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Introduction
[bookmark: _Hlk513205245]The UE measurement mode with different MG configurations has been concluded in RAN4#86bis for NSA, with following agreements in [1]. 
	For scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2), if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
•	From measurement requirement perspective,
· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
For scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2), in case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
•	From measurement requirement perspective,
· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.


[bookmark: _Hlk513205847]RAN4 also agrees following for SA in [2]:
	(1)	NR serving cell can configure both an FR1 gap pattern and an FR2 gap pattern to be active at the same time. 

(2)	If NR serving cell configures measurement gap for a UE, NR serving cell can also indicate if configured measurement gap applies to FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to FR1 serving cell(s) (i.e. per FR gap to FR1) or applies to FR2 serving cell(s) (i.e. per FR gap to FR2).


What remains open is the UE measurement mode with MG for SA, as listed in [3]:
	In current stage, the cases to analysed in RAN4 concentrate on the following scenarios:
· Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1 
· Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2 
· Scenario 3: Serving cells are FR1+ FR2 CA
For UE who supports per-UE gap only, only per-UE gap can be configured to this UE.
For UE who supports per-FR gap, the UE measurement mode summary is as next slide.


In this paper, we will provide our views on UE measurement mode with different MG configurations for SA. 
Discussion
[3] gives a table which captures all possible combinations of MG and MO configurations. We will discuss for each case of the combination for each scenario. Since the measurement mode has been already concluded for UE capable of only per UE gap, and for serving cell which configures per UE gap, the following discussions focuses on the cases where UE is capable of per FR gap and serving cell configures per FR gap.
[bookmark: _Hlk513658267]Scenario 1
In scenario 1, UE only has serving cells in FR1. There is in principle no need for serving cell to configure FR2 GP, but on the other hand, there is no harm for UE to have a configuration of FR2 GP, and UE can just ignore the configured FR2 GP. We don’t see any need for UE to report this as configuration error. 
Another question is whether the configured FR2 GP impacts the measurement performance of FR2 MO. There are two options for UE to determine the measurement performance for FR2 MO, one is to base on a fixed effective MGRP, which is agreed to be 20ms for FR2 in NSA; another is to base on the MGRP of the configured FR2 GP. So far, we don’t see any benefit for the latter option, so for simplicity reason, we prefer that UE in scenario 1 always ignores the FR2 GP if configured. 
[bookmark: _Ref513661226]UE ignores the configured per FR GP if it does not have serving cell in the FR. 
In LTE, UE may be configured with inter-frequency MO and MG separately. If MO is configured but MG is not, the inter-frequency measurement requirement does not apply, or in other words, there is no UE requirement. If MG is configured but MO is not, UE will apply the MG for determining the scheduling opportunity. The same principle can be re-used in NR but limited to per FR.
[bookmark: _Ref513661227]Within one FR where UE has serving cell, if MO is configured but MG is not, measurement requirement for MO in the FR does not apply; if MG is configured but MO is not, the scheduling opportunity in the FR still depends on the configured GP. 
Based on above, our proposal for UE measurement mode in scenario 1 can be reflected in Table 1.
[bookmark: _Ref513658227]Table 1: UE measurement mode for scenario 1
	
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap

	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 

	Serving cell configure per-FR gap for LTE/FR1 only

	Scheduling opportunity depends on FR1 GP;
Measurement requirement of FR1 MO depends on FR1 GP;

	Scheduling opportunity depends on FR1 GP;
Measurement requirement of FR1 MO depends on FR1 GP; 
Measurement requirement of FR2 MO depends on 20ms MGRP;
	Scheduling opportunity depends on FR1 GP;
Measurement requirement of FR2 MO depends on 20ms MGRP;

	Serving cell configure per-FR gap for FR2 only

	Scheduling opportunity not impacted by FR2 GP;
Measurement requirement of FR1 MO does not apply;

	Scheduling opportunity not impacted by FR2 GP;
Measurement requirement of FR1 MO does not apply; 
Measurement requirement of FR2 MO depends on 20ms MGRP;
	Scheduling opportunity not impacted by FR2 GP;
Measurement requirement of FR2 MO depends on 20ms MGRP;

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Scheduling opportunity depends on FR1 GP;
Measurement requirement of FR1 MO depends on FR1 GP;

	Scheduling opportunity depends on FR1 GP;
Measurement requirement of FR1 MO depends on FR1 GP; 
Measurement requirement of FR2 MO depends on 20ms MGRP;
	Scheduling opportunity depends on FR1 GP;
Measurement requirement of FR2 MO depends on 20ms MGRP;


Scenario 2
In scenario 2, UE only has serving cells in FR2. Following the same principle as scenario 1, our proposal for UE measurement mode in scenario 1 can be reflected in Table 2.
[bookmark: _Ref513658353]Table 2: UE measurement mode for scenario 2
	
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap

	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 

	Serving cell configure per-FR gap for LTE/FR1 only

	Scheduling opportunity not impacted by FR1 GP;
Measurement requirement of FR1 MO depends on 40ms MGRP;

	Scheduling opportunity not impacted by FR1 GP;
Measurement requirement of FR1 MO depends on 40ms MGRP; 
Measurement requirement of FR2 MO does not apply;
	Scheduling opportunity not impacted FR1 GP;
Measurement requirement of FR2 MO does not apply;

	Serving cell configure per-FR gap for FR2 only

	Scheduling opportunity depends on FR2 GP;
Measurement requirement of FR1 MO depends on 40ms MGRP;

	Scheduling opportunity depends on FR2 GP;
Measurement requirement of FR1 MO depends on 40ms MGRP; 
Measurement requirement of FR2 MO depends on FR2 GP;
	Scheduling opportunity depends on FR2 GP;
Measurement requirement of FR2 MO depends on FR2 GP;

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Scheduling opportunity depends on FR2 GP;
Measurement requirement of FR1 MO depends on 40ms MGRP;

	Scheduling opportunity depends on FR2 GP;
Measurement requirement of FR1 MO depends on 40ms MGRP; 
Measurement requirement of FR2 MO depends on FR2 GP;
	Scheduling opportunity depends on FR2 GP;
Measurement requirement of FR2 MO depends on FR2 GP;


 Scenario 3
In scenario 3, UE has serving cells in both FR1 and FR2. Following the same principle as scenario 1, our proposal for UE measurement mode in scenario 3 can be reflected in Table 3.
[bookmark: _Ref513658991]Table 3: UE measurement mode for scenario 3
	
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap

	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 
- it’s per-UE gap 
From measurement requirement perspective,
- UE applies per-UE gap for measurement 

	Serving cell configure per-FR gap for LTE/FR1 only

	Scheduling opportunity on FR1 depends on FR1 GP;
Scheduling opportunity on FR2 not impacted by FR1 GP;
Measurement requirement of FR1 MO depends on FR1 GP;

	Scheduling opportunity on FR1 depends on FR1 GP;
Scheduling opportunity on FR2 not impacted by FR1 GP;
Measurement requirement of FR1 MO depends on FR1 GP;
Measurement requirement of FR2 MO does not apply;

	Scheduling opportunity on FR1 depends on FR1 GP;
Scheduling opportunity on FR2 not impacted by FR1 GP;
Measurement requirement of FR2 MO does not apply;


	Serving cell configure per-FR gap for FR2 only

	Scheduling opportunity on FR1 not impacted by FR2 GP;
Scheduling opportunity on FR 2 depends on FR2 GP;
Measurement requirement of FR1 MO does not apply;

	Scheduling opportunity on FR1 not impacted by FR2 GP;
Scheduling opportunity on FR 2 depends on FR2 GP;
Measurement requirement of FR1 MO does not apply;
Measurement requirement of FR2 MO depends on FR2 GP;
	Scheduling opportunity on FR1 not impacted by FR2 GP;
Scheduling opportunity on FR 2 depends on FR2 GP;
Measurement requirement of FR2 MO depends on FR2 GP;

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Scheduling opportunity on FR1 depends on FR1 GP;
Scheduling opportunity on FR 2 depends on FR2 GP;
Measurement requirement of FR1 MO depends on FR1 GP;

	Scheduling opportunity on FR1 depends on FR1 GP;
Scheduling opportunity on FR 2 depends on FR2 GP;
Measurement requirement of FR1 MO depends on FR1 GP;
Measurement requirement of FR2 MO depends on FR2 GP;
	Scheduling opportunity on FR1 depends on FR1 GP;
Scheduling opportunity on FR 2 depends on FR2 GP;
Measurement requirement of FR2 MO depends on FR2 GP;



Conclusion
In this paper, we provided our views on the UE measurement mode in NR SA with different MG configurations.
Proposal 1: UE ignores the configured per FR GP if it does not have serving cell in the FR.
Proposal 2: Within one FR where UE has serving cell, if MO is configured but MG is not, measurement requirement for MO in the FR does not apply; if MG is configured but MO is not, the scheduling opportunity in the FR still depends on the configured GP.
Our detailed proposals are captured in Table 1 to Table 3.
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