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1. Introduction
This paper further discusses how inter-frequency pico cell measurements for CA deployment scenario #4 can be enhanced [1].
2. Discussion
2.1. Requirements

First of all, whether the requirements provided at #76 meeting can be agreed by the WG should be discussed, as there was no consensus at the last meeting. Therefore, the followings are proposed:
Proposal 1:
RAN2 is respectfully asked to discuss whether the following requirements for inter-frequency pico cell measurements can be agreed [1]:

Requirement 1:

UE power consumption for inter-frequency pico cell measurements in Hetnet deployments should be minimised.

Requirement 2:

Any interruptions on the Macro serving cells due to inter-frequency pico cell measurements should be minimised.

Requirement 3:

Mobility performance served by Macro cell carriers should not be degraded by measuring inter-frequency pico cells.

Requirement 4:

The UE should be able to measure a sufficient number of inter-frequency carriers in Hetnet deployments.

Requirement 5:

Performance requirements for inter-frequency pico cell measurements should focus on low mobility scenarios.
If Proposal 1 is agreed, the agreed requirements should be captured in the TR. Therefore, the following is proposed:
Proposal 2:

The agreed requirements should be captured in TR 36.839.
2.2. Potential Solutions
The following potential solution was proposed in [1].
· Relaxation of performance requirements (e.g., longer measurement period and relaxed Es/Iot conditions can be allowed) are applied to inter-frequency pico cell measurements.

· Measurement control scheme is enhanced, so that the eNB can configure the UE with two kinds of inter-frequency measurements to which different performance requirements are applied.

For the first bullet, one possible approach is to apply the concept similar to deactivated SCell measurements as illustrated in Fig.1. For deactivated SCell measurements, the performance requirements are based on the configurable SCell measurement cycle (measCycleSCell) which is utilized by the UE as DRX cycles to allow UE to save power consumptions. Some of the requirements are shown in Table 1. A longer measurement period can be applied by the large value of measCycleSCell. Hence, whether the similar approach can also be applied should be considered while a UE is not configured with any SCell(s). How this approach can satisfy the requirements should also be studied. Therefore, the followings are proposed:
Proposal 3:
Whether measurements similar to deactivated SCell measurements can be applied to a UE not configured with any SCells should be studied.
Proposal 3A: 
Whether the measurements similar to deactivated SCell measurements can be separated out from the existing inter-frequency measurements should be studied (Requirement 3). 

· A frequency carrier where the measurements similar to deactivated SCell measurements are conducted should not be counted in the number of frequencies being measured (Nfreq) in the existing inter-frequency measurements (Requirement 4).
Proposal 3B:
Whether side conditions such as Es/Iot etc. for the measurements can be relexed to allow the UE to save power consumptions should be studied (Requirements 1).

· Note that for deactivated SCells, the same requirements as intra-frequency measurements are applied [2].

On the following proposal made in [1]: 
· CA capable UEs should be able to measure inter-frequency pico cells for supporting combination bands without gap assistance.

From our deployment point of view, RRH cells are expected to be served by different frequency bands than Macro cells. Inter-band CA is a viable Hetnet deployment. Therefore, we would like to ask the WG views on whether inter-frequency measurements without gap assistance can be mandated, if the scenario is limited to inter-band CA and the case a UE is not configured with any SCells. Therefore, the following is proposed:
Proposal 4:
RAN2 is respectfully asked to discuss whether measurements without gap assistance can be mandated, if the scenario is limited to inter-band CA and the case a UE is not configured with any SCells (Requirement 2).
In addition, RAN1 is discussing additional carrier types for CA. One of the motivations to introduce the additional carrier type is to enhance system performance in Hetnets. Enhanced cell identification by the additional carrier type is also discussed in RAN1 [3]. However, whether the solution based on the additional carrier type will be specified is up to RAN1 decision. 
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Fig.1
Proposed pico cell measurements for CA deployment scenario #4.
Table 1
Deactivated SCell measurements and Inter-frequency measurements
	#
	Deactivated SCell measurements
	Inter-frequency measurements

	Cell identification time (Tidentity)
	20 measCycleSCell ms,
measCycleSCell = {160, 256, 320 (default), 512, 640, 1024, 1280} ms
	TBasic_Identify_Inter (480/Tinter1) Nfreq ms,
TBasic_Identify_Inter = 480 ms,

Tinter1 = {60, 30} ms,

Nfreq: Number of carriers being monitored

	Measurement period (Tmeasure)
	5 measCycleSCell ms
	480 Nfreq [ms] (Configuration 0)

	Side conditions (SCH_RP, SCH Ês/Iot, RSRP and RSRP Ês/Iot) 
	Same as the intra-frequency requirements
	2 dB relaxed from those for intra-frequency requirements


3. Summary and proposal
In conclusion, the followings were proposed:
Proposal 1:
RAN2 is respectfully asked to discuss whether the following requirements for inter-frequency pico cell measurements can be agreed [1]:

Requirement 1:

UE power consumption for inter-frequency pico cell measurements in Hetnet deployments should be minimised.

Requirement 2:

Any interruptions on the Macro serving cells due to inter-frequency pico cell measurements should be minimised.

Requirement 3:

Mobility performance served by Macro cell carriers should not be degraded by measuring inter-frequency pico cells.

Requirement 4:

The UE should be able to measure a sufficient number of inter-frequency carriers in Hetnet deployments.

Requirement 5:

Performance requirements for inter-frequency pico cell measurements should focus on low mobility scenarios.
Proposal 2:

The agreed requirements should be captured in TR 36.839.

Proposal 3:
Whether measurements similar to deactivated SCell measurements can be applied to a UE not configured with any SCells should be studied.

Proposal 3A: 
Whether the measurements similar to deactivated SCell measurements can be separated out from the existing inter-frequency measurements should be studied (Requirement 3). 

· A frequency carrier where the measurements similar to deactivated SCell measurements are conducted should not be counted in the number of frequencies being measured (Nfreq) in the existing inter-frequency measurements (Requirement 4).

Proposal 3B:
Whether side conditons such as Es/Iot etc. for the measurements can be relexed to allow the UE save power consumptions should be studied (Requirement 1).

Proposal 4:
RAN2 is respectfully asked to discuss whether measurements without gap assistance can be mandated, if the scenario is limited to inter-band CA and the case a UE is not configured with any SCells (Requirement 2).
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