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1
Introduction
In RAN4#80 meeting in Göteborg RAN4 continued the measurement gap enhancements discussion and a WF was agreed in [8]. In this paper, we give input related to the open topics in the WF as well as some further consideration on how to realize the solution. 
2
Discussion
The agreed WF included multiple possible solutions to be studied including shorter MGL for synchronous operations,  network controlled small gaps (NCSG) and per-CC based measurement gap configuration. In this paper, we will address these first three solutions while we have separate paper for the discussing the lower density measurement gap configuration [9]. 
2.1 Shorter MGL for synchronous operations
In [8] it states:
· Shorter MGL configurations
· MGL: single MGL is defined (3ms or 4ms)
· Considering 4ms MGL makes the overall gain marginal, interested companies are encouraged to provide justification on MGL=4ms proposal.
· MGRP: two MGRP should be defined, i.e. 40ms and 80ms
· Short gaps and legacy gaps are not mixed for both per-CC and per-UE based measurement gap configurations
In order to get highest possible gain from the shorter MGL our view is that the MGL should be as short as realistically possible.

When considering the measurement gap length it is necessary also to take into account the UE switching time. So far, RAN4 has assumed 500usec switching time for UE switching to neighbor carrier and same time for switching back to serving carrier. 
Based on this we think that a new shorter MGL of 3ms seems realistic but it should not be longer than 3ms. 3ms gap length would give UE sufficient time to switch and measure as well as leaving enough room on the network synchronization requirements (for those cases where there is currently no strict network synchronization requirements – i.e. asynchronized networks).

Having a 4ms gap length would in our view not provide enough gain.
Proposal 1: For shorter MGL the shorter gap length should be 3ms.

Current repetition period of 40ms and 80ms can be re-used directly when defining new shorter MG.
Proposal 2: Existing MGRP is re-used also for shorter MG period.
If RAN4 can agree on proposal 1, RAN4 should inform this to RAN2 during this meeting.

In principle we think that introduction of shorter gap length could be done by adding a new MGL in addition to the existing 6ms MGL in the table. 
Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)
	Measurement Purpose

	0
	6
	40
	60
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	1
	6
	80
	30
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	2
	3
	40
	30
	Inter-Frequency E-UTRAN FDD and TDD

	3
	3
	80
	15
	Inter-Frequency E-UTRAN FDD and TDD


Alternative would be not to introduce new GP Ids as such – network could simply indicate the UE to use shorter MGL when configuring existing Gap pattern. Final decision could depend on RAN2 signaling.
Introduction of shorter measurement gap lengths will affect the available measurement time negatively at least for GP 3, due to the reduced gap length. Whether this will have negative impact on the achievable measurement accuracy, would need to be analyzed. 
2.3 NCSG and interruption control
The intention with defining the network controlled small gaps is to remove interrupts caused by the UE performing autonomous measurement on deactivated SCell. Similarly, it can be used for other inter-frequency measurement by a UE that causes interrupts when performing such measurements.

Proposals on such GP have already been presented in earlier meetings. This includes defining a so-called interrupt length (or micro gap) of 1ms, a measurement length (where UE can transmit and receive) and then another interrupt gap of 1ms. Having a measurement length of 6ms would have the benefit of enabling re-use of the existing GPs as framework.

Proposal 3: Define interrupt length to 1ms.
Proposal 4: Define measurement length to 4ms.

The use case for this GP would be measurement of deactivated SCell when measurement cycle is short as well as inter-frequency measurement, and therefore we think we could re-use the existing MGRP of 40ms and 80ms.

Proposal 5: Re-use existing MGRP of 40ms and 80ms.

As such, we do not see limitations in the use of NCSG to synchronized operations. The micro-gaps needs to be synchronized between UE and network in a similar way, as we know from the current measurement gaps. I.e. the gaps are defined with reference to the MCG ‘A measurement gap starts at the end of the latest subframe occurring immediately before the measurement gap among MCG serving cells subframes’.
Proposal 6: If introduced, NCSG is defined for both synchronous and asynchronous operations. 

One way to realize the NCSG is by re-using the existing MGPs and defining the new small gaps relatively to the MG. One example would be to define the first and last subframes of the MG as short gaps – SMG. This is illustrated in Figure 2.
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Figure 2 illustration of NCSG based on existing measurement gap patterns.
3
Conclusion
In this paper, we have taken the discussion on measurement gap enhancements ahead based on the WF agreed in the last RAN4 meeting in Göteborg. Based on the discussion in this paper we make a number of proposals regarding the new solutions discussed:
Shorter MGL for synchronous operations:

Proposal 1: If shorter MGL is introduced the shorter gap length should not be longer than 3ms.

Proposal 2: Existing MGRP is re-used if RAN4 decides to introduce shorter MG period.

NCSG and interruption control:
Proposal 3: Define interrupt length to 1ms.

Proposal 4: Define measurement length to 4ms.

Proposal 5: Re-use existing MGRP of 40ms and 80ms.

Proposal 6: If introduced, NCSG is defined for both synchronous and asynchronous operations. 
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