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

Agreements:
…

6: 
For NR-DC,  measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.
9:
 Measurement gap coordination for NR-DC:

MN->SN: the configured per-UE or FR1 or FR2 measurement gap pattern and the gap purpose

SN -> MN: a list of SN configured frequencies in FR1 and FR2 measured by the UE

Agreements

1: 
If SRB3 is configured, SN can provide measurement configuration directly to the UE over SRB3 and UE reports SN configured measurements to SN via SRB3 (as in EN-DC)

2: 
If SRB3 is not configured, SN can provide measurement configuration to the UE via MCG over SRB1 and UE reports SN configured measurements to SN via MCG over SRB1 (as in EN-DC)
With the frame work of NR-DC is making progress and stabilized, more details on the measurement should be further discussed, especially for the beam level measurement and operations in NR-DC. In this contribution, we will discuss the issues of CSI-RS measurement, more on the Cx events for the beam level operations. 
2   Discussion
2.1. Cx events for beam level operations in NR-DC 
The enabling of NR-DC capability at the upper layer allows parallel data stream transmissions from different nodes/TRPs with non-ideal backhaul. In order to have a complete solution, low layer multi-beam Joint Transmissions (JT) operations should also be in place and supported. It is desirable to use the Cx events to support multi-beam JT operations with UE enabled NR-DC. This topic was discussed in RAN2 #100 and decided not including in December (2017) release. As part of efforts to facilitate the multi-beam operations in NR and NR-DC, now it is time to discuss and specify the events C1, C2 used for beam level CSI-RS measurement.
In early RAN2 meetings, it has been agreed on that “Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality”. In LTE event C1 and C2 are defined to use CSI-RS for events trigger. It is still FFS in RAN2 whether to support C1/C2 in NR. To move forward, requirements from RAN1 should be taken into consideration. There were several agreements achieved in RAN1 to support cross TRP CoMP operations:

At RAN1 meeting #89, the following agreements were achieved

· Adopt the following for NR reception:

· Single NR-PDCCH schedules single NR-PDSCH where separate layers are transmitted from separate TRPs
· Multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP 

· Note: the case of single NR-PDCCH schedules single NR-PDSCH where each layer is transmitted from all TRPs jointly can be done in a spec-transparent manner

· Note: CSI feedback details for the above case can be discussed separately

· For the reception of multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP, NR supports:

· The maximum supported number of NR-PDCCHs/PDSCHs is either 2 or 3 or 4

· To be decided next meeting

· FFS signaling (explicit or implicit) of the maximum number of NR-PDCCHs/PDSCHs for a UE, including the case of signaling a single NR-PDCCH/PDSCH
It is clear the above highlighted RAN1 agreement support the cross TRP JT.
In LTE, for event C1/C2, the definition is shown as below in [1]: 

Event C1:
CSI-RS resource becomes better than an absolute threshold;
Event C2:
CSI-RS resource becomes offset better than reference CSI-RS resource.
Initially, C1/C2 in LTE was introduced to assist the small cell on/off rather than mobility. The CSI-RS is periodically transmitted in DRS from the cells/TRPs which have been switched off, and the network uses C1/C2 reports to determine whether to wake up small cells. It was also used for supporting CoMP. RAN2 already agreed that A4/A3 can be used also for CSI-RS at the cell level. A4/A3 is more suitable for cell level mobility triggering. On the other hand in NR-DC, CSI-RS is not tied with the network coverage view of cells. It is intended for TRP/beam level operations. There was discussions in RAN2 on the need to use C1/C2 for mobility between TRPs, for example, the network configures a set of CSI-RSs to trigger C1/C2 events when the UE moves between TRPs of multi-TRP cells. Based on the RAN1 agreements, when a UE moves into the coverage border area of the two TRPs, parallel JT can be jointly scheduled via the PDCCH/PDSCH corresponding to involved TRPs. The network can configure a UE to monitor/measure the CSI-RSs of the current serving link and neighbouring beams, and use the C1/C2 triggering events for switching the state of joint transmission (JT) under different scenarios. Let’s analyse the details in two scenarios:

· Scenario A: intra cell parallel connectivity between TRPs
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When inside a cell and strict synchronization requirement is met, Coherent JT (C-JT) can be conducted. For starting JT from the single transmissions, same CSI-RS resources are configured from multiple TRPs and the UE can monitor channel conditions on those resources. Event C1 can be useful in such scenario to help network to decide to switching the transmission state, e.g. from single-TRP transmission to JT when CSI-RS measurement shows sufficient enhancement (the measurement on the CSI-RS is above a threshold).

· Scenario B: inter cell moving toward a cell with multiple TRPs
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For the scenarios that the strict synchronization requirement is not met (at inter-cell or even intra-cell), non-coherent JT can be conducted when a UE moves into the border area of the TRPs. For example to support non-coherent JT (NC-JT), two CSI-RS resources can be configured for different TRPs of the different cell and event C2 can be used to make offset comparison of the two CSI-RS resource measurements and triggering the network decide to switch the transmission state, e.g. from single TRP transmission to NC-JT or vice versa.

Observation 1: C1/C2 events can be used for triggering the switch of transmission states for JT operations in NR-DC.

Proposal 1: RAN2 discuss and specify the Cx events for beam level CSI-RS measurement in NR-DC.

Proposal 2: Support CSI-RS measurement based C1/C2 events for triggering the measurement report and transmission state changes of JT. 

Proposal 3: The network configures the selected CSI-RS(s) and the associated C1/C2 to a UE.

2.2. Support CSI-RS measurement report in NR-DC 

In NR 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-DC. In our understanding, MN will use the CSI-RS based measurement to find the candidate SN. MN will inform the SN of the measurement results of MN configuration in the SN addition message, so that the SN can decide the PScell and Scells and provides the radio bearer configuration. According to 38.331, it is restricted that CSI-RS measurement results in candidateCellInfoListMN is not supported.  We have prepared a draft CR[1] for 38.331 to modify this.
Proposal 4: For NR- DC, the MN should inform the SN of the CSI-RS measurement results. RAN2 considers the draft CR[1] to include the CSI-RS measurement results in CG-ConfigInfo.
3   Conclusion

In this contribution, the measurement support for NR-NR DC was discussed and the following proposal was provided:
Observation 1: C1/C2 events can be used for triggering the switch of transmission states for JT operations in NR-DC.

Proposal 1: RAN2 discuss and specify the Cx events for beam level CSI-RS measurement in NR-DC.

Proposal 2: Support CSI-RS measurement based C1/C2 events for triggering the measurement report and transmission state changes of JT. 

Proposal 3: The network configures the selected CSI-RS(s) and the associated C1/C2 to a UE.
Proposal 4: For NR- DC, the MN should inform the SN of the CSI-RS measurement results. RAN2 considers the draft CR[1] to include the CSI-RS measurement results in CG-ConfigInfo.
4   Reference
[1] R2-1817366, CR on 38.331 for CSI-RS measurement in NR-DC, Huawei, Hisilicon
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