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1. Introduction

In RAN2#58-bis meeting at Orlando, baseline for measurement gap control functionality was agreed as follow:
· Network configure gap pattern

· No indication per gap by network

· UE uses gaps from pattern for longer times (as long as configured)

In RAN4#44-bis meeting at Shanghai, document [1] related to the working assumption for measurement gap length and measurement gap periodicity was agreed as follow:

· Monitoring gap length for inter-frequency and inter-RAT (i.e. GERAN and UTRAN) measurements is 6 ms
· Assume the gap periodicity is multiple of 10 ms
This document discusses on the following issue:
· Support one or multiple gap pattern transmission
· Transmitting measurement gap information
· Type of control signaling to transmit measurement gap information
2. Discussion
2.1. Support one or multiple Gap Pattern Transmission

Based on current RAN4 status for measurement gap aspect, UE which support multi-RATs capability and with single receiver capability, should be able to perform inter-frequency E-UTRAN, GERAN and UTRAN measurements using monitoring gap length (i.e. 6ms). In this case, gap pattern transmission from network to UE can be considered as follow: 

· Support only one gap pattern transmission

· Support multiple gap pattern transmission

However, it is not clear which gap pattern transmission should be adopted by UE such that network decide either one or multiple gap pattern transmission should be signalled to UE. Thus, some criteria should be considered by network to decide which gap pattern transmission should be adopted by UE. Possible criteria could be considered by network are:

· Network development scenario (e.g. inter-frequency for Macro-cell and CSG-cell, inter-RAT including non-3GPP)
· UE capability information (e.g. UE support multi-RAT capability)
· UE mobility status (e.g. UE at high mobility)
· UE location (e.g. UE at cell edge boundary)

As similar to WCDMA, it would be worth to support multiple gap pattern transmission.
Proposal 1: Multiple gap patternshould be supported
2.2. Transmitting Measurement Gap Information
Measurement gap information can be categorized into Measurement gap configuration information and Measurement gap activation/de-activation information as stated in [2]. 
To consider the size of measurement gap information, we discuss the following options:

Option 1.
Measurement Gap Information transmits using one control signaling

Option 2.
Measurement Gap Information transmits using two control signaling

Note: For two control signaling, first control signaling contains Measurement gap configuration information and second control signaling contains Measurement gap activation/de-activation information.
For option 1, the measurement gap information is transmitted using one control signaling (i.e. RRC or MAC signaling). 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. However, in the case where multiple gap pattern transmission is supported, one control signaling is not enough, since network may want to active one or some of measurement gap configurations. Just to transmit multiple simple control signaling is possible option but the handling of multiple control may be complex.
For option 2, measurement gap information is transmitted using two control signaling (i.e. RRC or MAC signaling). For this approach, consider only one gap pattern transmission, UE needs to wait for the second 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 different RATs and inter-frequency E-UTRAN 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. In addition, this option requires the waiting period for UE to receive of second control signaling that contain measurement gap activation/de-activation information although this should not be long. Reasoning is network would prefer UE to perform gap-assisted measurement as soon as possible after UE have successfully received measurement gap configuration information.
Based on the above analysis, we don't find specific reason for option 1 or option 2.  As WCDMA uses two messages, we propose similar approach as option 2..

Proposal 2: Measurement gap information is transmitted using two control signaling (i.e. one for Measurement gap configuration information, one for Measurement gap activation/de-activation information).

2.3. Type of control signaling to transmit measurement gap information 
We continue the discussion based on the conclusion on section 2.2; there are number of possible ways to transmit measurement gap configuration information and measurement gap activation/de-activation information in two control signaling. The following types of control signaling could be considered:

· Option A: Adopt two RRC control signaling
· First RRC control signaling contain  measurement gap configuration information
· Second RRC control signaling contain  measurement gap activation/de-activation information
· Option B: Adopt one RRC control signaling and one MAC control signaling

· RRC control signaling contain  measurement gap configuration information
· MAC control signaling contain  measurement gap activation/de-activation information
The only different among these two options are the usage of second control signaling (i.e. Option A: RRC, Option B: MAC) to signal measurement gap activation/de-activation information. To illustrate this difference, the features of second control signaling using RRC or MAC control signaling based on eNB and UE perspective are described in the tables below.  

Table 1: RRC or MAC control signaling (eUTRAN perspective)

	Features
	Option A: RRC control signaling
	Option B: MAC control signaling

	Interaction involvement between RRC and MAC
	For second control signaling (i.e. activate/de-activate gap), RRC is required to inform MAC to stop/resume scheduling upon gap is active/in-active.

	For first control signaling, RRC is required to inform MAC that gap configuration is provided to UE successfully. But there is no interaction required for second control signaling since MAC layer is in control to signaling this information (i.e. activate/de-activate gap).

	Simplification for network resource management
	No simplification gain
	Some simplificaiton since resource management is managed by scheduler entity in MAC layer 


Table 2: RRC or MAC control signaling (UE perspective)

	Features
	Option A: RRC control signaling
	Option B: MAC control signaling

	Interaction involvement between RRC and MAC
	For the reception of second control signaling (i.e. activate/de-activate gap), RRC is required to inform MAC to stop/resume uplink transmission (e.g. CQI reporting, scheduling request) upon gap is active/in-active.
	For the reception of first control signaling, RRC is not required to inform MAC since gap configuration information is meant for L1 configuration. 

For the reception of second control signaling, there is no interaction required since this control signaling is received by MAC.

	Reliability
	High signaling reliability 
	Relative high signaling reliability

	Control delay in signaling
	Longer delay
	Short delay


Based on the above analysis, both options do have its’ gain and drawback. Hence, it is proposed to RAN2 to decide which options to be adopted in LTE system. 

Proposal 3: RAN2 to decide on the type of control signaling to signal measurement gap information.

3. Conclusion

In this contribution, we discussed following:

· Support one or multiple gap pattern transmission
· Transmitting measurement gap information

· Type of control signaling to transmit measurement gap information

We propose following:

· Proposal 1: Multiple gap pattern transmission should be supported
· Proposal 2: Measurement gap information is transmitted using two control signaling (i.e. one for measurement gap configuration information, one for measurement gap activation/de-activation information).
· Proposal 3: RAN2 to decide on the type of control signaling to signal measurement gap information.
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