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1 Introduction
In the scope of the R16 WI of DC and CA enhancement [1], there are several objectives, and it is expected to have impact on RAN2, RAN3, RAN1 and RAN4. In this contribution, we would like to discuss the potential cases to be studied and discussed in RAN3, and give the initial analysis on RAN3 impact. 
2 Discussion
Based on the WID of DC and CA enh, generally, we think the following aspects may have higher layers impact (RAN2/RAN3):

- Early Measurement Reporting (EMR) in case of MR-DC, NR DC and NR CA.

- DC enhancement for Efficient and low latency serving cell (i.e. PSCell and SCell in SCG) configuration/setup.

- CA enhancement for Efficient and low latency serving cell (i.e. SCell) configuration/activation. 

- Fast MCG failure recovery via SCG.

- Support of asynchronous NR-NR DC, e.g. SFTD. 

For the above aspects, some brief analysis is provided.
Early Measurement Reporting
For early measurement reporting, the measurement in RRC_IDLE state, RRC_INACTIVE state and RRC_CONNECTED state should be considered, for NR CA case, NR-NR DC case and MR-DC case. The main work is to specify early measurement configuration and reporting, which is mainly RAN2 work. Furthermore, considering the measurement configuration of reference signal for DC use, if CSI-RS can be used, the coordination between MN and SN will be needed. Since CSI-RS based measurement has been agreed for NR HO and NR-NR DC, there is a chance that the ready-made Xn interface procedure can be used for CSI-RS coordination between MN and SN. However, the details of early measurement for DC use should be discussed in RAN2 first.
Observation 1: Possible RAN3 impact is foreseen on supporting early measurement configuration and reporting.
DC enhancement for Efficient and low latency serving cell configuration/setup 
In DC cases, the efficient and low latency serving cell should apply to PSCell setup and configuration of SCell in SCG. This objective should focus on the discussion of how to use early measurement, e.g. for SN addition or SN resume; in addition, we should also consider the SN change scenario. In R15, the SN change procedure is supported for EN-DC and MR-DC with 5GC. However, the procedure takes a long period, since MN should perform SN addition procedure towards the target SN and then perform SN release procedure towards the source SN, which will need at least 4 X2/Xn message with dozens of ms. During SN change, the data transmission on SCG link dramatically drops or interrupted. On the other hand, more SN change failure cases may occur. Therefore serving cell configuration/setup for case of SN change should be considered in R16. Both SN addition/SN resume and SN change could have impacts on RAN3, since the procedures need to be well designed.
Observation 2: Efficient and low latency serving cell configuration/setup in case of SN change is included in the scope for better user experience.
Proposal 1: From RAN3’s perspective, efficient and low latency serving cell configuration/setup for SN addition, SN resume and SN change should be taken into account.
CA enhancement for Efficient and low latency serving cell configuration/setup
In CA case, the efficient and low latency serving cell should apply to configuration of SCell in MCG and SCG (e.g. for NR-NR DC and NE-DC). In R15 LTE, several agreements are achieved on the following five aspects [2]:

1.
UE measurements during IDLE mode: the eNB may assign UE to do measurements during IDLE that the network can use for when the UE enters CONNECTED mode.

2.
Dormant Scell state: A new Scell state called dormant state is introduced. While in dormant state, UE measures and reports CQI/RRM measurements but doesn’t decode PDCCH.

3.
Direct Scell state configuration: The Scell state may be configured to be activated or dormant via RRC.

4.
Short CQI reporting: After Scell activation, UE may be configured to have an alternative (short) CQI reporting cycle to allow Ues to indicate faster when Scell is activated.

5.
Common Scell configuration: A common configuration applying to multiple SCells may be provided to UE to allow signalling optimizations.

The first part is covered by the objective one, i.e. early measurement reporting, and the other four aspects are in RAN2 scope and without RAN3 impact.

Observation 3: CA enhancement for Efficient and low latency serving cell configuration/setup does not have RAN3 impact.

Fast MCG failure recovery via SCG
In legacy LTE, upon detecting radio failure, including RLF, reconfiguration failure, HO failure and integrity check failure, etc, UE should trigger RRC connection reestablishment procedure which includes a cell selection towards the potential reestablishment cell. In R15 MR-DC, a SCG failure recovery method is specified for SCG recovery, where upon detecting SCG failure, UE suspends SCG data transmission and reports SCG failure to MN and MN can handle the SCG failure by SN release, SN change, or SN reconfiguration. 
Considering in the case of MCG failure without SCG failure, the similar failure handling method can be performed, e.g. MCG failure report via split SRB1 and SRB3. Since the message carried in split SRB1 is transparent for SN, then the method of MCG failure report via split SRB1 has no RAN3 impact; while the method of MCG failure report via SRB3 will introduce new SRB3 message and Xn/X2 interface message to carry MCG failure report, and SN behaviour in this case. In addition, during the MCG failure recovery procedure, how UE to handle UP layer, e.g. whether to suspend data transmission on MCG link should be discussed. Since the goal of fast MCG failure is to avoid data transmission interruption, we think MCG link suspension should be avoided. In this case, how to maintain SCG transmission during MCG failure recovery needs to be discussed, which is within RAN2 scope.
Observation 4: Fast MCG failure via SRB3 could have RAN3 impact.
Proposal 2: To discuss whether (and how) to support fast MCG failure via SRB3 from RAN3’s perspective.
Support of asynchronous NR-NR DC
Since the asynchronous NR DC is postponed to R16, the method of SFTD/SSTD was not defined in R15. And we think the general principle agreed for EN-DC is applicable for NR-NR DC. The definition, use case, configuration and the content of measurement result should be discussed further, which is within RAN2 scope. 
Observation 5: the SFTD/SSTD for asynchronous NR-NR DC should be specified in R16, which is within RAN2 scope, thus no RAN3 impact is seen.
Other objectives
Besides, for the other three objectives, i.e. the UE power control, cross-carrier scheduling with different numerologies, and single Tx switched uplink solution included in the scope of this WI, there may be only RAN1 impact and minor RAN2 impact.
Observation 6: No RAN3 impact of the UE power control, cross-carrier scheduling with different numerologies, and single Tx switched uplink solution is foreseen.
3 Conclusion

In this paper, we have an overview on the objectives included in the scope of R16 DC and CA enhancement, and discussed the potential RAN3 impact, and have the following observations and proposals:

Observation 1: Possible RAN3 impact is foreseen on supporting early measurement configuration and reporting.
Observation 2: Efficient and low latency serving cell configuration/setup in case of SN change is included in the scope for better user experience.
Observation 3: CA enhancement for Efficient and low latency serving cell configuration/setup does not have RAN3 impact.

Observation 4: Fast MCG failure via SRB3 could have RAN3 impact.
Observation 5: the SFTD/SSTD for asynchronous NR-NR DC should be specified in R16, which is within RAN2 scope, thus no RAN3 impact is seen.

Observation 6: No RAN3 impact of the UE power control, cross-carrier scheduling with different numerologies, and single Tx switched uplink solution is foreseen.
Proposal 1: From RAN3’s perspective, efficient and low latency serving cell configuration/setup for SN addition, SN resume and SN change should be taken into account.
Proposal 2: To discuss whether (and how) to support fast MCG failure via SRB3 from RAN3’s perspective.
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