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1 Introduction

In this paper, we present updates to the TR ‘Study on measurement gap enhancement in LTE’ based in the discussion during the Rio meeting and [2, 4, 5, 6].
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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 the Technical Report for the Study Item on performance enhancements for high speed scenario in LTE.
<Text will be added.>
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 TR 21.905: "Vocabulary for 3GPP Specifications".

<Text will be added.>
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 (Normal)

<defined term>: <definition>.
3.2
Symbols

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

Symbol format (EW)

<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 (EW)

<ACRONYM>
<Explanation>

4
Introduction
4.1
Study item objective

<Text will be added.>

5
Design options and feasibility and on new measurement gap configurations with single Rx chains
5.1
General
<Text will be added.>
5.2
Scenarios
<Text will be added.>
Background search gap pattern

When discussing HetNet WI in RAN4, RAN4 also discussed the option of introducing so-called “background search” for small cells. With such mechanism, the UE would search certain carriers in a more infrequent manner than what is otherwise required by the performance requirements. A background search pattern would allow search for cell on certain carriers with more relaxed requirements and could for example be used for searching for small cells deployed on another carrier serving carrier. A gap pattern designed for background search should be investigated.
Gap pattern for IncMon RPG only

The newly introduced IncMon feature introduces two performance groups: normal performance group (NPG) and reduced performance group (RPG). RPG monitoring requirements can be scaled according to a network configured scaling factor S. Currently, if the network configures the UE to monitor only RPG carriers, there are still only the current existing gap patterns (GPs) which can be used to assign measurement gaps for the UE. A gap pattern designed for the case when UE is only configured with RPG inter-frequency carriers should be investigated.
Gap pattern for small cell enhancements on/off
The work on Small cell enhancements in Rel-12 resulted in DRS measurements being agreed for the purpose of facilitating faster cell on/off e.g. for network power saving purposes. The basic design includes defining DRS which is repeated with different periodicities in the range of 40ms, 80ms and 160ms (DMTC). In case UE is only configured with SCE with on/off DRS periodicity of 160ms periodicity current GPs leaves unused measurement gaps (no other inter-frequency/RAT measurement is configured). For the case when UE is only configured with SCE on/off inter-frequency carrier with DMTC of 160ms a new gap pattern should be investigated.
5.3 
New gap pattern configurations
Gap pattern for background search

One possible way of realizing a background search pattern is illustrated in Figure 1. Amount of avaialble measurement gaps (number of gap) as well as the periodicity (40 or 80ms) of the measurement gaps as well as the periodicity of the gap burst (measurement gap repetition period) needs to be considered.
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Figure 1 Illustration of a gap pattern designed for inter-frequency background search.
Gap pattern for IncMon RPG only
Gap pattern for searching reduced performance group carriers only is illustrated in Figure 2. Amount of available measurement gaps (number of gaps) and periodicity of gaps (40 or 80ms) needs to be considered, while the measurement gap ‘burst’ periodicity could depend on the scaling factor in use.
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Figure 2 Illustration of a possible gap pattern for when UE is configured to search only for RPG carriers.
Gap pattern for small cell enhancements on/off

A gap pattern for the situation where the UE is configured to monitor only SCE on/off carrier with Discovery signal Measurement Timing Configuration (DMTC) period of 160ms can e.g. be based on already existing gap pattern layout but with Measurement Gap Repetition Period (MGRP) of 160ms.
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7
Design options and feasibility on network controlled PCell/SCell interruption
<Text will be added.>
7.1
General
<Text will be added.>
7.2
Scenarios
Interrupts due to transceiver on/off

While discussing CA and DC in RAN4, the issue of potential PCell interrupts caused by UEs turning on/off one transceiver chain has been identified and discussed. Based on the discussion requirements allowing such UE a certain amount of interrupts under certain conditions have been defined. RAN4 have defined different interrupts for different situations, e.g. SCell addition/release, SCell activation and deactivation of SCell, measurements on SCC (and there are also requirements when more than 1 SCell is configured). New possible gap design options covering short interrupts should be investigated.
<Text will be added.>
7.3 
Network controlled PCell/SCell interruption
Gap pattern for handling interrupts
A gap pattern that can ensure that interrupts causes by UE re-tuning or UE transceiver state change (on/off) needs to be investigated. The purpose of such GP is the interrupts caused by UE implementation due to re-tuning and receiver state change is not causing packet loss (UE autonomous drop of packets) but are handled as controlled interrupts (network visible interrupts) not causing packet drops in a similar manner as what is known from existing measurement gaps.

[image: image6]
<Text will be added.>
7.3.1 
Simulation assumptions

<Text will be added.>
7.3.2 
Performance characterization
<Text will be added.>
7.3.3 
Network controlled PCell/SCell interruption options
<Text will be added.>
8
Conclusions
<Text will be added.>
Annex A:
Change history

	Change history

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

	2015-04
	R4#74
	R4-15xxxx
	
	
	Skeleton for study on measurement gap enhancement in LTE
	
	0.0.1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


[image: image1.jpg]


[image: image7.png]X SFs gap

X SFs gap for

Y SFs gap for

"tuning on” uni
Y
Z SFs between the gaps
XSFs gap

Y $Fs

Z5Fs

1D
, Z5Fs

|

K $Fs for repetition



