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1. Introduction
In RAN4#86bis, discussions were concluded on so-called measurement mode for NSA operation, with the following agreements captured in the measurement gap adhoc minutes [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.




Measurement mode for SA was also discussed with the outcomes being an internal way forward in RAN4[2] and an LS to RAN2 [3]. Dealing with the LS first, this simply confirms assumptions from a signaling point of view, such that the NE serving cell can configure independent per FR gap configurations and configure measurements to operate unambiguously in per UE or per FR mode for UEs that support both:
	1. Overall Description:

In order to determine the UE measurement mode with measurement gap for SA mode, RAN4 would assume that,

In NR standalone mode, 

(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).

RAN4 will continue work with the above assumptions and suggest RAN2 to design the corresponding signalings according to the above assumptions, unless RAN2 has any issue from the signaling perspective.

2. Actions:

To RAN WG2:

RAN4 respectfully asks RAN2 to take into account the above RAN4 assumptions and feedback if any issue was found from signaling perspective.




2. Discussion

From RAN4 perspective, the way forward provides a table which interested companies are invited to complete
	 
	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
	FFS
	FFS
	FFS

	Serving cell configure per-FR gap for FR2 only
	FFS
	FFS
	FFS

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


This is to be evaluated for 3 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

Our view is that it would be natural that measurement follows a similar approach in SA as NSA, i.e. when the network configures per FR gaps, per FR measurement scaling is expected. The only issue is to determine implicit MGRP for the cases where no serving cell is configured on a certain FR, and hence 
2.1. 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
	Straightforward scenario, since the UE is working on FR1/LTE only. So FR1 gaps can be used for measurement, and the RRM requirements will depend on the FR1 gap pattern. There is no difference between per FR gap and per UE gap in this case.
	FR1 gaps used for measurement of LTE/FR1 measurement objects. The RRM requirements will depend on the FR1 gap pattern.
FR2 measured without gaps using implicit MGRP=20ms
	FR1 gaps may be provided but are not needed as there is no FR1 measurement object.
FR2 measured without gaps using implicit MGRP=20ms

	Serving cell configure per-FR gap for FR2 only
	Not valid, since there is no FR2 serving cell in scenario 1
	Not valid, since there is no FR2 serving cell in scenario 1
	Not valid, since there is no FR2 serving cell in scenario 1

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Not valid, since there is no FR2 serving cell in scenario 1
	Not valid, since there is no FR2 serving cell in scenario 1
	Not valid, since there is no FR2 serving cell in scenario 1


2.2. 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
	Not valid, since there is no FR1 serving cell in scenario 2
	Not valid, since there is no FR1 serving cell in scenario 2

	Not valid, since there is no FR1 serving cell in scenario 2


	Serving cell configure per-FR gap for FR2 only
	FR2 gaps may be provided but are not needed as there is no FR2 measurement object.

FR1 measured without gaps using implicit MGRP=20ms or LTE/LTE+FR1 measured without gaps using implicit MGRP=40ms
	FR2 gaps used for measurement of FR2 measurement objects. The RRM requirements will depend on the FR2 gap pattern.

FR1 measured without gaps using implicit MGRP=20ms or LTE/LTE+FR1 measured without gaps using implicit MGRP=40ms
	Straightforward scenario, since the UE is working on FR2 only. So FR2 gaps can be used for measurement, and the RRM requirements will depend on the FR2 gap pattern. There is no difference between per FR gap and per UE gap in this case.

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Not valid, since there is no FR2 serving cell in scenario 1
	Not valid, since there is no FR2 serving cell in scenario 1
	Not valid, since there is no FR2 serving cell in scenario 1


2.3. 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
	Straightforward scenario. FR1 gaps are used to measure FR1/LTE and the RRM requirements will depend on the FR1 gap pattern
	UE unable to measure FR2

FR1 gaps are used to measure FR1/LTE and the RRM requirements will depend on the FR1 gap pattern.

	UE unable to measure FR2



	Serving cell configure per-FR gap for FR2 only
	UE unable to measure FR1


	UE unable to measure FR1.

FR2 gaps are used to measure FR2 and the RRM requirements will depend on the FR2 gap pattern.

	Straightforward scenario. FR2 gaps are used to measure FR2 and the RRM requirements will depend on the FR2 gap pattern.


	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	FR2 gaps may be provided but are not needed as there is no FR2 measurement object.

FR1 gaps are used to measure FR1/LTE and the RRM requirements will depend on the FR1 gap pattern.

	Straightforward scenario.

FR1 gaps are used to measure FR1/LTE and the RRM requirements will depend on the FR1 gap pattern

FR2 gaps are used to measure FR2 and the RRM requirements will depend on the FR2 gap pattern
	FR1 gaps may be provided but are not needed as there is no FR1/LTE measurement object.

FR2 gaps are used to measure FR2 and the RRM requirements will depend on the FR2 gap pattern.



Since the tables contain 27 different scenarios, we also provide the approach as proposals

Proposal 1: When per FR gaps are provided for a serving cells where they are not needed, this does not prevent the UE from making measurements
Proposal 2: Where per FR gaps are not provided for a serving cell where they are needed, the UE is not expected to measure the corresponding measurement object(s)
Proposal 3: In scenarios where there is no serving cell, and per FR measurements are made, the implicit MGRP used to determine requirements is

· 20ms for FR2 NR measurements

· 20ms for FR1 NR measurements

· 40ms for LTE measurements

· 40ms for FR1+LTE measurements
Proposal 4: From measurement requirement perspective, when per UE gaps are provided UE applies per-UE gap for measurement (already agreed) and when per FR gaps are provided UE applies per-FR gap for measurement
Considering how to capture the proposals in the specifications, P1 is difficult to capture in RAN4 (or other) specifications since it is more of an observation. P2 is already captured in 38.133 as “the [network] must provide either  per-FR measurement gap patterns for frequency range where UE requires per-FR measurement gap for concurrent monitoring of all frequency layers of each frequency range independently, or a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers of all frequency ranges.”. P3 needs to be captured for both SA and NSA operation. P4 is effectively part of the definition of the per UE or per FR scaling factor and should be captured in 38.133 when the conclusion on scaling factors for multiple measurement objects is concluded.
3. Conclusion

Proposal 1: When per FR gaps are provided for a serving cells where they are not needed, this does not prevent the UE from making measurements

Proposal 2: Where per FR gaps are not provided for a serving cell where they are needed, the UE is not expected to measure the corresponding measurement object(s)

Proposal 3: In scenarios where there is no serving cell, and per FR measurements are made, the implicit MGRP used to determine requirements is

· 20ms for FR2 NR measurements

· 20ms for FR1 NR measurements

· 40ms for LTE measurements

· 40ms for FR1+LTE measurements
Proposal 4: From measurement requirement perspective, when per UE gaps are provided UE applies per-UE gap for measurement (already agreed) and when per FR gaps are provided UE applies per-FR gap for measurement
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