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1 	Introduction
In last RAN4#80bis, the following agreements on per-CC based measurement gap configuration have been achieved
a. Per-CC based measurement gap configuration
1. It is FFS on how to capture the case when no measurement gap is configured on CC.
2. Decision on new gap pattern is made in RAN4#81
i. Non-uniform gap pattern
ii. Uniform gap pattern with MGRP>80ms
3. Companies are encouraged to provide input on how to capture parallel measurement requirements
In this contribution, some remaining issues on per-CC measurement gap enhancement are further discussed. 
2 	On table of Gap Pattern Configurations supported by the UE
In RAN4#80bis, the table for gap pattern configurations has been updated with 2 shorter MGL based configurations included. However, the decision on the case when no measurement gap is configured per CC is still pending. To simplify the signalling design, it should be OK to take this special case as one of gap configurations. By doing so, no ambiguity or other potential issue is observed.
Proposal 1: The table of Gap Pattern Configurations supported by the UE can be updated as
	Gap Pattern Id
	Measurement Gap 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
	24
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD

	3
	3
	80
	12
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD

	4
	0
	0
	0
	No Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x



3 Interruption due to Per-CC measurement gap configurations 
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. When all CCs are synchronized, 1ms short gap can be introduced on the CC where no measurement gap is configured to control the interruption if it is requested by UE. As shown in Figure 1, subframe j+1 to j+6 on CC1 are scheduled for measurement gap. The corresponding subframe i+1 to i+6, which are overlapped with subframe j+1 to j+6, are not configured as measurement gap. In this case, subframe i+1 and i+6 should be configured as NCSG, where no transmission and reception at UE is expected. 


Figure 1:Illustration of NCSG when per-CC based measurement gap is configured for synchronous cases
Proposal 2: In synchronous cases, per UE requests, 1ms NCSG should be implicitly configured as shown in Figure 1, when measurement gap is configured for some CC(s) but not the other(s). NW does not need to signal UE when NCSG is scheduled. 
For asynchronous case as dual connectivity as shown in Figure 2, subframe i on CC2 is regarded as the subframe occurring immediately before the measurement gap for CC1, similarly, subframe i+8 is regarded as the subframe occurring immediately after the measurement gap for CC1. In this case, subframe i+1 and i+2 on CC2 should be configured as NCSG. The same for subframe i+6 and i+7.  

.
Figure 2:  Illustration on per-CC measurement gap configuration for asynchronous CC
Proposal 3: In asynchronous cases, per UE requests, 2ms NCSG should be implicitly configured as shown in Figure 1, when measurement gap is configured for some CC(s) but not the other(s). NW does not need to signal UE when NCSG is scheduled. 

4 	Consideration on burst gap configurations
Burst gap configuration has been discussed since Rel-12. By then, the burst gap pattern is per UE based. That means if it is configured, the burst gap will be used for all CCs. the motivation to introduce the burst gap pattern then is to reduce measurement gap and save it for data transmission/reception. The considered scenarios is there is coverage issue for PCell. Meanwhile, since the burst gap concept is proposed, no proposal has provided complete burst gap configurations. Among all related discussion, the proposal in [1] can be considered as the most completed one (but still some important configurations are missed). In [1], burst gap is depicted as
[image: ]  
Where LMGRP is proposed to be 5.12, 2.56 or 1.28 seconds. However, the burst length, denoted by x, is suggested to be no less than 5 but exact value is TBD. 
Observation 1: No complete burst gap configuration proposal is available. 
Now, the question becomes if this argument is still valid in per-CC case. First of all, with per-CC based measurement gap configuration, UE can enjoy much more flexibility on how to balance the measurement opportunity and scheduling opportunity. For example, UE can either choose MGRP=80 or even configure no gap for a specific CC. When MGRP=80 is configured, 7.5% DL/UL scheduling opportunity will be used for measurement gap. When no measurement gap is configured, 5%~2.5% of resources can be occupied due to interruption control or NCSG depending on other CC’s MGRP. The scheduling opportunity impact of any new gap pattern including burst gap will be between 7.5%~5%(or 2.5%). It is obvious that the related benefit is not significant.
Observation 2: The benefit to introduce new measurement gap pattern including burst gap is marginal.
With above observations, it is proposed
Proposal 4:No new measurement gap pattern including burst gap pattern will be introduced in Rel-14.   


5 	Conclusion
In this contribution, our proposals on per-CC measurement gap configuration with single RF-IC implementation are summarized as
Proposal 1: The table of Gap Pattern Configurations supported by the UE can be updated as
	Gap Pattern Id
	Measurement Gap 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
	24
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD

	3
	3
	80
	12
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD

	4
	0
	0
	0
	No Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x


Proposal 2: In synchronous cases, per UE requests, 1ms NCSG should be implicitly configured as shown in Figure 1, when measurement gap is configured for some CC(s) but not the other(s). NW does not need to signal UE when NCSG is scheduled. 
Proposal 3: In asynchronous cases, per UE requests, 2ms NCSG should be implicitly configured as shown in Figure 1, when measurement gap is configured for some CC(s) but not the other(s). NW does not need to signal UE when NCSG is scheduled. 
[bookmark: _GoBack]Proposal 4: No new measurement gap pattern including burst gap pattern will be introduced in Rel-14.   
6 References
R4-168369, “Regarding lower density measurement gap”, Nokia

image2.emf
j j+1 j+2 j+3 j+4 j+5 j+6 j+7 j+8

i i+1 i+2 i+3 i+4 i+5 i+6 i+7 i+8

Measurement Gap on CC1

No Measurement Gap configured on CC2

NCSG on CC2 NCSG on CC2


Microsoft_Visio_Drawing2.vsdx
j
j+1
j+2
j+3
j+4
j+5
j+6
j+7
j+8
i
i+1
i+2
i+3
i+4
i+5
i+6
i+7
i+8
Measurement Gap on CC1
No Measurement Gap configured on CC2
NCSG on CC2
NCSG on CC2



image3.emf
LMGRP MGRP

xMGs


image1.emf
j j+1 j+2 j+3 j+4 j+5 j+6 j+7 j+8

i i+1 i+2 i+3 i+4 i+5 i+6 i+7 i+8

Measurement Gap on CC1

No Measurement Gap configured on CC2

NCSG on CC2

NCSG on CC2


Microsoft_Visio_Drawing1.vsdx
j
j+1
j+2
j+3
j+4
j+5
j+6
j+7
j+8
i
i+1
i+2
i+3
i+4
i+5
i+6
i+7
i+8
Measurement Gap on CC1
No Measurement Gap configured on CC2
NCSG on CC2
NCSG on CC2



