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1. Overall Description:

RAN4 has been working on measurement gap enhancements for LTE according to the work item description in RP-160604; following on from the release 13 study item (see TR36.894). RAN4 would like to inform the RAN2 WG that RAN4 made the following agreements 
· Shorter MGL measurement gaps

· RAN4 would like to inform RAN2 that it is decided to specify gaps of length ML= 3 ms. The new gap configuration table will be defined as follows

	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
	TBD how to capture RAN4 requirements for 3ms ML
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD

	3
	3
	80
	TBD how to capture RAN4 requirements for 3ms ML
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according to section TBD


· NCSG

· RAN4 would like to inform RAN2 that it is decided to specify NCSG configuration table

	NCSG 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

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

	2
	1
	4
	1
	80
	Interruption control according to requirements in sections x,y,x

	3
	2
	3
	 2
	40
	Interruption control according to requirements in sections x,y,x

	4
	 2
	3
	 2
	80
	Interruption control according to requirements in sections x,y,x


· To eliminate/reduce interruption rate due to deactivated SCell measurement, if one or more than one deactivated Scell measurement, it is agreed in RAN4 that UE should provide an per-UE indication if NCSG is needed to control the interruption. If yes, NCSG pattern ID should be provided
· Per-CC based measurement gap configurations
· RAN4 has been discussing further information that would be needed for RAN2 to make an informed decision between approaches, and to complete the work for the chosen approach
· Approach A (eg Options 1,2) : Gap capabilities are reported by the UE in advance of configuration of CA and measurements
· eNB may use the information to select a suitable configuration based on its gap needs
· UE does not have the opportunity to optimize its gap configuration once the exact measurement configuration is known. 
· Reported gap capabilities can result in a pessimistic indication of need for GAP/NCSG, although UE has sufficient gaps to measure.
· Approach B (eg Option 4)  : Gap capabilities are reported by the UE after configuration of CA and measurements
· UE has the opportunity to optimize its gap configuration once the exact measurement configuration is known
· eNB does not have the information to optimize configuration based on its gap needs, although eNB is able to override UE and decide a suitable gap configuration based on per-UE gap configuration to make sure UE has sufficient gaps to measure.
· Signaling overhead related issue should be discussed and determined in RAN2
· UEs with capable RF and baseband may be capable of performing parallel measurements and perform measurement activities with shorter delay. It would be beneficial for the eNB to be aware that a UE is capable of parallel measurements.
· RAN4 agrees this could be achieved by signaling Nfreq,effective =<Nfreq

· Nfreq,effective depends on

· The CA configuration, which will determine which RF chains are configured

· The per CC gap configuration which will determine which of these RF chains are free in gaps

· The interfrequency measurement configuration.

· Any UE baseband processing limitation, e.g. UE does not have baseband capability to measure more than X carriers in parallel even if there are multiple RF chains free in gaps

· Nfreq,effective that will be used by the UE is for certain measurement configuration(s) and CA combination(s) is requested by the eNB and provided by the UE.
· Further information on Approach A (e.g. option 1 and 2)
· 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 target measurement band for each serving 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 band configurations can be derived from single measurement band gap configurations using the following rules
· If one or more relevant 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 relevant 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 relevant measurement bands (columns in the table) indicate NOGAP for a certain CC, the result is NOGAP (NOGAPS are combined in logical “AND”).
· Since the number of combinations of these factors is very high, under option A it would be difficult to signal Nfreq,effective for every possible measurement configuration (ie there are no simple combining rules from which Nfreq,effective for multiple measurement objects can be derived)
· Further information on Approach B (e.g. option 4)
· Example Measurement gap configuration procedure of Approach B
· Step 1: NW configures measurement/gap according to existing signaling including per UE MGRP
· Step 2: For each CC, UE indication to NW includes all following information
·  Indication on if gap is needed or not
· If yes, per-CC gap configuration is indicated
· If yes, optionally an indication of a preferred MGRP which may be longer than the per UE MGRP
· Indication on if NCSG is needed or not 
· If yes, per-CC gap configuration is indicated
· If yes, optionally an indication of a preferred VGRP which may be longer then the per UE MGRP
· N_freq,effective

· UE’s parallel measurement capability can be indicated by N_freq_effective.

· Note 1: Indication configuration is given in the table below 
· Note 2: The need for indication 2 arises if the UE indicates different MGRP for different CC
	 
	
Need Gap
	Need interruption control

	Indication 1
	Yes and gap configurations
	No

	Indication 2
	Yes and gap configurations
	Yes and NCSG configuration

	Indication 3
	No
	No

	Indication 4
	No 
	Yes and NCSG configuration


· Step 3: NW can either honor or override UE’s indication in step2 and indicate UE’s per CC gap configuration

· Example 1: if UE indicates 80ms MGRP, NW can override it to 40ms

· Example 2: if UE indicates 40ms MGRP, NW cannot override it to 80ms

· Example 3: if UE indicates no gap, NW can override it to 40ms or 80ms

· Example 4: If the UE indicates NCSG, the NW can override it to 40ms or 80ms 6ms gap

· Step 4: if NW reconfigure measurement object list and gaps according to existing signaling including per UE MGRP, go back to Step 2. Otherwise, the measurement gap configuration is completed 
2. Actions:

To RAN WG2 group.

ACTION: 
RAN4 respectfully ask RAN2 to take above agreements into account and define corresponding UE signalling.
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