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1	Introduction
To support RRM measurement in NR late drop, RAN2#103 sets email discussion #52 for MR-DC measurement and gap configuration framework. 
[103#52][NR late drop] MR-DC measurement and gap configuration framework [CATT]:
•	Discuss possible changes for MR-DC@5GC w.r.t. the solution for EN-DC 
•	Note: this might apply to all MR-DC@5GC options: NGEN-DC, NE-DC and NR-DC
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-09-20

[bookmark: _Hlk525660407]This paper is to analyse if previous agreements of EN-DC can be reused in NR-DC on measurement gap configuration, measurement gap assistance info, Measurement Timing Configuration and measurement object coordination. 
2	Measurement gap Configuration
For EN-DC, RAN4 agreed two measurement gap type supported in Rel-15, per UE gap and per FR gap. Both shall be supported in NR-NR DC in Rel-15 at least.
Observation1: For NR-DC, two measurement gap types supported including per UE gap and per FR gap.
For NR-DC, both master node and secondary node are gNBs. In last RAN2 meeting, it agreed MR-DC architecture principle is applied to NR-NR DC, which means both MgNB and SgNB have RRC that can configure measurement to UE.   
In email discussion #52, it indicates for measurement gap and gap sharing configuration in NR-DC, two possible options are listed for discussion.
Option 1: Measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.
Option 2: Per-UE gap/gap sharing configuration is configured by MN, per FR1 gap/gap sharing configuration or per FR2 gap/gap sharing configuration can be configured by MN or SN
Option1 is less flexibility to configure per FR gap to UE as both MgNB and SgNB may have cells deployed on FR2 frequency and/or FR1 frequency. Fixing one network entity to configure one type of gap configuration will lead low efficiency in measurement gap configuration. So option2 is better.
But need to indicate that it may have per FR gap configuration collision issue in Option2 as both MN and SN may want to configure same type of per FR pattern to UE simultaneously. To solve it, MN and SN coordination or UE assistance need to be considered in option2.
· MN and SN coordination: if needs, before configuration to UE, MgNB or SeNB checks with another network side on if configured FR1 gap configuration is valid. When collision occurred, MgNB selects one to configure to UE.  
· UE assistance: if needs, MgNB or SeNB configures FR1 gap configuration to UE directly. When collision occurred, UE selects one and informs to network.   
Proposal1: for NR-DC, per-UE gap/gap sharing configuration is configured by MN, per FR1 gap/gap sharing configuration or per FR2 gap/gap sharing configuration can be configured by MN or SN.
Proposa2: RAN2 needs to discuss how to solve configuration collision issue in case of both MgNB and SgNB configure simultaneously.
For EN-DC, before EN-DC configuration, RAN2 agreed no static NeedForGap capability introduced in LTE side for NR frequency measurement in Rel-15. After EN-DC configuration, independentGapConfig capability is used by network to decide whether per FR gap can be configured for measurement to NR frequency of FR1 or FR2.  
For NR-DC, whatever before or after DC configuration, to get UE capability on measured band that needs gap or not, same mechanism as SA should be used, e.g., UE supporting static needForGap capability, or UE supporting enquired needForgap capability. No special case that needs different solution as SA. 
Observation2: For getting UE capability on measured band that needs gap or not, NR-DC can use same UE capability indication mechanism as SA mode.  
For NR-DC, Measurement Gap Timing Advance (MGTA), as both MgNB and SgNB can have FR1 and FR2 cells deployed, 0.25ms for FR2 gap and 0.5ms for FR1 gap shall be supported to configure to UE. Current SA ASN.1 already ensured these values in MGTA and supported separate sequences for FR2 gap, FR1 or per UE gap configuration to UE, it means no extra ASN.1 work needed for supporting MGTA and gap type in NR-DC.
Observation3: For NR-DC, current ASN.1 for SA has been ready to support MGTA and gap type indication in NR-DC. 
3	Measurement gap assistance info exchanging
For NR-DC, measurement gap assistance info exchanged between MgNB and SgNB is still needed when MR-DC principle is applied. MN still needs to inform per UE/per FR gap configuration to SN. And as discussed in Proposal1 and 2, MN may need to inform per FR gap configuration to SN and SN also may need to inform per FR gap configuration to MN, up to who is the first node to configure per FR gap configuration to UE.
Proposal3: In NR-DC, the network entity who controls per FR gap configuration needs to transfer configured FR gap configuration to another node. 
4	Measurement Timing Configuration
For NR-DC, both MgNB and SgNB may have cells deployed on different FR2 frequency and on different FR1 frequency. To configure per UE gap pattern, MgNB needs to know the SMTC info of SN’s NR frequency. To configure per FR gap pattern, both network entities may need know the SMTC info of another network entity’s NR frequency. So  the MeasurementTimingConfiguration message should be bi-directional. As SA ASN.1 already supported it, there is no extra ASN.1work for NR-NR DC.
Observation4: for NR- DC, be-directional MeasurementTimingConfiguration message has been supported in current ASN.1.  
5	Conclusion
In this paper, we analysed NR-DC measurement configuration and gap needs. Some observations and proposals are provided for discussion.
Observation1: For NR-DC, two measurement gap types supported including per UE gap and per FR gap.
Observation2: For getting UE capability on measured band that needs gap or not, NR-DC can use same UE capability indication mechanism as SA mode.  
Observation3: For NR-DC, current ASN.1 for SA has been ready to support MGTA and gap type indication in NR-DC.  
Observation4: for NR- DC, be-directional MeasurementTimingConfiguration message has been supported in current ASN.1.  

Proposal1: for NR-DC, per-UE gap/gap sharing configuration is configured by MN, per FR1 gap/gap sharing configuration or per FR2 gap/gap sharing configuration can be configured by MN or SN.
Proposa2: RAN2 needs to discuss how to solve configuration collision issue in case of both MgNB and SgNB configure simultaneously.
Proposal3: In NR-DC, the network entity who controls per FR gap configuration needs to transfer configured FR gap configuration to another node. 
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