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1. Overall Description:
Related to the question in R4-1609034, 

· In a per CC configuration of gaps, is it possible to mix Measurement Gaps (ether legacy 6ms gaps, or short 3(4) ms gaps), and Network Controlled Short Gaps (interruption gaps) on different carriers?

RAN4 provides the following response

It necessary to mix Measurement Gaps (ether legacy 6ms gaps, or short 3(4) ms gaps), and Network Controlled Short Gaps (interruption gaps) on different carriers, to support the interruption control use case “(2) Enable per-CC measurement gap configuration with interruption controlled”. RAN4 also notes that it is not intended to specify requirements for a mix of legacy (6ms) gaps and short (3ms) gap on different CC as previously informed to RAN2.
In addition, RAN4 has had further discussions on measurement gap enhancements and would like to inform RAN2 of the following aspects for each sub feature
(1) Shorter MGL measurement gaps, which may be used to make measurements when there is a known or approximately known timing relationship between serving frequency/frequencies and target frequencies to be measured.
RAN4 has discussed the duration of the short MGL gap, and concluded to specify gaps of length ML= 3 ms. Accordingly, RAN4 intends to capture parameters of the new gap patterns as follows in 36.133:
Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

	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
	60NOTE 1
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD

	3
	3
	80
	30NOTE 1
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD

	Note 1: Although less time than this is available during a 480ms measurement period, the UE measurement requirements are the same as for gap patterns 0 and 1 as the UE is able to exploit the limited time difference to determine a smaller window for cell detection


(2) Per-CC based configuration of gaps in carrier aggregation/dual connectivity, such that identical gap configuration is not required on all serving cells to make measurements under the assumption that the UE has multiple RF chains. RAN4 also discussed that it is possible for UEs with multiple RF chains to measure more than one measurement object in each gap. RAN4 discussed that the capability to do this depends on both baseband and RF architectures.
For further discussion on UE capabilities for per CC measurement gap, RAN4 has concluded that 

· Within the context of the bitmap example in TR36.894, each CA combo is considered to be according to the RAN2 definition of a supportedBandCombination.
· Within the context of the bitmap example in TR36.894, at least the following options are needed for each CC a) No gap needed b) Interrupt control gap needed c) Measurement gap needed
· To simplify the work, a single MGRP/VIRP for all CC configured in each UE can be considered.
· Multiple measurement object per CC gap configurations can be derived from single measurement object per CC gap configurations using the following rules

· If one or more measurement bands (columns in the table) indicates a need for GAP for a certain CC, the combined result for that CC is GAP. 

· If one or more measurement bands (columns in table) indicates a need for INTC for a certain CC (INTC entries are logically “OR’d”) and no other column indicates a need for GAP for that CC, the result is INTC. If any of the columns indicates a need for GAP, rule 1 already indicates that GAP should be configured. 

· If all measurement bands (columns in the table) indicate NOGAP for a certain CC, the result is NOGAP (NOGAPS are combined in logical “AND”).

· For parallel measurements using multiple RF chains, the Nfreq that will be used by the UE is for certain measurement configuration(s) may requested by the eNB and provided for the currently configured CA combination assuming a maximal gap configuration
(3) Measurement gaps for interruption control, to avoid the autonomous interruptions which UEs may currently make in certain scenarios.
RAN4 has discussed the use cases for measurement gaps for interruption control
(1) Enable measurement on unused RF chains with interruption controlled on activated CC

RAN4 view is that this use case can be enabled using an “interrupt control gap needed” capability as described above, as long as the UE can indicate preferred gap configuration for single carrier configurations as well as CA configurations

(2) Enable per-CC measurement gap configuration with interruption controlled

RAN4 view is that this use case can be enabled using an “interrupt control gap needed” capability as described above

(3) Eliminate/reduce interruption rate due to deactivated SCell measurement

To enable this use case RAN4 view is that it is necessary to

· For each deactivated SCell the UE would need to provide an indication of whether any other serving cells (PCell and other SCells) are impacted by interruptions which could be avoided by an interrupt control gap pattern.
· When multiple SCells are deactivated at the same time, the overall indication for whether any other serving cells (PCell and other SCells) are impacted by interruptions which could be avoided by an interrupt control gap pattern can be derived by a logical “OR”
· Update RAN4 specifications for requirements where autonomous interruptions are currently allowed, and the new interruption control patterns would eliminate or reduce interruption rate.

RAN4 continues to discuss feasible interruption control gap patterns. However, RAN4 intends to capture at least the NCSG patterns that have been agreed already in a new table in 36.133 with the following entries:
Table 8.1.2.1-2: Network controlled short gap (NCSG) Pattern Configurations supported by the UE for interruption control

	Gap Pattern Id
	Visible interruption length before measurement (VIL1, ms)
	Measurement Length during which there is no gap (ML, ms)
	Visible interruption length after measurement (VIL2, ms)
	Visible interruption Repetition Period

(VIRP, ms)
	 Purpose

	5
	1
	4
	1
	40
	Interruption control according to requirements in sections x,y,x

	6
	1
	4
	1
	80
	Interruption control according to requirements in sections x,y,x

	…
	
	…
	
	…
	Interruption control according to requirements in sections x,y,x

	…
	
	…
	
	…
	Interruption control according to requirements in sections x,y,x


Other NCSG patterns such as patterns targeted towards asynchronous dual connectivity or deactivated SCell measurements are not precluded.

2. Actions:

To RAN WG2 group.

ACTION: 
RAN WG4 asks RAN WG2 to note the information provided for their further work on measurement gap enhancement
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