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1 	Introduction
In last RAN4#80, the following agreements on per-CC based measurement gap configuration have been achieved
a. Shorter MGL
1. Shorter MGL configurations
i. MGL: single MGL is defined (3ms or 4ms)
1. Considering 4ms MGL makes the overall gain marginal, interested companies are encouraged to provide justification on MGL=4ms proposal.
ii. MGRP: two MGRP should be defined, i.e. 40ms and 80ms
2. Short gaps and legacy gaps are not mixed for both per-CC and per-UE based measurement gap configurations
b. NCSG and interruption control
1. NCSG configurations for legacy gap for single carrier, CA and synchronous DC
i. VIL-ML-VIL: 1ms-4ms-1ms (DL) and 1ms-4ms-2ms(UL)
ii. VIRP: 40ms and 80ms
2. NCSG configurations for other scenarios (e.g. async. DC) are FFS
3. NCSG configurations for short MGL are FFS
c. Per-CC based measurement gap configuration
1. Per-CC based measurement gap can be configured based on existing measurement gap patterns (i.e. Gap Pattern Id 0 or 1) or the gap patterns with shorter MGL 
i. Short gaps and legacy gaps cannot be mixed for per-CC based measurement gap configurations
2. Per CC, measurement gap may or may not be configured
3. It is FFS if lower density measurement gap configurations are defined or not
d. RAN4 will send LS to RAN2 on the related agreements
In this contribution, the per-CC measurement gap enhancement is further discussed. 
2 	Per-CC measurement gap configurations for CA capable UE
With per-CC measurement gap configuration, it happens that for a time instance the measurement gap is configured for one CC but not on the other CC. With all CCs are synchronized, 1ms short gap can be introduced on the CC where no measurement gap is configured to control the interruption. Since the short gap is known at both NW and UE, there is no missing Ack/Nack.
[bookmark: _GoBack]Figure 1: Illustration on per-CC measurement gap configuration for synchronous CC
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When all CC are synchronized, per-CC measurement gap configuration can be depicted in Figure 1. Due to time limitation of the WI, it is proposed that no new measurement gap configurations will be introduced in Rel-14
Proposal 1: no new measurement gap configurations will be introduced in Rel-14. 
As agreed in previous meetings, measurement gap may or may not be configured for some of CCs. As a result, the existing measurement gap configuration table can be updated as
Table 1:  An example of expended measurement gap configuration table
	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)

	0
	6
	40
	60

	1
	6
	80
	30

	3
	No measurement gap configured



Proposal 2: new measurement gap configuration table should be introduced as Table 1. 
3 	Per-CC measurement gap configurations for DC capable UE
When CCs are not synchronized, the proposal 1 is still valid. However, the small gap length can be up to 2ms as illustrated in Figure 2. 
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Figure 2:  Illustration on per-CC measurement gap configuration for asynchronous CC
4 	Consideration on signalling for per-CC measurement gap configurations
Signalling for per-CC measurement gap configurations has been discussed extensively in RAN4. Based on analysis, it is proposed UE decides the gap configuration for each CC. As pointed out before, we don’t see fundamental difference whether or not UE’s CA capability is known at eNB. In the same spirit of legacy releases, how to use the measurement gap should be UE implementation issue. UE should be the one to decide the gap pattern for each CC based on number of carriers, measurement delay, power consumption and other implementation related consideration. However, NW should have the ultimate decision to override UE’s indications.
Proposal 3: UE determines the exact measurement gap configurations per CC and indicate NW the corresponding gap pattern ID. 

5 	Conclusion
In this contribution, our proposals on per-CC measurement gap configuration with single RF-IC implementation are summarized as
Proposal 1: no new measurement gap configurations will be introduced in Rel-14. 
Proposal 2: new measurement gap configuration table should be introduced as Table 1. 
Table 1:  An example of expended measurement gap configuration table
	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)

	0
	6
	40
	60

	1
	6
	80
	30

	3
	No measurement gap configured



Proposal 3: UE determines the exact measurement gap configurations per CC and indicate NW the corresponding gap pattern ID. 
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