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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.

Introduction

1
Scope

The present document should identify the required UE and BS measurements for E-UTRA, e.g. for mobility, positioning, and traffic. It should also identify the requirements, i.e. the measurements interval, the reporting accuracy, granularity and performance requirements.  Furthermore it should also identify the constraints, content and size of neighbour cell lists, e.g. multi mode multi RAT operation, provisioning of measurement occurances  need for parallel measurements, i.e. mobility and positioning. The purpose of this TR is to provide specification support for RAN WG1,2,3,4.
This document is intended to gather the agreements rather than comparing different solutions. 

NOTE:
This document is a living document, i.e. it is permanently updated and presented to 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. 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.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format

<ACRONYM>
<Explanation>

4
Measurements for RRC_IDLE mode mobility
4.1
RRC_IDLE state
4.1.1
Neighbour cell list

4.1.1
DRX and measurement occasions
4.1.2
UE Measurements
4.1.3
Cell selection / reselection to E-UTRA
4.1.4
Cell reselection to other RAT

4.1.4.1
Cell reselection to UTRAN

4.1.4.2 
Cell reselection to GERAN
5
Measurements for RRC_CONNECTED mode mobility

5.1
RRC_CONNECTED state

5.1.1
RRC_CONNECTED measurement neighbour cell list

5.1.2
Discontinuous Reception (DRX) and Transmission (DTX)

5.1.3
Transmission Gaps
Measurement gap length - working assumption: 

6ms measurement gap should be applied for inter-frequency and inter-RAT measurements for E-UTRA FDD mode. Above mentioned inter-RAT measurements case covers UTRA FDD and GERAN  

Measurement gaps for E-UTRA FDD towards E-UTRA TDD and E-UTRA TDD towards E-UTRA TDD operation modes are – FFS.  

Measurement gap periodicity – working assumption

A multiple of 10 ms periodicity should be applied as a basis in further work to define optimal repetition periods.

5.2
UE Measurements

The requirements include the following type of UE neighbour measurements: non-gap assisted and gap assisted E-UTRA measurements and gap-assisted inter-RAT measurements. 
UE measurement type is derived based on UE measurement capabilities, which may be dependent on factors like the carrier frequency and operating bandwidth of a neighbour cell, and RAT of a neighbour cell. 
5.3
Handover to E-UTRA
5.4
Handover to other RAT 

5.4.1
Handover to UTRAN

5.4.2 
Handover to GERAN
6.
Measurements for network optimization and initialization
6.1
UE measurements

6.2
BS measurements

7
Measurements for other RRM purposes
7.1
UE measurements

7.2
BS measurements

8
Measurements for UE positioning

8.1
UE measurements

8.2
BS measurements

9
Reporting Criteria in RRC_CONNECTED state

10

RACH measurements
11 
Timing and signalling characteristics

12
Measurement Performance Requirements




12.1
UE physical layer measurement period

The UE physical layer shall be capable of providing the measurement result to its higher layers. A measurement quantity measured over a physical layer measurement period shall meet at least minimum measurement performance requirements. 

In RRC_CONNECTED state if UE DRX is not active the physical layer measurement period for intra frequency RSRP measurement is 200 ms.
In RRC_CONNECTED state if UE DRX is not active the physical layer measurement period for intra frequency E-UTRA carrier RSSI measurement is FFS.
In RRC_CONNECTED state if UE DRX is active the physical layer measurement periods for intra frequency RSRP and intra frequency E-UTRA carrier RSSI measurements are FFS. 

In RRC_CONNECTED state the physical layer measurement periods for inter frequency RSRP and inter frequency E-UTRA carrier RSSI measurements are FFS. 
12.2 RSRP Measurement accuracy

12.2.1 Performance Requirement

Table 1 contains RSRP absolute measurement performance requirements. Table 2 contains RSRP relative measurement performance requirements.

Table 1 - Proposed absolute intra-frequency RSRP accuracy with implementation margin

	Parameter
	Unit
	Accuracy [dB]
	Conditions
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Table 2 - Proposed relative intra-frequency RSRP accuracy with implementation margin

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal conditions
	Extreme conditions
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Definition of UE RSRP performance requirements should be based on a reference measurement bandwidth of 6 Resource Blocks. 

Utilization of wider measurement bandwidths and related signaling are - FFS

Requirements regarding time domain filtering are – FFS
12.2.2 Simulation Assumptions

All the simulation results have been produced according to R4-070847. These are summarised in Table 3.

	Propagation conditions
	AWGN, EPA 5Hz and ETU 70Hz

	Îor/Ioc
	-10 dB to +3 dB

	Measurement Bandwidth
	1.08 MHz, 6 RBs

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2

	Antenna Correlation
	Independent Fading

	Measurement Period
	200 ms

	Number of Samples per Measurement Period
	Implementation-dependent

	L3 filtering
	None

	DRX
	None


Table 3 - Simulation Assumptions

12.2.3 Simulation Results for AWGN channel


[image: image10]
Figure 1: RSRP results in AWGN for different geometry factors, Ericsson, R4-071017
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Figure 2  Cumulative distribution function of delta RSRP measurement results (AWGN) NTT DoCoMo, R4-071071
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Figure 3 - RSRP absolute accuracy CDF for AWGN as a function of the geometry factor, using 1, 2 and 4 ms coherent integration per sample in the time domain, Motorola, R4-071038
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Figure 4: RSRP accuracy CDF for AWGN channel Motorola R4-071370
12.2.4 Simulation Results for EPA5 channel


[image: image19]
Figure 5: RSRP results in EPA at 5 Hz for different geometry factors, Ericsson, R4-071017
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Figure 6 Cumulative distribution function of delta RSRP measurement results (EPA5) NTT DoCoMo, R4-071071
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Figure 7 - RSRP absolute accuracy CDF for EPA5 as a function of the geometry factor, using 1, 2 and 4 ms coherent integration per sample in the time domain, Motorola, R4-071038
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Figure 8: RSRP accuracy CDF for EPA 5Hz channel Motorola R4-071370
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Figure 9: Delta RSRP measurements in EPA 5Hz environment, Samsung, R4-071142
12.2.5 Simulation Results for ETU70 channel


[image: image29]
Figure 10 : RSRP results in ETU at 70 Hz for different geometry factors, Ericsson, R4-071017
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Figure 11 Cumulative distribution function of delta RSRP measurement results (ETU70), NTT DoCoMo, R4-071071
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Figure 12:  RSRP absolute accuracy CDF for ETU70 as a function of the geometry factor, using 1, 2 and 4 ms coherent integration per sample in the time domain, Motorola, R4-071038
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Figure 13: RSRP accuracy CDF for ETU 70Hz channel Motorola R4-071370
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Figure 14: Delta RSRP measurements in ETU 70Hz environment, Samsung, R4-071142
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