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1   Introduction
In the last meeting, RAN2 has some agreements for NR-NR DC.

Agreements

1.
For DRB, all the bearer types defined in EN-DC are supported for NR-DC (in addition to all NG-EN-DC and NG-DC options as already captured in stage 2)

2
NR-DC is considered as belonging to the set of MR-DC options. 

2i
This does not preclude that there might be differences that are specified. This does not mean that all current MR-DC agreement automatically apply to NR-DC without discussion. (This will be captured in an editor's not until all uses of MR-DC have been checked)

3.
Split SRB1 and SRB2 are supported in NR-DC.

4.
DC duplication is supported for DRBs regardless of PDCP location in all MR-DC options.

5.
DC duplication is supported for SRB1 and SRB2 in all MR-DC options.

6.
For all MR-DC options, CA duplication is supported only in NR cell group regardless of PDCP location.

7.
When the master is NR, CA duplication is supported for SRB1, SRB2 

Agreements

1:
For NGEN-DC and NE-DC the control plane architecture is based on EN-DC
2
For NR-DC the control plane architecture is based on EN-DC
FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.

FFS2 How capability coordination is performed in the case of NR-DC

3:
SRB3 can be configured for NR-DC 

In this contribution, we will focus on the measurement configuration related issues. At last, some proposals will be provided.

2   Discussion 
In LTE DC, the MN and the SN belong to same RAT. The MeNB maintains the RRM measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask a SeNB to provide additional resources (serving cells) for a UE. Also the MeNB decides the measurement gap and informs the SeNB of the measurement gap. There is less interaction messages between MN and SN for measurement & gap coordination. 

In EN-DC, measurements can be configured independently by the MN and by the SN because MN and SN belong to different RAT. The MN indicates the number of frequency layers that can be used in the SN to ensure that UE capabilities are not exceeded. 
From the agreement in the last meeting, the SN in NR-NR DC can also has one RRC entity as EN-DC. Therefore, the SN may decide to measure the inter-frequency neighbor cells by itself. If it happens, the SN needs send the measurement request message to the MN to avoid conflict and overloading the UE because of the limited UE measurement capability. On the other hand, even there is only one RRC entity with MN there will be control messages from MN to SN. Therefore, NR-DC can take advantage of intra-NR DC (similar to LTE DC) and the useful EN-DC approach to achieve the best resolution.
 Observation1: The design of measurement mechanism in NR-NR DC can take advantage of both intra-NT and EN-DC to get the best solution.
In EN-DC, both NR node and LTE node can operate on FR1 frequencies, but only NR node can operate on FR2 frequency. Therefore, per-UE gap or independent FR1 gap is configured by MN, and independent FR2 gap is configured by SN. For per-UE gap or independent FR1 gap, if SN hasn’t received the gap pattern from MN and SN wants to configure gap assisted FR1 measurements, SN needs send the FR1/FR2 frequencies to MN. But in NR-NR DC, both the MN and the SN can operate on FR1/FR2 frequencies, so we think per-UE gap and independent FR1/FR2 gap should be configured by MN and it can reduce the interaction messages between MN and SN. When the MN and SN are operating on different FRs, e.g. MN is with FR1 and SN is with FR2, the SN may determine the measurement gap locally on FR2 and sends notification/request to MN. The MN will based on the input from SN to configure the measurement gap for both MN and SN.
Proposal 1: For NR-DC, based on the input from the SN the MN determines the RRM measurement gap configuration of the UE and configures for both MN and SN.
Both the MN and SN can configure the measurement, and the MN need transmit the measurement configuration of SN to the UE. UE needs to know which nodes the measurement configuration belongs to. Because the MN and SN belong to the same RAT, as discussed in [1], we think this measurement configuration of SN is one IE (i.e. not RRC PDU) in MN RRC message. Considering that MN shall not modify the configuration of SN, RAN2 needs add one measConfig for SN. The UE need report the measurement results to SN via MN RRC message if there is no SRB3. RAN2 needs to add one IE measResults in NR measurementReport message to make sure the MN know whether to transmit the measurement result to the SN.
Proposal 2: Add one IE measConfig in NR RRCReconfiguration message and add one IE measResults in NR measurementReport message. The measurement configuration and measurement results of MN and SN use the different IEs.
In EN-DC, the MN indicates the number of frequency layers and the number of measId that can be used in the SN to ensure that UE capabilities are not exceeded. If MN and SN both configure measurements on the same carrier frequency then the configurations need to be consistent. In our understanding, NN-DC can use the same principle.
Proposal 3: In NN-DC, the MN and SN coordinate the number of frequency layer and the number of measId that can be used in the SN. The configuration of the same carrier frequency by MN and SN shall be consistent.
According to the TS 38.331, the UE uses the measId to index the measurement configuration. For measurement coordination it has been agreed in email discussion 103#52 that the maximum number of measurement IDs are configured to the SN by MN. Without providing the measID range, there is one issue that whether the MN and SN can set the same measId. In our understanding, the measId from the MN and the SN will placed in different measConfig. The UE knows which nodes the measId belongs to and sends the measurement reports to MN and SN. And according to the above Proposal 3, the measurement results of MN and SN use the different measResults, therefore the MN can distinguish the measResults of MN and SN. This allows that the MN and SN can independently set the measId.

Proposal 4: The MN and SN can independently set the measId.
In EN-DC, RAN2 has introduced A3 and A5 Event to report the measurement quality difference between the neighbour cells and the NR PSCell only. For NR-NR DC, RAN2 need to use the A3 and A5 Event to report the difference between the neighbour cells and the NR PCell or the difference between the neighbour cells and NR PSCell as in LTE DC. Since there are ambiguity on the PCell versus PSCell in the intra-RAT scenario, in LTE usePSCell is used to indicate whether the UE should use PCell or PSCell for Event A3/A5. For NR-NR DC, an indication similar to usePSCell should be adopted.
Proposal 5: For NR-NR DC, A3 and A5 Event should be reused to measure the quality difference between the neighbour cells and the NR PCell or the PSCell.
The MN shall inform the SN of the measurements results of SCG serving cells in NR DC as same as in LTE DC. According to 38.331, the RRCReconfiguration message has included the measurement configuration and MN can inform the SN of the measurement results of cells in the measurement configuration from MN. But it is restricted that CSI-RS measurement results in candidateCellInfoListMN is not supported.  In SA, the measurement on CSI-RS is already supported for beam level operations. For example, to support the beam operations in handover, the source gNB can inform the target gNB of the CSI-RS measurement results. In order to obtain the full benefits of multi-beam capabilities of SA NR, the multi-beam operations should be enabled for NR-NR DC, therefore CSI-RS measurement report from MN to SN should be supported for NR-NR DC. 

As part of efforts to facilitate the multi-beam operations in NR-NR DC, RAN2 should start to discuss and specify the events C1, C2 used for beam level CSI-RS measurement. It is desirable to use the Cx events to support multi-beam JT operations with UE enabled NR-NR DC. This topic was discussed in RAN2 #100 and decided not including in December (2017) release. Now it is the time for us to discuss it. 
Proposal 6: For NR-NR DC, the MN should inform the SN of the CSI-RS measurement results.
Proposal 7: RAN2 discuss and specify the Cx events for beam level CSI-RS measurement.

3   Conclusion

In this contribution, the measurement support for NR-NR DC was discussed and the following proposal was provided:
Proposal 1: For NR-DC, based on the input of the SN the MN determines the RRM measurement gap configuration of the UE and configures for both MN and SN.

Proposal 2: Add one IE measConfig in NR RRCReconfiguration message and add one IE measResults in NR measurementReport message. The measurement configuration and measurement results of MN and SN use the different IEs.
Proposal 3: In NN-DC, the MN and SN coordinate the number of frequency layer and the number of measId that can be used in the SN. The configuration of the same carrier frequency by MN and SN shall be consistent.
Proposal 4: The MN and SN can independently set the measId.
Proposal 5: For NR-NR DC, A3 and A5 Event should be reused to measure the quality difference between the neighbour cells and the NR PCell or the PSCell.
Proposal 6: For NR-NR DC, the MN should inform the SN of the CSI-RS measurement results.
Proposal 7: RAN2 discuss and specify the Cx events for beam level CSI-RS measurement.
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