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Draft Proposal for the Document S4.03 on "System Level Protocol Aspect"

1 Introduction

During the last 3GPP TSG RAN WG4 meeting, a discussion was occurred about the meaning of the sentence "Responsibility for System Level Protocol Aspects", clearly mentioned in the Terms of Reference of the 3GPP TSG RAN WG4. As a result, the new document, S4.03 on "System Level Protocol Aspect", was added to the list of the 3GPP TSG RAN WG4's documentation.

This document presents a draft proposal for the structure and the content of the S4.03; starting from the discussion results of the previous meeting, the contribution proposes to treat, in the S4.03 document, the Radio Sub-System Link Control with a structure similar to the GSM 05.08.

2 Draft proposal for THE document structure

The definition of the RF performance and parameters and the Conformance Test of the Base Station are certainly, two of the most important topics that will be treated inside WG4. In this environment it was analyzed those protocol aspects that could better integrate and complete the WG4 activity in order to obtain a global vision of the system.

One important protocol aspect, strictly related to the specification and use of RF parameters, is the so-called "Radio Sub-System Link Control". This issue addresses all the procedures and the algorithms implemented in the MS and BS for the inter-layer management of the Radio Link.

The contribution proposes to specify, in the document, all the "Radio Sub-System Link Control" algorithms and procedures for the following fundamental Network Aspects:

· Handover;

· RF Power Control;

· Radio Link failure;

· Cell Selection and Re-Selection.;

For each of the network procedure reported, document S4.03 should specify:

· The behavior of MS and BS;

· The RF parameter used ;

· The way to use this parameter. 

In this way the WG4 would become responsible, not only of the definition of the RF parameters, but also of the specification of the protocol procedures necessary to manage this RF parameters.

The importance of the specification of the Radio Sub-System Link Control, together with the consideration that, no other 3GPP TSG RAN documents address this topic, highlight the importance of a document, in the WG4 documentation, that treats this topic. 

3 Conclusion

Aim of this document is to underline the importance of addressing in the S4.03 document the topic of the Radio Sub-System Link Control, with a structure similar to the GSM 05.08 document.

In this way the 3GPP TSG RAN WG4 could define not only:

· the RF parameters and

· the BS Conformance Test,

but also:

· the way in which the RF parameters should be used;

· the algorithms that should be implemented in the Base Station and in the Mobile Station for the correct respect of the Radio Performance.

Such a document not only could complete the range of activity of the WG4 in a coherent way, but also could interpret the responsibility on "System Level Protocol Aspects" mentioned in the scope of this group. 
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Intellectual Property Rights

1
Scope

This Technical Specification (Ts) specifies the Radio sub-system link control implemented in the Mobile Station (MS) and Base Station (BS) and RNC.
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, subsequent revisions do apply.

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

3
Definitions, symbols and abbreviations

3.1
Definitions

3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

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

4 Status

The main objective of this section is to provide summary of the approval status of the various section of this document. The level of progress is defined as follows;

· No proposal exists

· A proposal(s) exists but no working assumption has been made

· A working assumption has been taken and the text contained in that section may have been update in line with that assumption

· This section is assumed to be finalised.

Section number
Section description
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5 General

The main objective of this section is to provide a general description of the radio sub-system link control aspects that are addressed in this document.

6 Handover

6.1 Overall Process

This section provides a general overview related to the handover process. In particular the measurements of radio subsystem performance and the procedures that are at the basis of the handover process are explained:

· The type of the measurements conducted;

· The entity that is responsible for the measurements;

· The signaling exchange between the MS and the BS and the RNC.

6.2 MS Measurement Procedure

This section describes the procedure implemented in the Mobile Station for the monitoring of the signal levels received.

6.3 BS Measurement Procedure

This section describes the procedure implemented in the Base Station for the monitoring of the signaling received from each MS, for the monitoring of the interference levels on its idle traffic channel.

6.4 Strategy

This section describes the handover strategy employed by the network for radio link control, strategy that determines the handover decision based on measurement results and various parameters set for each cell. Handover, decided by the network, may occur for reasons different from radio link control, i.e. to control traffic distribution between cells. Examples of basic overall algorithm appear in Annex A. Possible types of Handover are as follows:

· Inter-cell handover;

· Intra-cell handover;

· …

7 RF Power Control

7.1 Overall Process

RF Power Control is employed to minimize the transmission power required by MS and/or BS optimizing the quality of the radio links. The RF Power Control is a fundamental issue in a CDMA System.

7.2 MS Implementation

7.3 MS Power Control Range

7.4 BS Implementation

7.5 BS Power Control Range

7.6 Strategy

The RF Power Control strategy employed by the network determines the ordered power level that is signalled to the MS and the power level that is employed by the BS. Detailed Examples of a basic algorithm appears in Annex B.

7.7 Timing

8 Radio Link Failure

8.1 Criterion

This section describes the criterion for determining Radio Link failure in the MS for circuit and data communications.

8.2 MS Procedure

The aim of determining radio link failure in the MS is to ensure that calls with unacceptable voice/data quality, which can not be improved either by RF power control or handover, are either re-established or released in a defined manner. In this section the procedures and the parameters employed for determining the radio link failure are described.

8.3 BS Procedure

This section describes the procedures and the parameters employed in the BS for determining the radio link failure.

9 Idle Mode Tasks

9.1 Introduction

In idle mode a MS shall implement the cell selection and re-selection procedures described in "3GPP TSG RAN WG2 YY.04, Description of Idle Mode Procedures"; these procedures make use of measurements and sub-procedure described in this clause.

9.2 Measurements for normal Cell selection

This section specifies:

· The procedure to search all RF channels in the system;

· The procedure to measure the RF signal strength on each RF channel;

· The procedure to calculate the received level average for each RF channel;

· The maximum time allowed for synchronization to a BCCH carrier;

· The maximum time allowed for reading BCCH data when synchronized to a BCCH carrier.

9.3 Measurements for Stored List Cell Selection

The MS may include optional storage of BCCH carrier information when switched off, (i.e. the MS may store the BCCH carriers in use by the PLMN selected when it was last active). The BCCH list may include BCCH carriers from more than one band in a multi-band operation or from more than one PLMN previously selected (e.g. at national borders or when more than one PLMN serves a country).

9.4 Criteria for Cell Selection and Re-Selection

This section specifies the algorithms used for cell selection and re-selection versus a certain number of RF parameters specified in this part of the text.

9.5 Downlink Signalling Failure

This section describes the procedure to determine a downlink failure and the RF parameters on which this procedure is based.

9.6 Measurements for Cell Reselection

This section describes the procedures that a MS has to provide when a cell selection was completed and when a cell re-selection task is starting.

9.6.1 Monitoring for received level and BCCH data

This section describes the activity of a MS in Idle mode. In particular the following items are addressed:

· The number of BCCH carriers monitored by the MS;

· The way of calculating the average value level;

· The list of the n strongest non serving carriers;

· The updating time of this list;

· The frequency and the way of reading data transmitted on the BCCH carrier.

9.6.2 Path Loss Criteria and Timings for cell re-selection

The MS is required to perform the following measurements to ensure that the path loss criterion to the serving cell is acceptable.

9.7 Release of Traffic and Signalling Channel

9.7.1 Normal Case

The procedures performed by an MS when it releases a traffic or a signalling channel and returns in idle mode. The MS must now camp, as soon as possible, on the same cell whose channel has just been released.

9.7.2 Call Re-Establishment

This section describes the algorithm to determine which cell has to be used for the call re-establishment attempt, when a radio link failure happens and a call re-establishment may be attempted.

9.8 Abnormal Cases and Emergency Calls

When a MS is in "limited service" the goal is to reach the "normal service" state, as soon as possible. This section specifies the tasks that should be performed to reach the "normal service" state, taking into account different possible conditions.

10 Network pre-requisites

10.1
BCCH Carriers


10.2
Identification of Surrounding BS for Handover measurements


11 Radio Link Measurements


Radio Link Measurements are used in the handover and RF power control processes.

11.1 Signal Strength

11.1.1 General

The received signal level may be employed as information to be used in the algorithms for the RF power control and handover processes.

11.1.2 Physical Parameter

This section describes:

· The range of the signal level at the receiver input for both MS and BS;

· The accuracy of the measurement versus the range of the signal.

11.1.2 Statistical Parameters

The statistical definition, for each channel, of the received signal level measurement (RX level).

11.1.3 Range of Parameters

Range of the RX level possible values.

11.2 Signal Quality


11.2.1 General

The received signal quality shall be employed as information to be used in the algorithms for the RF power control and handover processes.

11.2.2 Physical Parameters

The received signal quality shall be measured by the MS and BS in a manner that can be related to an equivalent average BER before channel decoding.

11.2.3 Statistical Parameters

This section defines the statistical method used to calculate the measured parameters(i.e. RXQUAL) that represents an estimation of the received signal quality.

11.2.4 Range of Parameters

This section describes the range of values of the RXQUAL parameter.

11.3
 Measurement Reporting

11.3.1 Measurement Reporting for the MS on a Traffic Channel


11.3.2 Measurement Reporting for the MS on a Signalling channel
11.3.3 Measurement Reporting for the BS
11.4
Abosolute MS-BS Distance


11.4.1 General
11.4.2 Physical Parameters

12 Control parameters


Annex A (Informative)  A Basic UMTS Handover

Annex B (Informative) RF Power Control Algorithm

Annex C (Informative) Power Control Procedures

13 History
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