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1. Introduction

According to current applicability for gap pattern configuration specified in TS 38.133, only gap pattern 0~3 can be used if the target MO includes LTE measurement. This limitation may have impact on NR measurement. This contribution provides discussion on this issue.
2. Discussion 
Inter-RAT measurement is a very important scenario. At the first stage of 5G deployment, it is difficult to have continuous 5G network coverage. In order to guarantee the system performance, inter-RAT mobility is necessary.

Observation 1: Inter-RAT mobility plays an important role in the first stage of 5G deployment.
According to current applicability for gap pattern configuration specified in TS 38.133 [1], for EN-DC scenario, if the inter-RAT measurement only comprises LTE frequency, gap pattern 0~3 is in use, for SA scenario, as long as LTE measurement is included, only gap pattern 0~3 is in use. That is to say, if the target MO includes LTE frequency, no matter there is NR frequency measurement or not, only gap pattern 0~3 can be used

Observation 2: according to current applicability for gap pattern configuration, only gap pattern 0~3 can be used if the target MO includes LTE frequency.
For NR, there are 24 gap patterns in total. The selection of gap pattern is based on the SSB transmission and the impact on throughput. Different gap pattern is beneficial for different scenario. For example, if the number of transmitted SSB is 6 with 15KHz SCS, then the MGL of 4ms is enough. And for the synchronized scenario, 4ms MGL is also enough to do LTE measurement. However, according to current applicability, only 6ms MGL can be used if there is LTE measurement, which results in more data loss. Another example is that 40ms MGRP with 6ms MGL and 20ms MGRP with 3ms MGL have the same impact on throughput, but 20ms MGRP could have better mobility performance. However, according to current applicability, 20ms MGRP with 3ms MGL cannot be used if there is LTE measurement. In a word, the current applicability for gap pattern configuration of inter-RAT measurement limits the gain of the multiple gap patterns for NR measurement.

Observation 3: the current applicability for gap pattern configuration of inter-RAT measurement limits the gain of the multiple gap patterns for NR measurement.  
For LTE, the PSS/SSS is transmitted every 5ms and the CRS is transmitted on every subframe. The gap pattern 4~11 can also be used to measure LTE frequency. To fully utilize the flexible gap pattern configuration, it is proposed to apply gap pattern 0~11 to the scenario that LTE measurement is included. 
Proposal 1: for NR, it is proposed to apply gap pattern 0~11 to the scenario that LTE measurement is included.
Companies may have concern on its impact on TS 36.133. From our point of view, proposal 1 can be applied only to the NR UE. For the LTE UE, the current requirements in 36.133 can be applied.
Proposal 2: proposal 1 is only apply to NR UE, for LTE UE, the current requirements in 36.133 can be applied.
3. Conclusion
This contribution provides discussion on the applicability for gap pattern configuration. The observations and proposals are:
Observation 1: Inter-RAT mobility plays an important role in the first stage of 5G deployment.

Observation 2: according to current applicability for gap pattern configuration, only gap pattern 0~3 can be used if the target MO includes LTE frequency.

Observation 3: the current applicability for gap pattern configuration of inter-RAT measurement limits the gain of the multiple gap patterns for NR measurement.  
Proposal 1: for NR, it is proposed to apply gap pattern 0~11 to the scenario that LTE measurement is included. The suggested revision is shown in the following tables:

Table 1: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or

E-UTRA + FR2, or

E-UTRA + FR1 + FR2


	
	

	
	
	
	

	
	
	non-NR RATNote1,2 and/or FR1 and/or FR2
	0-11

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2
	0-11


	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	0-11 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 
	0-11

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR2
	0,1,2,3 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	Note: if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitered, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.

NOTE 1:
Non-NR RAT includes E-UTRA, UTRA and/or GSM.

NOTE 2:
The gap pattern 2 and 3 are supported by UEs which support shortMeasurementGap-r14.

NOTE 3:
When E-UTRA inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.




Table 2: Applicability for Gap Pattern Configurations supported by the UE with NR standalone operation 

	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose NOTE 2
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1, or 

FR1 + FR2


	
	

	
	
	
	

	
	
	E-UTRAN and/or FR1 and/or FR2 NOTE3
	0-11

	
	FR2
	E-UTRA only NOTE3
	0-11

	
	
	FR1 only
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 NOTE3
	0-11

	
	
	FR2 only
	12-23

	Per FR measurement gap
	FR1 if configured
	E-UTRA only NOTE3
	0-11

	
	FR2 if configured
	
	No gap 

	
	FR1 if configured
	FR1 only 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 NOTE3 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR1 and FR2
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR2 NOTE3
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 and FR2 NOTE3
	0-11

	
	FR2 if configured
	
	12-23

	NOTE 1:
When E-UTRA inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used. 

NOTE 2: Measurement purpose which includes E-UTRA measurements includes also inter-RAT E-UTRA RSRP and RSRQ measurements for E-CID

NOTE 3: Editor’s note: a note to be added in Table 9.1.2-3 on that measurement gap patterns #2 and #3 are supported only by the UEs which have a corresponding capability of short measurement gap once RAN2 specifies the capability.




Proposal 2: proposal 1 is only apply to NR UE, for LTE UE, the current requirements in 36.133 can be applied.
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