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1 Introduction
In this contribution we consider the following objective from the measurement gap enhancement work item [1].
	· Specify network controlled small gap (NCSG)

· Define new gap pattern configurations and the corresponding requirements (RAN4)

· The corresponding requirements should be specified based on NCSG and legacy 6ms gaps

· Define the necessary signalling to enable the configuration of this gap pattern (RAN2)

· It is noted that the impact on UE implementation complexity should be considered.



2 Discussion

We see several tasks that need to be done to complete this task. Firstly, RAN4 needs to confirm the use case for interruption control via NCSG. Our assumption is that deactivated SCell measurements which cause interruption to other (active) CC are the main use case, since configuration and activation delay requirements would typically mean that the UE cannot wait until the next NCSG to avoid interruptions caused by configuration or activation of another SCell.

Proposal 1: The main use case for NCSG and legacy 6ms gap is to avoid interruption to a PCell or active SCell due to deactivated SCell measurements

With this understanding, the main tasks seem to be

1. To modify the interruption requirements for deactivated SCells so that interrupts are specified not to occur if a suitable NCSG or legacy gap pattern is configured

2. To define suitable characteristics of NCSG. Earlier RAN4 has discussed VIL (visible interruption length), ML (measurement length), and VIRP (visible interruption repetition period). 

3. For legacy gap to discuss the case where legacy gap is used both for interruption control and also for interfrequency measurement.

In addition RAN2 needs to be informed once agreements are reached on interruption control so that suitable signalling (eg to configure NCSG) can be defined.

Proposal 2:  RAN4 discusses how to modify deactivated SCell interruption requirements, characteristics of NCSG and usage of legacy gap for interruption control and interfrequency measurement.   

Regarding the characteristics of NCSG, our views are

ML: Measurement length could be either 5ms or 6ms. One benefit of 6ms ML is that with 5ms PSS/SSS periodicity it is guaranteed that a 6ms window will contain a complete PSS and SSS symbol, whereas a 5ms window may not contain PSS and SSS (eg if the window starts half way through a PSS or SSS symbol then it will also end half way through a symbol). However, legacy interfrequency gap requirements assume 0.5ms+0.5ms for switching and 6ms gap length which leaves 5ms for gaps. If we assume that the UE is also able to use time from VIL for measurements (for example, if VIL is 1ms, and a UE is able to start and stop the SCell RF in 0.5ms, then it has 0.5+0.5ms of time in addition to ML to make measurements. Hence 5ms or 6ms could be used for ML. There would not be a very significant difference in UE power consumption for either case so the priority should be to secure the measurement performance.

Proposal 3: ML is chosen to be either 5ms or 6ms, depending on analysis of measurement performance

VIL: VIL could be either 1ms or 2ms. If it is greater than 2ms then a legacy measurement gap would be a more efficient way of avoiding interruptions, since there are 2x VIL interruptions. UE implementation issues need to be discussed in RAN4 to decide on the suitable choice for VIL, however we have a strong preference for 1ms if technically feasible, since the benefit of NCSG over a legacy gap starts to become limited since a 6ms continuous interruption may be preferable in some cases to 4ms of interruption time distributed over two separate interruptions.
Proposal 4: VIL is chosen to be either 1ms or 2ms, with 1ms preferred if technically feasible

VIRP: If there is a single deactivated SCell to measure, VIRP may have the same periodicity as the deactivated SCell measurement cycle. If there are multiple deactivated SCells, the UE should have RF resources which are capable of receiving the deactivated SCells in parallel (along with the PCell and active SCells), so it should still be possible to use the deactivated SCell measurement cycle as VIRP
Proposal 5: VIRP is chosen to be the same as the deactivated SCell measurement cycle.

3 Conclusions

In this contribution we consider the following objective from the measurement gap enhancement work item [1].

	· Specify network controlled small gap (NCSG)

· Define new gap pattern configurations and the corresponding requirements (RAN4)

· The corresponding requirements should be specified based on NCSG and legacy 6ms gaps

· Define the necessary signalling to enable the configuration of this gap pattern (RAN2)

· It is noted that the impact on UE implementation complexity should be considered.



The following proposals are made:

Proposal 1: The main use case for NCSG and legacy 6ms gap is to avoid interruption to a PCell or active SCell due to deactivated SCell measurements

Proposal 2:  RAN4 discusses how to modify deactivated SCell interruption requirements, characteristics of NCSG and usage of legacy gap for interruption control and interfrequency measurement.   
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