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1. Introduction

In RAN4 #85 meeting, the UE measurement gap pattern and applicability for NSA was specified in TS38.133[1], and from this meeting, we would like to trigger the corresponding discussion for SA case (option 2 in the NR WID).
In this contribution we discuss the UE measurement gap pattern and applicability for NR SA mode. 
2. UE measurement gap pattern and applicability for NR SA
A draft TP[1] for NSA was approved in the last meeting, which includes both pattern and applicability table. However, the measurement gap for SA mode was not discussed. Based on the RAN plenary discussion, the NR standalone operation may include following operations:

For single connectivity option:

-
NR connected to 5G-CN (Option 2 in TR 38.801 section 7.1).
For Dual Connectivity options:

-
NR-E-UTRA DC via 5G-CN where the NR is the master (Option 4/4A in TR 38.801 section 10.1.3).
The conclusion of option 4 is as below.
	· Conclusion: 
· Until March/2018 WGs shall prioritize on Option-3 stabilization (only essential corrections allowed), and on Option-2 specification work

· NR-NR DC is within the scope of the work, but needs basic Option-2 functionalities to stabilize first ( NR-NR DC to commence in Q2

· For Option-4, Option-7x: commence work once Option-2 and Option-3 are stabilized

· Check the progress in March, and adjust plans/measures if necessary 


So in this stage we may need to focus on the option 2 only for SA.

Proposal 1: specify the measurement gap requirement for Option 2 only (in TR 38.801 section 7.1) first.
There are several parts which might be impacted by considering the SA mode, e.g. UE behaviour during gap, gap pattern and applicability.

· UE behaviour during measurement gap

The UE behaviour during measurement gap in TS38.133 is,

	During the per-UE measurement gaps the UE:

-
shall not transmit any data

-
is not required to tune its receiver on any of the carrier frequencies of the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and serving cells
-
[is not required to receive any signal other than the signals used for the measurements in any of the serving cell(s) if there is no receiver tuning.]
During the per-FR measurement gaps the UE:

-
shall not transmit any data on serving cells in the corresponding frequency range 

-
is not required to tune its receiver on any of the carrier frequencies of the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and serving cells in the corresponding frequency range 

-
[is not required to receive any signal other the signals used for the measurements in any of the serving cell(s) in the corresponding frequency range if there is no receiver tuning.]


Since in option 2, all the serving cells are NR cells, so in order to accommodate the SA case into the current measurement gap context, we propose to not explicit which RAT is used for the PCell/PScell/SCell, so the UE behaviour during measurement gap can be defined as,
During the per-UE measurement gaps the UE:

-
shall not transmit any data

-
is not required to tune its receiver on any of the carrier frequencies of the corresponding serving cells
-
is not required to receive any signal other than the signals used for the measurements in any of the serving cell(s) if there is no receiver tuning.
During the per-FR measurement gaps the UE:

-
shall not transmit any data on serving cells in the corresponding frequency range 

-
is not required to tune its receiver on any of the carrier frequencies of the corresponding serving cells in the corresponding frequency range 

-
is not required to receive any signal other the signals used for the measurements in any of the serving cell(s) in the corresponding frequency range if there is no receiver tuning.
Proposal 2: Don’t explicitly differentiate the RATs for PCell/PSCell/SCell in the requirement of UE behaviour during measurement gap in order to apply for both SA and NSA cases.
· measurement gap patterns: MGL and MGRP

If the PCell is NR cell, all the gap patterns in the current TS38.133 v15.0.0 can be configurable and both per-UE and Per-FR gaps are still feasible in SA mode (NR also has FR1 + FR2 CA/DC). We don’t think anything shall be modified for NR SA mode.
Proposal 3: Current gap pattern configurations in TS38.133 v15.0.0 shall be also applicable to UEs in NR SA mode.
· measurement gap applicability
Since the LTE is not PCell any longer, a new table for gap applicability for SA mode is needed. We summarize all the scenarios for SA option 2 in the following table. In addition, in SA mode, 2G and 3G measurement shall also be considered as inter-RAT measurement, so some clarification shall be added on top of the table as well, that is, if measurement purpose includes UTRAN FDD, or GERAN, or LCR TDD, or HRPD, or CDMA2000 1x, only measurement gap pattern 0 or 1 can be applied.
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1, or 

FR2, or 

FR1 + FR2

	E-UTRA only
	[0,1,2,3]

	
	
	FR1 and/or FR2 
	[0-11]

	
	
	E-UTRAN and FR1 and/or FR2
	[0,1,2,3]

	Per FR measurement gap
	FR1 if configured
	E-UTRA only
	[0,1,2,3] 

	
	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 
	[0,1,2,3]

	
	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
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	
	FR1 if configured
	E-UTRA and FR1 and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]


Proposal 4: A new table for gap applicability for SA mode is needed. If measurement purpose includes UTRAN FDD, or GERAN, or LCR TDD, or HRPD, or CDMA2000 1x, only measurement gap pattern 0 or 1 can be applied.

3. Conclusion
In this contribution we discuss the UE measurement gap pattern and applicability for NR SA mode. 

Proposal 1: Specify the measurement gap requirement for Option 2 only (in TR 38.801 section 7.1) first.
Proposal 2: Don’t explicitly differentiate the RATs for PCell/PSCell/SCell in the requirement of UE behaviour during measurement gap in order to apply for both SA and NSA cases.

Proposal 3: Current gap pattern configurations in TS38.133 v15.0.0 shall be also applicable to UEs in NR SA mode.
Proposal 4: A new table for gap applicability for SA mode is needed. If measurement purpose includes UTRAN FDD, or GERAN, or LCR TDD, or HRPD, or CDMA2000 1x, only measurement gap pattern 0 or 1 can be applied.
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