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1.
Introduction
Measurements are classified as gap assisted or non-gap assisted measurements depending on whether the UE needs transmission/reception gaps to perform the relevant measurements. A gap assisted measurement, for example inter-frequency and inter-RAT measurement, requires gaps to allow the measurement on cells belonging to other frequency or radio access technologies. The measurement gaps are assigned by network to UE. Sometimes the UE may be required to configure multiple measurement gaps in order to perform different types of measurements simultaneously (e.g. inter-frequency LTE and WCDMA).

This paper discusses these and proposes the measurement gap signaling method.
2.
Measurement Gap Configuration Information
The eNB can decide when a gap-assisted measurement is needed based on the report messages and/or scheduling information. This measurement can be triggered mainly when the serving cell’s  the serving cell' asurement acc gpa or gapsn 






































































quality deteriorates and also triggered for load balancing. 
When the network determines the configuration of measurement gap, it can send the measurement gap configuration parameters to the UE. The UTRAN Measurement Gap Pattern Sequence information can be basic information to be E-UTRAN Measurement Gap Pattern Sequence Information. The following parameters may be the basic Measurement Gap Pattern Sequence information in E-UTRAN;
· Gap Pattern Sequence Identifier

· Gap Pattern Sequence Status Flag

· Gap Pattern Sequence Configuration Parameters

· Gap Pattern Measurement Purpose

· Gap Pattern Number
· First Gap Length
· Second Gap Length
· Distance between 1st gap and 2nd gap
· Gap Pattern Length 
· Gap Pattern Start Parameters

· Gap Starting Frame Number

· Gap Starting System Frame Number 

· Gap Starting Sub-frame Number 

The above parameters may need to be modified to be adapted properly to the E-UTRAN.
2.1 Signaling of Gap information
Measurement Gap Patten Sequence parameters are listed above. Gap Pattern Sequence Identifier makes it possible to identify the measurement gap pattern sequence of which the parameters are to be set. Gap Pattern Sequence Status Flag is an on/off bit indicating whether the Gap Pattern Sequence is activated or deactivated. If the Gap Pattern Sequence Status Flag is on, the UE may perform inter-frequency/inter-RAT measurements during the gaps and if it is off, the UE may not perform measurements during the gaps. The Gap Pattern Sequence Configuration Parameters is the measurement gap configuration information. 
We can divide Measurement Gap Patten Sequence parameters into two parts: Configuration information part and Start/stop information part. Configuration information can include Gap Pattern Sequence Identifier, Gap Pattern Sequence Configuration Parameters. And Start/stop information can cover Gap Pattern Sequence Identifier, Gap Pattern Sequence Status Flag.
Based on the division, two approaches can be considered to signal measurement gap information to the UE. One possible approach is using only the RRC Control Signaling. In this case, Configuration information and Start/stop information will be contained in a RRC Connection Reconfiguration. Or they may be contained and signaled through different RRC Control messages. Whichever method chosen, the reliability for signaling the measurement gap information will be high.

The other approach is using both RRC Control Signaling and MAC Control Signaling. Configuration information will be included in RRC Control Signaling and Start/stop information will be included in MAC Control Signaling. In this approach, resource management by network can be simplified since the knowledge about the gaps is in the MAC layer of the eNB. 
2.2 Signaling of Gap Start/Stop Parameters
The UE may be required to configure multiple measurement gaps in order to perform different types of measurements simultaneously (e.g. inter-frequency LTE and WCDMA). In such a case multiple gap configuration information can be given through several RRC messages by eNB. Each measurement gap information will have different measurement purposes. In order to control several measurement gaps, some Start/stop information may be needed. We’d like to propose a method to control such gaps at once.
We propose Gap Pattern Sequence Configuration Parameters, which is divided configuration and start/stop parts.
· Gap Pattern Sequence Configuration Parameters

· Gap Pattern Sequence Identifier
· Gap Pattern Measurement Purpose

· Gap Pattern Number

· First Gap Length

· Second Gap Length

· Distance between 1st gap and 2nd gap

· Gap Pattern Length 

· Gap Starting Frame Number

· Gap Starting System Frame Number 

· Gap Starting Sub-frame Number 

· Gap Pattern Start/stop Parameters

· Number of Gap Pattern Sequence

· Gap Pattern Sequence

· Gap Pattern Sequence Identifier

· Gap Pattern Sequence Status Flag

We think that it would be better Start/stop information is signaled by MAC Control Signaling or a separate RRC Control message different from the RRC message containing configuration information. This is because the frequency number of configuring gap(s) and that of starting/stopping measurements probably may be different. So we propose that Gap Pattern Sequence Configuration Parameters should be included in RRC Control message. And Gap Pattern Start/stop Parameters should be included in MAC Control Signaling or a separate RRC Control message different from the RRC message containing configuration information. 

The elementary composition of Gap Pattern Star/stop Parameters we propose is as follows:

	Information Element
	Multi
	Type and Reference
	Semantics Description

	Number of Gap Pattern Sequence
	
	
	Number of Gap Pattern Sequence 

	Gap Pattern Sequence
	1 to maxGapPatternSeq
	
	maxGapPatternSeq is the maximum number of Gap Pattern Sequence. 

	> Gap Pattern Sequence Identifier
	
	
	

	> Gap Pattern Sequence Status Flag
	
	Enumerated (active/deactive)
	This flag indicates whether the Transmission Gap Pattern Sequence it shall be activated or deactivated.


Receiving the gap start/stop message, the UE can activate or deactivate the measurement gap corresponding to Gap Pattern Sequence Identifier according to the Gap Pattern Sequence Status Flag. If the Gap Pattern Sequence Status Flag is on, the UE may not be scheduled and perform the corresponding measurements during the gaps. On the other hand if the Gap Pattern Sequence Status Flag is off, the UE may be scheduled and not perform the corresponding measurement during the gaps. Number of Gap Pattern Sequence indicates the number of the Gap Pattern Sequences. It can be a value among the range, 1 to maxGapPatternSeq. We may reserve certain values of Number of Gap Pattern Sequence in order to start or stop all Gap Pattern Sequences at once.
3.
Proposal
In this contribution we have described gap-assisted measurement and scheduling gap patterns. 
And we have proposed the following;

· Gap Pattern Sequence Parameters
· measurement gap information signaling method 
· elementary composition of Gap Pattern Star/stop Parameters 
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