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1 Introduction

RAN4 had discussed the Measurement gap enhancement, and an LS had been sent to RAN2. This contribution discusses the enhanced measurement gap configuration for short MGL measurement gap, per component carrier (Per-CC) based gaps and NCSG from RAN2 point view. 
2 Discussion 
2.1 Shorter MGL measurement gap 

RAN4 gave the agreements below for the short MGL measurement gap 

	· Requirements for inter-RAT measurement will not be defined when reduced gaps are configured

· RSTD measurement shall be possible 

· When position occasion Nprs is not more than MGL-1ms, requirements for reduced MGL will be defined.

· When position occasion Nprs is more than MGL-1ms, requirements for reduced MGL will not be defined

· Shorter MGL configurations

· MGL: single MGL is defined

· 3ms or 4ms

· MGRP: two MGRP are defined: 40ms and 80ms

· Short gaps and legacy gaps are not mixed for both per-CC and per-UE based measurement gap configurations


The current normal gap has two patterns and the normal gap length is 6ms. The offset gp0 means that the period of gap is 40ms; the offset gp1 means that the period of gap is 80ms. The offset of gap is configured by the gapoffset parameter.
Table 1: Current MeasGapConfig information element
-- ASN1START
MeasGapConfig ::=




CHOICE {


release







NULL,


setup







SEQUENCE {



gapOffset






CHOICE {





gp0








INTEGER (0..39),




gp1








INTEGER (0..79),





...



}


}

}
-- ASN1STOP

For shorter MGL measurement gap, the same configuration rule can be used. RAN4 also said that Short gaps and legacy gaps are not mixed for both per-CC and per-UE based measurement gap configurations. Two new gap patterns can be introduced following the old gap pattern offset.  
Table 2: MeasGapConfig_r1400 information element
-- ASN1START
MeasGapConfig ::=




CHOICE {


release







NULL,


setup







SEQUENCE {



gapOffset






CHOICE {





gp0








INTEGER (0..39),




gp1








INTEGER (0..79),





...




[[
shortgp0








INTEGER (0..39),




shortgp1








INTEGER (0..79)]]


}


}

}
-- ASN1STOP

Proposal 1: For short MGL measurement gap, two new gap patterns can be introduced following the old gap pattern offset.
2.2 Per component carrier (Per-CC) based gaps 

RAN4 gave the agreements below for per component carrier (Per-CC) based gaps 
	The summary of RAN4’s agreements on per-CC based measurement gaps are given below

· 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 

· Short gaps and legacy gaps cannot be mixed for per-CC based measurement gap configurations

· Measurement gap may or may not be configured on all serving cells

RAN4 has also discussed signalling complexity for this signalling.


Per CC gap means when the UE uses this gap to measure some frequencies some serving cells are not impacted and can still work. We define the workable cell is the cell which can still be scheduled during the gap. Each gap pattern can be related with the measurement frequencies and workable serving cells. Based on this gap configuration the UE can know when the UE measures the configured measurement frequency with this gap pattern it shall also receive the scheduling from the ENB on the workable cell. If the workable cell is none it means that all the serving cells are not scheduled in this gap period. 
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Figure1: per CC gap configuration

Proposal 2: For per CC measurement gap, the each gap pattern can be related with the measurement frequencies and workable serving cells. If the workable cell is none it means that all the serving cells are not scheduled in this gap period.
2.3 Measurement gaps for interruption control
RAN4 gave the below agreements for NCSG configurations.
	The summary of RAN4’s agreements on per-CC based measurement gaps are given below

· NCSG configurations for legacy gap for single carrier, CA and synchronous DC

· VIL-ML-VIL: 1ms-4ms-1ms (DL) and 1ms-4ms-2ms(UL)

· VIRP: 40ms and 80ms

· NCSG configurations for other scenarios (e.g. async. DC) are FFS

· NCSG configurations for short MGL are FFS


Based on the RAN4 LS, the NCSG can help the network and UE to reduce the interruption impact when some RF chains are used to measure inter frequency. The interruption part is only VIL part with this enhancement if the UE has to have an interruption period. The ML part can still be used for the scheduling. We define the part workable cell is the cell which can still be scheduled during the gap except for VIL part.
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Figure 2: NCSG 

When some RF chains are used to measure some inter frequencies the NCSG pattern can be configured to the UE like the figure 2 shown, i.e., it includes VIRP, VIL-ML-VIL and gap offset. Each NCSG pattern can be related with the measurement frequencies and the part workable serving cells. Based on this NCSG configuration the UE can know when the UE measures this configured measurement frequency with this NCSG pattern it shall also receive the scheduling from the ENB on the part workable cell.

The NCSG pattern may come from another normal gap, i.e. the NCSG pattern 1 come from gap pattern 4. The NCSG may also come from unused RF chain, i.e., NCSG pattern 6.   
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Figure 3: NCSG configurations
Proposal 3: For NCSG, the each NCSG pattern can be related with the measurement frequencies and part workable serving cells. The NCSG pattern includes VIRP, VIL-ML-VIL and gap offset information.
3 Conclusion
Base on the above analysis, about the different gap configuration we give the below proposls:
Proposal 1: For short MGL measurement gap, two new gap patterns can be introduced following the old gap pattern offset.
Proposal 2: For per CC measurement gap, the each gap pattern can be related with the measurement frequencies and workable serving cells. If the workable cell is none it means that all the serving cells are not scheduled in this gap period.
Proposal 3: For NCSG, the each NCSG pattern can be related with the measurement frequencies and part workable serving cells. The NCSG pattern includes VIRP, VIL-ML-VIL and gap offset information.
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