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1
Introduction
This paper discusses issues regarding deactivation of measurement gaps at a gNB-DU over F1 interface. Additionally, changes to are described in [1].
2
Discussion

Existing F1AP specification
According to existing F1AP specification, the gNB-CU provides an indication to gNB-DU regarding measurement gaps via the MeasConfig IE within the CU to DU RRC Information IE.
<excerpt from TS 38.473>
9.3.1.25
CU to DU RRC Information

This IE contains the RRC Information that are sent from gNB-CU to gNB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	...

	MeasConfig 
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 [8] (without MeasGapConfig). 

For EN-DC/NGEN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.

For NG-RAN,NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).
	-
	

	...


<end of excerpt from TS 38.473>

With the above, the gNB-CU conveys the frequencies that need a measurement gap by reusing the MeasConfig IE defined in TS 38.331. There is no detail regarding on the use of its optional fields other than MeasGapConfig IE shall not be included. However, in essence it is only the MeasObjectToAddModList IE which is able to convey these frequencies to the gNB-DU, even if not explicitly described in F1AP.
<excerpt from TS 38.331>
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<end of excerpt from TS 38.331>

Observation 1: Over F1, the MeasObjectToAddModList IE within MeasConfig IE conveys the frequencies from gNB-CU to the gNB-DU that need measurement gaps to be activated.
However, F1AP specification does not provide a description regarding how the gNB-CU, for a gNB-DU which has already configured measurement gaps, indicates that certain frequencies do not require measurement gaps to be configured anymore at the gNB-DU and should be deactivated. The following alternatives exist for handling this matter:
Alternative A – Deactivation via MeasObjectToAddModList IE
· gNB-CU indicates to gNB-DU that measurements gaps are to be activated or deactivated via including MeasGap IE in CU to DU RRC Information IE 
· Frequencies included in MeasObjectToAddModList IE are to be activated

· Frequencies previously configured at gNB-DU, if not included in MeasObjectToAddModList IE, are to be deactivated

· If gNB-CU includes MeasGap IE, but it does not contain MeasObjectToAddModList IE, it is understood by the gNB-DU as a request to deactivate all the existing configured measurement gaps

· If the gNB-DU receives CU to DU RRC Information IE without the MeasGap IE, it does not apply any change to the existing configured measurement gaps

Alternative B – Deactivation via MeasObjectToRemoveList IE

· gNB-CU indicates to gNB-DU that measurements gaps are to be activated via including MeasGap IE in CU to DU RRC Information IE 
· Frequencies included in MeasObjectToAddModList IE within MeasGap IE are to be activated

· Frequencies included in MeasObjectToRemoveList IE within MeasGap IE are to be deactivated

· If the gNB-DU receives CU to DU RRC Information IE without the MeasGap IE, it does not apply any change to the existing configured measurement gaps
Neither approach is described in the existing F1AP specifications. However, we see disadvantages from Alternative B. Firstly, the gNB-DU does not actually carry out measurements, instead, it extracts the frequencies requiring activation of measurement gaps from the MeasObjectToAddModList IE. Thus, even though the MeasGap IE defined in TS 38.331 specification is reused over F1AP, the receiver behaviour is not the equivalent as when the same IE is provided to a UE. Hence, for Alternative B to work, the gNB-DU in addition to configuring the measurement gaps, it must also store the MeasObjectIDs and the associated mapping to a given frequency, as otherwise it would not be able to identify these frequencies when the gNB-CU wants to remove them. This is an unnecessary memory burden at the gNB-DU that serves no justifiable purpose compared to Alternative A. Therefore, Alternative A is preferable.
Observation 2: Over F1, deactivation of measurement gaps at a gNB-DU via use of MeasObectToRemoveList IE imposes the gNB-DU to store and match measurement objects with given frequencies, even though the gNB-DU itself does not carry out measurements.
Proposal 1: Clarify in F1AP that a gNB-CU’s request for activation and deactivation of measurement gaps at a gNB-DU in a given frequency is indicated via use of MeasObjectToAddModList IE.

4
Conclusions
Observation 1: Over F1, the MeasObjectToAddModList IE within MeasConfig IE conveys the frequencies from gNB-CU to the gNB-DU that need measurement gaps to be activated.

Observation 2: Over F1, deactivation of measurement gaps at a gNB-DU via use of MeasObectToRemoveList IE imposes the gNB-DU to store and match measurement objects with given frequencies, even though the gNB-DU itself does not carry out measurements.
Proposal 1: Clarify in F1AP that a gNB-CU’s request for activation and deactivation of measurement gaps at a gNB-DU in a given frequency is indicated via use of MeasObjectToAddModList IE.
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