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Discussion and Decision
1      Introduction
It has been agreed that Rel-15 NR-NR DC to be completed in the late drop in RAN#80. Even though we have not discussed if both MgNB and SgNB will have RRC, but it is reasonable to assume there will be individual RRC similar to EN-DC to simplify standardization effort. This paper discusses the measurement configuration options for NR-NR DC. 
2      Discussion

In EN-DC, two types of measurement gap are supported: per UE gap and per FR gap. For per UE gap, MeNB configures the measurement gap to the UE and the UE performs the measurement on both FR1 and FR2 using per UE gap. For per FR gap, both MeNB and SgNB configure measurement gap to the UE. MeNB configures FR1 gap where the UE performs the measurement covering LTE/FR1 frequency. SgNB configures FR2 gap to the UE covering the measurement on FR2 frequency. MeNB and SgNB perform measurement information exchange for necessary configuration to the UE.

In NR-NR DC, one can follow EN-DC principle where MgNB configures per UE gap and both MgNB and SgNB configure per FR gap. Below is some scenario in NR-NR DC which may be different from EN-DC:
· Scenario 1: MgNB deploys only in FR1 and SgNB deploys only in FR2

· Scenario 2: Both MgNB and SgNB deploys only in FR1

· Scenario 3: Both MgNB and SgNB deploys only in FR2

· Scenario 4: MgNB deploys in FR1 and FR2 while SgNB deploys in FR2

· Scenario 5: MgNB deploys in FR2 while SgNB deploys in FR1

If we follow EN-DC principle, MgNB configures either per UE gap or FR1 gap while SgNB configures FR2 gap if per FR gap is configured. Scenario 1 is same as EN-DC. Therefore, EN-DC measurement configuration can be reused.

In scenario 2, both MgNB and SgNB are deployed in FR1, if the UE doesn’t support per FR gap, per UE gap can be configured by MgNB. Otherwise, per FR gap is configured to the UE. Since there is no serving cell on FR2, according to RAN4, UE can measure FR2 without gap. In this case, MgNB can configure FR1 gap after communicating with SgNB on configured frequency to be measured. Therefore, EN-DC measurement configuration can be reused as well.
In scenario 3, both MgNB and SgNB are deployed in FR2. Similar to scenario 2, if the UE doesn’t support per FR gap, per UE gap can be configured by MgNB. Otherwise per FR gap is configured to the UE. Since there is no serving cell on FR1, UE can measure FR1 without gap in principle following the same logic of FR2. In this case, only FR2 gap is needed to be configured to the UE. We have the following options:

· Option 1: MgNB configures the FR2 gap

· Option 2: SgNB configures the FR2 gap (supported in EN-DC measurement configuration)
In Scenario 4, MgNB deploys in both FR1 and FR2 while SgNB deploys in FR2. In this case, per UE gap can be configured to the UE by MgNB if the UE doesn’t support per FR gap. Otherwise, we have the following options:

· Option 1: MgNB configures both FR1 and FR2 gap

· Option 2: MgNB configures FR1 and SgNB configures FR2 gap.

In Scenario 5, MgNB deploys in FR2 while SgNB deploys in FR1. In this case, per UE gap can be configured to the UE by MgNB if the UE doesn’t support per FR gap. Otherwise, we have the following options:

· Option 1: MgNB configures both FR1 and FR2 gap

· Option 2: MgNB configures FR2 gap and SgNB configures FR1 gap

Based on the scenarios above, it seems beneficial to allow MgNB and SgNB to configure FR1 gap and/or FR2 gap in addition to per UE gap for NR-NR DC.

Proposal 1: MgNB may configure either per UE gap or (FR1 gap and/or FR2 gap) in NR-NR DC.
Proposal 2: SgNB may configure FR1 and/or FR2 gap in NR-NR DC.
In NR-NR DC, both MgNB and SgNB will configure measurement to the UE independently similar to EN-DC. However, they will be able to understand each other RRC message unlike EN-DC.  
In the specification, it says “to ensure that, for all SSB based reporting configurations have at most one measurement object with the same ssbFrequency and ssbSubcarrierSpacing;” This principle should be applied to NR-NR DC when measurement object is independently configured to the UE. 

Proposal 3: In NR-NR DC, for SSB based RRM measurement, network configures at most one measurement object with the same ssbFRequency and ssbSubcarrierSpacing across MgNB and SgNB.
It is allowed to configure at most 2 SMTC configuration in each MO for intra-frequency and 1 SMTC configuration for inter-frequency. In order not to exceed the maximum allowed number of SMTCs for one frequency (i.e. 2 for intra-frequency and 1 for inter-frequency) addressed in the ASN.1 review in RIL H349, for the same ssbFrequency and ssbSubcarrierSpacing, the SMTC configuration should be the same.  

Proposal 4: In NR-NR DC, the same ssbFrequency and ssbSubcarrierSpacing, the SMTC configuration should be the same.  
3      Conclusion

Proposal 1: MgNB may configure either per UE gap or (per FR1 and/or per FR2) gap in NR-NR DC.

Proposal 2: SgNB may configure FR2 gap in NR-NR DC.

Proposal 3: In NR-NR DC, for SSB based RRM measurement, network configures at most one measurement object with the same ssbFRequency and ssbSubcarrierSpacing across MgNB and SgNB.
Proposal 4: In NR-NR DC, the same ssbFrequency and ssbSubcarrierSpacing, the SMTC configuration should be the same.  
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