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1 Introduction

An LS from RAN2 [1] requested information on the interruption of on-going communication associated with measurements being made on unconfigured  or configured but inactive CC in CA. In this contribution we consider different measurement options and their impact and we propose that the simplest mechanism is adopted.
2 Discussion

When measurements need to be made on an unconfigured or a configured but inactive CC, three options have been identified in [1].
2.1 Option 1: use measurement gaps 
Scheduled Rel-8/9 measurement gaps can be used to allow the UE to make measurements on unconfigured or configured but deactivated CC. The gaps give the UE time to retune its receiver if that is required. The pros and cons are summarised:
Pros

+ The Rel-8/9 measurement framework is sufficient so no additional gap specification is required. Note that the measurement requirements may be different between unconfigured or configured but inactive CC.
+ Fewest changes to signalling required to support CC measurements.
+ The eNB does not require any information about the capability of the UE, as this would be baseline functionality.
+ Lowest power consumption of the three options.
Cons

- There are gaps that may not be required i.e., the UE may have a spare receiver it could use. This affects the UE throughput.
2.2 Option 2: use an unused receiver

If the UE has a spare receiver then this can be activated to take measurements on unconfigured or configured but deactivated CC. The pros and cons of this approach are:

Pros

+ There is no gap in data reception of the active CC.
+ This is a simple solution from the system level – no eNB involvement in measurement scheduling.
Cons

- The eNB needs to know if the UE has an unused receiver given the current configuration, therefore new signalling is required.
- This scenario has higher power consumption than Option 1 and this is dependent on the measurement rate.
- The UE will still have to support Rel-8/9 measurement gaps if it does not have an unused receiver available.
2.3 Options 3: widen the bandwidth of the current receiver

For some contiguous carrier aggregation scenarios, it may be possible for the UE to retune its bandwidth to a wider bandwidth to make measurements on unconfigured or configured but deactivated CC.  Retuning causes an interruption in data reception on the currently running CC at the start and end of each measurement. These interruptions will impact downlink performance unless downlink transmission gaps are introduced. The pros and cons of this scenario are:

Pros

+ Uses fewer receiver chains in this scenario.
+ The pair of gaps required to perform a measurement is shorter than the Rel-8/9 gap in Option 1.
Cons

- Uncoordinated and unscheduled interruptions affect the data reception on the other CC.
- Coordinating interruptions requires new signalling to introduce gaps.

- The eNB needs knowledge of UE capability to widen its bandwidth, therefore new capability signalling is required.
- This only works if the CC to be measured is contiguous with the currently active CC. This is a small sub-set of the CA scenarios.
- The UE will still have to support Rel-8/9 measurement gaps.
2.4 Summary
We do not favour Option 3 because it has the most limited application and requires significant changes to the signalling.

Option 2 has benefits when the UE has available resources. However, the UE will still need to be able to fall back to Option 1.

Option 1 is the simplest option and we propose that it is adopted.
Proposal 1: Scheduled measurement gaps are used for all measurements on unconfigured or configured but deactivated CC regardless of the UE capabilities.

This simplifies the signaling required for the UE capability, architecture and implementation. It also avoids standardizing implementation details. 
3 Conclusions
In this contribution we have considered the measurement scenarios that cause interruptions in the ongoing communications when measurements are made on unconfigured or configured but deactivated CC, and we propose that the simplest handling of measurements is adopted. Rather than standardise the UE implementation, or standardise complicated signalling, we propose that scheduled measurement gaps are used for all measurements.
Proposal 1: Scheduled measurement gaps are used for all measurements on unconfigured or configured but deactivated CC regardless of UE capabilities.
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