 25.884 is:

Elena Voltolina, Ericsson
Tel:  +46-(0)8-50879417
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This document is written in Microsoft Word version 97 SR-2.
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