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1	Introduction
To support RRM measurement in EN-DC, lots of agreements were reached on measurement gap configuration, measurement gap assistance info, Measurement Timing Configuration and measurement object coordination. This paper is to analyse if previous agreements of EN-DC can be reused in NE-DC.
2	Measurement gap Configuration
For EN-DC, RAN4 agreed two measurement gap type supported in Rel-15, per UE gap and per FR gap. Per UE gap/FR1 gap pattern is configured by MeNB to UE and to SgNB. When received from MeNB, per UE gap pattern shall be used in all serving cells of SgNB or FR1 gap shall be used in all FR1 serving cells of SgNB. FR2 gap pattern is configured by SgNB to UE directly according to MeNB request or SgNB’s own measurement need, SgNB doesn’t share FR2 gap pattern to MeNB after configuration, as not needed in MeNB. It has case that FR2 gap pattern has been configured to UE by SgNB and per UE gap is configured by MeNB, UE and SgNB shall use per UE gap pattern instead of per FR gap pattern. 
For NE-DC, master node becomes the gNB and secondary node becomes the eNB. MgNB may have cells deployed on FR2 frequency and on FR1 frequency that all those NR frequencies’ SMTC info have been known in MgNB. It results to all measurement gap shall be configured by MgNB including per UE gap and per FR gap (FR1 gap and FR2 gap). It can be assumed that SeNB only deploys FR1 cells and can request FR1 gap pattern from MgNB, then MgNB shall inform the per UE gap pattern or FR1 gap pattern to SeNB after configuration. Same as EN-DC, it has case that FR1 gap pattern has been configured to UE/SeNB, but received per UE gap pattern from MgNB again, UE/SeNB shall use per UE gap pattern instead of FR1 gap pattern.
Observation1: For NE-DC,
1. Two measurement gap types supported including per UE gap and per FR gap.
2. MN configures per UE gap or per FR1 gap pattern to UE, and informs the gap pattern to SN.
3. MN configures FR2 gap pattern to UE, and doesn’t inform the gap pattern to SN.
4. When UE/SN received per UE gap pattern and currently UE/SN already had per FR gap pattern ongoing, UE/SN shall use per UE gap pattern instead of per FR gap pattern. 
For EN-DC, before EN-DC configuration, RAN2 agreed no NeedForGap capability introduced in LTE side in Rel-15. RAN2 has sent LS to RAN4 to check if there is other existed UE capability, e.g., supported band combination, that can indicate gapless can be used. Otherwise, RAN2 would think network (LTE) shall configure gap to UE for B1 or B2 measurement to NR frequency in Rel-15. After EN-DC configuration, UE is working on LTE band and NR band simultaneously, according to RAN4 decision, 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 NE-DC, before NE-DC configuration, same RAN2 agreement is likely applied, which no needForGap capability will be introduced for SA mode in Rel-15. After NE-DC configuration, UE is working on NR band and LTE band simultaneously, independentGapConfig capability can be used as well.
Observation2: For NE-DC,
5. Before NE-DC configuration, if no needForGap capability defined for SA mode in Rel-15, measurement gap is always needed for B1/B2 measurement to LTE frequency, unless RAN4 confirmed there are other UE capability, e.g., supported band combination info, that can be used by network to decide gapless. 
6. After NE-DC configuration, independentGapConfig capability is used by network to decide whether per FR gap can be configured for measurement to LTE frequency of FR1.
For EN-DC, Measurement Gap Timing Advance (MGTA) is added for MeNB and SgNB. For MeNB, if set, UE applies one fixed timing advance, 0.5ms, to gap occurrences according to TS 38.133. For SgNB, if set, UE applies one configured timing advance (0ms, 0.25ms, 0.5ms) to the gap occurrence accordingly. Furthermore, network needs to indicate UE if measurement gap from MN applies to per UE gap or FR1 gap, as the gap index defined in TS38.133 is shared between for per UE and FR1 gap.
For NE-DC, as both per UE gap and per FR gap are configured by MgNB and MGTA is only needed from MgNB to UE. But MgNB still needs to indicate UE the configured gap pattern is for per UE or FR1.
Observation3: for NE-DC,
7. MN can configure 0ms, 0.25ms or 0.5ms MGTA to UE.
8. MN indicates per UE or FR1 gap pattern to UE.  
3	Measurement gap assistance info exchanging
For EN-DC, the Measurement gap assistance info is exchanged between MeNB and SgNB. From MeNB to SgNB, per UE/FR1 gap pattern and MeNB measured FR2 frequency list are transferred. From SgNB to MeNB, SgNB measured FR1 frequency list and possible FR2 frequency list are transferred.
For NE-DC, as both per UE gap and per FR gap are configured by MgNB, the valid use case for gap assistance info is SeNB sends the request measurement frequency list to MgNB.
Observation4: for NE-DC
9. Per UE/FR1 gap configuration and gap purpose indication are transferred from MN to SN.
10. Measured frequency list of SN measured is transferred to MN.
4	Measurement Timing Configuration
For EN-DC, MeasurementTimingConfiguration message is defined as one new inter-Node message, which is used to convey a list of SMTC information and associated NR frequency from SN to MN via EN-DC X2 Setup and EN-DC Configuration Update procedures. It enables the eNB to configure its served UEs to perform inter-RAT measurements of NR cells on a given frequency layer defined by NR-ARFCN before EN-DC configuration.
For NE-DC, as MgNB has all necessary SMTC info of each NR frequency, the MeasurementTimingConfiguration message is not needed.
Observation5: for NE-DC
11. MeasurementTimingConfiguration message is not needed 

5	Measurement Object (MO) coordination
[bookmark: _Hlk513811845]For EN-DC measurement object, MN and SN can configure MO to UE independently. Because the maximum number of MOs for NR frequencies supported by EN-DC UE is limited and defined in RAN4 specification, two issues were discussed:
· Issue1: how to avoid configured the sum of MOs from MN and SN doesn’t exceed the maximum number of MOs supported by EN-DC UE? 
· Issue2: for two MOs with same NR target frequency from MN and SN separately, can UE count both to one and how UE aligns the periodicity, lengthy and offset configured in different MOs? 
For issue1, RAN2 agreed MN indicates the number of frequency layers that SN can measure to SN. For issue2, RAN2 think the measured Frequency list transferred in CG-Config and CG-ConfigInfo can help each other knows which frequency has been configured by one network entity to UE, but it doesn’t solve issue2 very well. Current proposed solution for issues has restriction to two network nodes that cannot configure MO to one NR frequency independently. Otherwise the UE’s measurement capability cannot be fully utilized. RAN4 is discussing how to treat two MOs to same NR frequency as one measurement, it may need to align configured periodicity, lengthy and offset of two MOs in UE side for same NR frequency case. In our understanding, only UE knows if the number of current configured MOs from MN and SN doesn’t exceed the UE’s capability, and if two MOs to same frequency can be treated as on measurement in UE after alignment. 
For NE-DC, if SeNB is not allowed to configure inter-RAT measurement to NR frequency in SeNB, both issues are not existed. RAN2 should discuss first if there is use case that needs SeNB to measure NR frequency in NE-DC.
[bookmark: _Hlk513803609]Observation6:  for NE-DC, 
12. RAN2 should discuss first if there is use case that needs SeNB to measure NR frequency in NE-DC.
6	Conclusion
In this paper, we analysed if all EN-DC measurement configuration and gap related agreements and observed most agreement are suitable or not for NE-DC. Some observations are provided for discussion.
Observation: For NE-DC,
1. Two measurement gap types supported including per UE gap and per FR gap.
2. MN configures per UE gap or per FR1 gap pattern to UE, and informs the gap pattern to SN.
3. MN configures FR2 gap pattern to UE, and doesn’t inform the gap pattern to SN.
4. When UE/SN received per UE gap pattern and currently UE/SN already had per FR gap pattern ongoing, UE/SN shall use per UE gap pattern instead of per FR gap pattern. 
5. Before NE-DC configuration, if no needForGap capability defined for SA mode in Rel-15, measurement gap is always needed for B1/B2 measurement to LTE frequency, unless RAN4 confirmed there are other UE capability, e.g., supported band combination info, that can be used by network to decide gapless. 
6. After NE-DC configuration, independentGapConfig capability is used by network to decide whether per FR gap can be configured for measurement to LTE frequency of FR1.
7. MN can configure 0ms, 0.25ms or 0.5ms MGTA to UE.
8. MN indicates per UE or FR1 gap pattern to UE.    
9. Per UE/FR1 gap configuration and gap purpose indication are transferred from MN to SN.
10. Measured frequency list of SN measured is transferred to MN.
11. MeasurementTimingConfiguration message is not needed. 
12. RAN2 should discuss first if there is use case that needs SeNB to measure NR frequency in NE-DC.
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