3GPP TSG-RAN3 #109-e	R3-204779
17th August – 28th August 2020
Online

Agenda Item:	09.3.4
Source:	Ericsson
Title:	Measurement gap deactivation over F1AP.
Document for:	Discussion, Decision
Introduction
[bookmark: _Hlk40085719]In the previous meeting the issue of Measurement Gap deactivation had been discussed. In the following we will further elaborate on this issue and bring forward our proposals
[bookmark: _Ref178064866]Discussion
In the previous meeting, the issue of Measurement Gap deactivation was highlighted. After the discussion we read in the summary of offline discussions in [3] the following:
Following agreements were proposed on the first round of offline discussion:
It is proposed to acknowledge the issue, which is described as follows:
The MeasConfig IE included in the CU to DU RRC Information IE is used by gNB-CU to configure measurement gaps at the gNB-DU.
MeasConfig IE consists of two types of information, the MeasObjectToAddModList IE and measObjectToRemoveList IE. Usage of the first IE for adding, modifying and removing measurement gaps allows a state-less measurement gap handling at gNB-DU, usage of the latter IE for removal of measurement gaps implies a state-full measurement gap handling at gNB-DU. 
A clarification is needed in TS38.473 about which IE to use for Measurement Gaps de-activation.

It is proposed to agree the following CRs:
R3-204066
R3-204067
Based on the outcome of the discussion, we highlight the problem we have identified and we provide our proposals to solve it.

The use case we would like to analyse is the following. The gNB-DU has some specific measurement gaps configured. At some point though gNB-CU realizes some of those measurement gaps are no longer needed and wants them to be deactivated. The question we are trying to answer is how the gNB-CU informs the gNB-DU about its decision.
We start by looking in TS 38.473 at the relevant information element namely CU to DU RRC Information IE where we find the following:
[bookmark: _Toc20955929][bookmark: _Toc29893047][bookmark: _Toc36556984]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

	CG-ConfigInfo
	O
	
	OCTET STRING
	CG-ConfigInfo, as defined in TS 38.331 [8].
	-
	

	[bookmark: _Hlk507487182]UE-CapabilityRAT-ContainerList
	O
	
	OCTET STRING
	This IE is used in the NG-RAN and it consists of the UE-CapabilityRAT-ContainerList, as defined in TS 38.331 [8].
	-
	

	MeasConfig 
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 [8] (without MeasGapConfig). 
[bookmark: _Hlk40080661]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).
	-
	

	Handover Preparation Information
	O
	
	OCTET STRING
	HandoverPreparationInformation, as defined in TS 38.331 [8].
	YES
	ignore

	CellGroupConfig
	O
	
	OCTET STRING
	CellGroupConfig, as defined in TS 38.331 [8].
	YES
	ignore

	Measurement Timing Configuration
	O
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message defined in TS 38.331 [8].
In EN-DC/NGEN-DC, it is included when the gaps for FR2 are requested to be configured by the MeNB. For MN in NR-NR DC,it is included when the gaps for FR2 and/or FR1 are requested by the SgNB
	YES
	ignore

	UEAssistanceInformation
	O
	
	OCTET STRING
	UEAssistanceInformation, as defined in TS 38.331 [8]. 
	YES
	ignore

	CG-Config
	O
	
	OCTET STRING
	CG-Config, as defined in TS 38.331 [8].
	YES
	ignore



The IE of interest is MeasConfig. Searching further in TS 38.331 we see the following


[bookmark: _Toc20426000][bookmark: _Toc29321396][bookmark: _Toc36757154][bookmark: _Toc36836695][bookmark: _Toc36843672][bookmark: _Toc37067961]–	MeasConfig
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.
MeasConfig information element
-- ASN1START
-- TAG-MEASCONFIG-START

MeasConfig ::=                      SEQUENCE {
    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N
    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N
    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N
    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N
    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N
    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N
    s-MeasureConfig                     CHOICE {
        ssb-RSRP                            RSRP-Range,
        csi-RSRP                            RSRP-Range
    }                                                                                                       OPTIONAL,   -- Need M
    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M
    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M
    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M
    ...
}

MeasObjectToRemoveList ::=              SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId

MeasIdToRemoveList ::=                  SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasId

ReportConfigToRemoveList ::=            SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- TAG-MEASCONFIG-STOP
-- ASN1STOP

	MeasConfig field descriptions

	measGapConfig
Used to setup and release measurement gaps in NR.

	measIdToAddModList
List of measurement identities to add and/or modify.

	measIdToRemoveList
List of measurement identities to remove.

	measObjectToAddModList
List of measurement objects to add and/or modify.

	measObjectToRemoveList
List of measurement objects to remove.

	reportConfigToAddModList
List of measurement reporting configurations to add and/or modify.

	reportConfigToRemoveList
List of measurement reporting configurations to remove.

	s-MeasureConfig
Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssb-RSRP corresponds to cell RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS. 

	[bookmark: _Hlk524337726]measGapSharingConfig
Specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing.






What we can conclude is that MeasConfig IE consists of two types of information, the MeasObjectToAddModList IE, which specifies the list of frequencies for which the gNB-CU requests the gNB-DU to generate gaps and measObjectToRemoveList IE, which specifies a list of Measurement Object IDs for which measurement gaps shall be deactivated. 

So, to summarize when gNB-CU wants specific gaps to be configured, it informs gNB-DU via MeasConfig IE and more specifically via MeasObjectToAddModList IE. 

[bookmark: _Hlk40085630]If gNB-CU wants to deactivate a number of measurement gaps, TS 38.473 is not providing clear guidelines on how to carry out such action. We believe that the best way is that the gNB-CU, via MeasConfig IE, informs the gNB-DU about all the frequencies that need to be configured with a measurement gap. So, we propose the following steps:


1. gNB-CU indicates to gNB-DU that measurements gaps are to be activated or deactivated via including MeasConfig IE in CU to DU RRC Information IE 	

2. Measurement gaps for frequencies included in MeasObjectToAddModList IE are to be activated

3. Measurement gaps for frequencies included in measObjectToRemoveList IE are to be deactivated

4. At every step all the measurement gaps are removed and then added again 

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

The reason for all the measurement gaps to be removed and then added again is for the solution to be backwards compatible. The following example clarifies our proposal.

1. First config: measObjectToAddModifyList={A,B,C}
2. Second reconfig, adding measObject D: measObjectToRemoveList={A,B,C}, measObjectToAddModifyList={A,B,C,D}
3. Third Reconfig, removing all: measObjectToRemoveList={A,B,C,D}, measObjectToAddModifyList={} 

We understand that this results in a change of RRC behavior in the internode message compared to the use of the MeasGap IE in RRC towards the UE. However, in the case of RRC towards the UE, delta configurations are used, and the main objective is that of minimizing over the air signaling. For this reason, the UE needs to store the full measurement configuration context, namely for each measurement gap it needs to store e.g. the frequency and MeasurementObject ID for the measurement gap. In this way we save resources during RRC signaling because e.g. for removal of a measurement gap, the UE can be purely signaled to remove a Measurement Object ID. However, in the gNB-CU to gNB-DU case the main priority is not saving some bits over the F1 interface, but to allow for an efficient and cost-effective design. If the gNB-DU had to follow the same procedure as the UE, the gNB-DU shall also store the MeasObjectIDs for each measurement gap and the associated mapping to a given frequency in order to be able to identify the gaps that the gNB-CU wants to remove.  
The advantage with the solution proposed above is that the gNB-DU does not need to store a mapping between measurement gap, Measurement Object ID and any other parameter associated to the gap, e.g. frequency. Therefore, the solution proposed above allows the gNB-DU to be stateless with respect to measurement gap configuration. With the proposed solution gNB-DU relies on the gNB-CU to provide the information about the measurement gaps that are needed or not.

In conclusion we believe the proposed solution is the most advantageous way forward.

In light of the above the following is proposed:
Proposal 1: the gNB-CU via MeasConfig IE informs the gNB-DU about all the measurement gaps that need to be configured and all the gaps that need to be removed.

Conclusion
In this contribution the issue of Measurement Gap deactivation over F1 AP has been discussed and the following proposal was made:
Proposal 1: the gNB-CU via MeasConfig IE informs the gNB-DU about all the measurement gaps that need to be configured and all the gaps that need to be removed.

[bookmark: _GoBack]CRs reflecting the proposal above are available in R3-204955 and in R3-204957.
[bookmark: _In-sequence_SDU_delivery]
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