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1 Introduction
RRM aspects were discussed heavily during EN-DC standardization, and a number of high level agreements were made. As they are already stable at least from stage-2 perspective, we can discuss if it can be reused for other architecture options like NE-DC. Some of them were common to all MR-DC cases, hence they can be already assumed for NE-DC. But it is not clear if some other agreements are applicable to NE-DC or not. The followings are previous RAN2 agreements on measurement configuration coordination and measurement gap coordination for EN-DC.
- At RAN2#99
Working assumption (confirmed later): UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)

1
RAN2 assume that for measurement objects on the same frequency configured by both MN and SN, at least the following parameters) can be configured differently without affecting whether the 2 measurement objects will count as 1 or 2 measurement layers.

-
offsetFreq

-
Cells to apply alternative TTT (if agreed for NR)

-
T312 (if agreed for NR)

-
cellIndividualOffset (if agreed for NR)

-
Black list

FFS
White cells

Other parameters are FFS.

2
For MR-DC, RAN2 will specify separate signalling requirements for the maximum numbers of MeasObjectID, ReportConfigID and MeasID in MN and SN.

3
In MR-DC, both MN and SN can configure independent s-Measures towards UE, with s-Measure configured by MN referring to PCell, and the s-Measure configured by SN referring to PSCell.

1
Measurement results relating to the target SN can be provided by MN to target SN at MN initiated SN change procedure.

2
Measurement results of target SN can be forwarded from source SN to target SN via MN at SN initiated SN change procedure.

3
Measurement results according to measurement configuration from MN are encoded according to NR RRC when they are provided by MN to SN in SN Addition Request message (EN-DC).

4
During SN initiates SN change procedure, measurement results according to measurement configuration from SN are encoded according to NR RRC when they are provided by MN to SN in SN Addition Request message.

- At RAN2#99bis
1
There will be a signalling to coordinate the number of frequency layer to be used in MN and SN.

2
The MN indicates the number of frequency layers that can be used in the SN

3 
Re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15).

- At RAN2#100
1
For case of a single gap pattern that applies to both LTE and NR radios of the UE ('per UE gaps'): LTE RRC provides a single measurement gap configuration.

2
For the independent gap case where UE is able to apply a different gap pattern for LTE/FR1 and FR2:


a/
NR RRC configures a measurement gap configuration for FR2. 


b/ 
LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies

1
In the case of per UE measurement gap configuration, MN decides the configuration and informs the SN about the configuration.

2
For Dec 17, adopt a solution where:


a/ For case of a single gap case the network always configures per UE gaps if the UE is configured to measure any inter-freq or inter-RAT carrier or intra-freq cases where gaps are required.


b/ For the independent gap case the network always configures for the LTE/FR1 gaps if the UE is configured to measure any carrier within the FR1 range, and network always configures for the FR2 gaps if the UE is configured to measure any carrier within the FR2 range.

3
For the independent gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration on FR1 to the SN


b/ 
the MN should inform the SN that it wants to measure in FR2 frequency(ies). Some assistance information to the SN to configure the gaps is provided 


c/ 
the SN should inform the MN that it wants to measure in NR carriers in FR1 range, if the SN has not already received a measurement gap pattern.  Some assistance information to the MN to configure the gaps is provided

FFS What assistance information is required

4
For the per UE gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration to the SN


b/ 
 the SN should inform the MN that it wants to measure any inter-freq carrier or intra-freq cases where gaps are required.  Some assistance information to the MN to configure the gaps is provided

5
Capability is added to indicate support for independent gap configuration for FR1 and FR2

- At RAN2#101
1) 
For per-UE gap and independent FR1 gap case, SN indicates to MN the list of SN configured frequencies measured by UE. 

2) 
For independent FR2 gap case, MN indicates to SN the list of MN configured frequencies measured by UE.

3) 
Information can be exchanged whenever there is any change in the set of frequencies to be measures.

FFS: Whether any information in addition to the frequencies to be measured is needed for the purpose of handling CSI-RS measurements.

1
The network configuration from the MN to the UE indicates if the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to LTE/FR1 serving cell(s) (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).
This contribution discusses if previous agreements can be applicable to NE-DC with or without update.
2 Discussion
The motivation behind current EN-DC coordination mechanisms (including the ones for measurement and gap configurations) was to allow independent evolution of LTE and NR networks. The same principle is required for architecture option 4 (i.e. NE-DC) where MCG and SCG are different RATs. High level principles agreed for EN-DC measurement configuration coordination can be applicable also for NE-DC.
Proposal 1.
The following RAN2 agreements on EN-DC RRM measurement configuration coordination can be applicable to NE-DC

- There will be a signalling to coordinate the number of frequency layer to be used in MN and SN.

- The MN indicates the number of frequency layers that can be used in the SN

- Re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15).
- UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)
On the other hands, the situation for measurement gap coordination is a bit different from EN-DC. MN in NE-DC is NR gNB that can utilize and control both FR1 and FR2, and LTE SN only supports operation on FR1. Therefore, it is straightforward for MN to control measurement gaps on both FR1 and FR2. The previous RAN2 agreements on measurement gap coordination requires slight modifications.
Proposal 2.
The RAN2 agreements on EN-DC measurement gap coordination can be applicable to NE-DC with modifications

- SN indicates to MN the list of SN configured FR1/FR2 frequencies measured by UE.

- Information can be exchanged whenever there is any change in the set of frequencies to be measures.
- The network configuration from the MN to the UE indicates if the measurement gap from MN 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 and no per FR gap for FR2 serving cells) or applies to FR2 serving cell(s) (i.e. per FR gap to FR2 and no per FR gap for FR1 serving cells).
3 Summary
The followings are proposed as RRM measurement configuration and gap coordination for NE-DC:
Proposal 1.
The following RAN2 agreements on EN-DC RRM measurement configuration coordination can be applicable to NE-DC

- There will be a signalling to coordinate the number of frequency layer to be used in MN and SN.

- The MN indicates the number of frequency layers that can be used in the SN

- Re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15).
- UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)
Proposal 2.
The RAN2 agreements on EN-DC measurement gap coordination can be applicable to NE-DC with modifications

- SN indicates to MN the list of SN configured FR1/FR2 frequencies measured by UE.

- Information can be exchanged whenever there is any change in the set of frequencies to be measures.
- The network configuration from the MN to the UE indicates if the measurement gap from MN 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 and no per FR gap for FR2 serving cells) or applies to FR2 serving cell(s) (i.e. per FR gap to FR2 and no per FR gap for FR1 serving cells).
