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1. Introduction

A WF on measurement gap pattern for SA mode was approved in the last meeting [1]. Accompany LS [R4-1804202] was sent to RAN2 to inform there are per-UE gap and per-FR gaps for SA mode. However the measurement mode is not settled down. This contribution provides the further discussion on measurement mode in SA.
2. Discussion
In [1], when per-UE gap is configured, the gap applicability and measurement requirements have reached common understanding. So in the following discussion, the per-UE gap related content is marked with green highlight.
· Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1
Table 1. Measurement mode for scenario1
	 
	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
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies per-FR gap for LTE, FR1 measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE, FR1 measurement; 
- UE applies FR2 measurement assuming effective MGRP=20ms; 
	Invalid configuration


	Serving cell configure per-FR gap for FR2 only
	Invalid configuration
	Invalid configuration
	Invalid configuration

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration
	Invalid configuration
	Invalid configuration


It is noted that in scenario 1 there are only FR1 serving cells and NO FR2 serving cells, so configuration of FR2 measurement gaps is an invalid configuration. Thus row #4 &5 in table 1 are marked as “invalid”.
In addition, when serving cells are on FR1, and MO involves FR1 and FR2, then for the measurement requirements on FR2, effective MGRP=20ms can be assumed.
· Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2 
	 
	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
	Invalid
	Invalid
	Invalid

	Serving cell configure per-FR gap for FR2 only
	Invalid
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies LTE&FR1 measurement assuming effective MGRP=40ms; 
- UE applies FR2 gap for FR2 measurement; 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR2 gap for FR2 measurement 

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid
	Invalid
	Invalid


When there are only FR2 serving cells, when MO involves FR1 and FR2 frequency and network only configures per-FR2 gap pattern for FR2 only, since there are no serving cells on FR1, for the measurement requirements on LTE and FR1, effective MGRP=40ms can be assumed.
For scenario 2, there are no serving cells on FR1, so the gap configuration for FR1 is regarded as invalid.
· Scenario 3: Serving cells are FR1+ FR2 CA

	 
	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
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE, FR1 measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE, FR1 measurement;
- UE doesn’t perform measurements on FR2.
	Invalid configuration



	Serving cell configure per-FR gap for FR2 only
	Invalid configuration
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE doesn’t perform measurements on LTE and FR1. 
- UE applies FR2 gap for FR2 measurement;
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR2 gap for FR2 measurement 

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE/FR1 measurement
- UE doesn’t perform measurements on FR2. 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies per-FR1 gap  for LTE, FR1 measurement;

- UE applies per-FR2 gap  for FR2 measurement;
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE doesn’t perform measurements on FR1/LTE. 
- UE applies FR2 gap for FR2 measurement


In scenario 3, when serving cell configures per-FR gap for LTE/FR1 only, and MO involves LTE, FR1 and FR2 or only involves FR2, then UE could not perform measurements on FR2. From RAN2 perspective, this kind of configuration may happen, and it means that the measurements on FR2 don’t been started now. 
In scenario 3, when serving cell configures per-FR gap for LTE/FR1 and FR2, and MO involves LTE/FR1 only, then UE only performs measurements on FR2. Also from RAN2 perspective, this kind of configuration may happen, and it means that the gap configuration on FR2 is disable now, but may be enable later when the MO involves FR2 is configured.
3. Conclusions

This contribution provides the further consideration on measurement mode in SA. 
Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1
	 
	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
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies per-FR gap for LTE, FR1 measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE, FR1 measurement; 
- UE applies FR2 measurement assuming effective MGRP=20ms; 
	Invalid configuration



	Serving cell configure per-FR gap for FR2 only
	Invalid configuration
	Invalid configuration
	Invalid configuration

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration
	Invalid configuration
	Invalid configuration


· Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2 
	 
	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
	Invalid
	Invalid
	Invalid

	Serving cell configure per-FR gap for FR2 only
	Invalid
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies LTE&FR1 measurement assuming effective MGRP=40ms; 
- UE applies FR2 gap for FR2 measurement; 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR2 gap for FR2 measurement 

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid
	Invalid
	Invalid


· Scenario 3: Serving cells are FR1+ FR2 CA

	 
	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
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE, FR1 measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE, FR1 measurement;

- UE doesn’t perform measurements on FR2.
	Invalid configuration



	Serving cell configure per-FR gap for FR2 only
	Invalid configuration
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE doesn’t perform measurements on LTE and FR1. 
- UE applies FR2 gap for FR2 measurement;
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR2 gap for FR2 measurement 

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies FR1 gap for LTE/FR1 measurement
- UE doesn’t perform measurements on FR2. 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE applies per-FR1 gap  for LTE, FR1 measurement;

- UE applies per-FR2 gap  for FR2 measurement;
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap 

From measurement requirement perspective,

- UE doesn’t perform measurements on FR1/LTE. 
- UE applies FR2 gap for FR2 measurement
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