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1. Introduction

In RAN2#60 meeting in Jeju, the signaling of measurement gap configuration and activation/de-activation of measurement gap was agreed to be adopted using RRC control signaling in [2]. However, FFS still remains on gap configurations are done beforehand or at the same time with activation.
In RAN4#45 meeting at Jeju, document [1] related to the agreement of measurement gap configuration is as follow:

· Single gap pattern is used to monitor all 3GPP systems

· Small gap length of 6ms is adopt to monitor LTE inter-frequency, GERAN and UTRAN

This document discusses on the following issue:
· Transmitting measurement gap information

· Support one or multiple gap pattern transmission
2. Discussion
2.1. Transmitting Measurement Gap Information
Measurement gap information can be categorized into Measurement gap configuration information and Measurement gap activation/de-activation information. 
We will discuss following options on the provision of measurement gap information:

Option 1: Always allocate in one RRC control signaling; or 
Option 2: Allocate using two separate RRC control signaling. One is Measurement gap configuration information and the other is Measurement gap activation/de-activation information.
For option 1, the measurement gap information is transmitted using one RRC control signaling at the same instant. In the case of only one gap pattern transmission, UE implementation is eased since UE only need to deal with one gap patterns configuration/activation. Just to transmit multiple simple control signaling is possible but the handling of multiple control may be complex.
For option 2, measurement gap information is transmitted using two separate RRC control signaling at different instant. For this approach, UE needs to wait for the second RRC control signaling in order to start performing gap-assisted measurement. In the case where multiple gap pattern transmission is supported, the UE complexity may be similar to option 1 for the configuration part although message handling complexity is increased. This is because all the measurement gap configuration information for 3GPP systems and non-3GPP systems are provided to UE but are not yet activated. In another words, based on UE perspective, UE simply received and stored this measurement gap configuration information. One benefit to adopt this option is to minimize message size of measurement gap activation for gap-assisted measurement since it is necessary to activate gap upon radio condition is bad. Measurement configuration is already available. Therefore, only small message is required to be signaled to UE.
Based on the above analysis, we prefer to have the control of activating gap with finer granularity. Having this thought, option 2 should be supported by LTE. 
Proposal 1: Measurement gap is provided by the combination of two RRC message. One is Measurement gap configuration information and the other is Measurement gap activation/de-activation information.
2.2. Support one or multiple Gap Pattern Transmission

Based on current RAN4 status for measurement gap aspect, UE which supports multi-RATs and single radio capability performs inter-frequency E-UTRAN, GERAN and UTRAN measurements by using one gap length (i.e. 6ms). However, longer gap length may be required for CSG cell. For CSG cell, RAN2 has agreed that UE need to know accessibility to CSG cell before sending measurement reporting transmission. In this case, it would be necessary for UE to receive Track Area Identity from neighbour CSG cells. Consider, current agreement in RAN2, Track Area Identity information is included in SU-1. Thus, it would be a better approach to specify longer gap than 6ms to fit for accessing SU-1 of neighbour CSG cells. Therefore, two gap configurations would be used per scenario in LTE. In this case, gap pattern transmission from network to UE can be considered as follow: 

· Support only one gap pattern transmission in one RRC message (i.e. eNB decides usage of gap configuration completely before gap activation) 
· Support two gap pattern transmission in one RRC message (i.e. eNB allocates candidates of gap configuration in gap configuration message. When eNB activates gap, eNB decides gap pattern)
Proposal 2: Two gap patterns should be supported in one RRC message. One is 6ms length case used. The other is to receive Track Area Identity information in SU-1 for CSG cell.
3. Conclusion

In this contribution, we discussed following:

· Transmitting measurement gap information

· Support one or multiple gap pattern transmission
We propose following:

· Proposal 1: Measurement gap is provided by the combination of two RRC message. One is Measurement gap configuration information and the other is Measurement gap activation/de-activation information.
· Proposal 2: Two gap patterns should be supported in one RRC message. One is 6ms length case used. The other is to receive Track Area Identity information in SU-1 for CSG cell.
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