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1. Introduction

RAN #75 had approved the WID: LTE connectivity to 5G-CN [1] which is led by RAN2. This feature enables RAN level interworking and provides a migration path where the core network is 5G-CN whereas radio remains LTE. This also enables utilization of new functionalities provided by the 5G-CN such as QoS, mobility enhancements and slicing also together with the LTE radio interface.
TUs have been allocated in RAN4 targeting completion of the core part in RAN4 before June 2018. In this contribution, we discuss the potential RAN4 workload on this topic and provide work plan for the WI in RAN4.
2. Discussion 
2.1. RAN4 scope of the WI
Introducing the LTE connectivity to 5G-CN means to introduce RRC_INACTIVE state to LTE. Under the connectivity to 5G-CN, LTE UE should support RRC-INACTIVE operations similar to NR such as,

· Broadcast of system information

· Cell re-selection mobility

· Paging is initiated by NG-RAN (RAN paging)

· RAN-based notification area (RNA) is managed by NG- RAN

· DRX for RAN paging configured by NG-RAN

· 5GC – NG-RAN connection (both C/U-planes) is established for UE

· The UE AS context is stored in NG-RAN and the UE

· NG-RAN knows the RNA which the UE belongs to
Thus we should consider under RAN4 scope that what the WI is going to bring to RAN4 specification. According to the above mentioned list of RRC_INACTIVE operations, RAN4 should specify requirements for cell re-selection mobility with DRX configured by NG-RAN in both core and performance parts. Specifically, we should define INACTIVE mode cell re-selection delay requirements for measurements and evaluation of serving cells, intra- and inter-frequency E-UTRAN cells, and for inter-RAT cells in the core part targeting completion by Q2 2018; we should define corresponding test cases for INACTIVE mode mobility and side conditions in the performance part.
Proposal 1: Define LTE RRC_INACTIVE mode RRM under the connectivity to 5G-CN in core part with regard to RAN2 procedure, targeting completion before June 2018.

2.2. Measurement capability in RRC_INACTIVE state

When defining the requirements for RRC_INACTIVE state, the measurement capability requirements are important. Unlike the legacy idle mode capability, LTE/NGCN UEs are not supposed to monitor and re-select to the carrier frequencies of 2g/3g RAN networks. That is to say we only need to define the measurement capability in RRC_INACTIVE state with the following categories.

· Intra-frequency carrier

· Depending on UE capability, FDD E-UTRA inter-frequency carriers

· Depending on UE capability, TDD E-UTRA inter-frequency carriers

· Depending on UE capability, NR inter-RAT carriers

Proposal 2: Define LTE RRC_INACTIVE mode measurement capability as follows,

For RRC_INACTIVE mode cell re-selection purposes, the UE shall be capable of monitoring at least:

-
Intra-frequency carrier, and

-
Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] NR inter-RAT carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_INACTIVE state shall be capable of monitoring a total of at least [13] carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD and E-UTRA TDD layers.

In addition to the requirements defined above, the UE which supports standalone NR shall be capable of monitoring a total of at least [15] effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
To note that this capability requirement applies only when the UE is connected to NGCN, which means that under the scope of R15, it is not supposed to monitor and re-select to 2g/3g carriers in RRC_INACTIVE state. The reason for the existence of the last two paragraph is to distinguish the situations where UE may or may not support NR RAN. For UEs which do not support NR, the requirements in the upper paragraph apply. Otherwise the requirements in the last paragraph shall apply.

In addition, when defining the capability for the UEs connected to NGCN, the increased performance group should not be considered since IncMon is deprioritized in R15.

Proposal 3: When defining requirements for LTE connectivity to NGCN, IncMon is not considered to be supported by UE.
2.3. RRC_IDLE state capability under LTE connected to NGCN

We have discussed the necessity to define measurement capability for INACTIVE mode under LTE connectivity to NGCN in the last section, and it is natural to reconsider either the capability for RRC_IDLE state when connectivity to NGCN is enabled. It is our opinion that we should also enhance the IDLE capability under LTE connectivity otherwise it is not rational when UE needs to follow two different capabilities in INACTIVE or IDLE states.

So we should enhance the RRC_IDLE state measurement capability requirements under the connectivity to NGCN, for only the below categories, which are the same with those in INACTIVE state.

· Intra-frequency carrier

· Depending on UE capability, FDD E-UTRA inter-frequency carriers

· Depending on UE capability, TDD E-UTRA inter-frequency carriers

· Depending on UE capability, NR inter-RAT carriers

Proposal 4: Enhance LTE RRC_IDLE mode measurement capability as follows when connected to NGCN,

For RRC_IDLE mode cell re-selection purposes when connected to NGCN, the UE shall be capable of monitoring at least:

-
Intra-frequency carrier, and

-
Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] NR inter-RAT carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least [13] carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD and E-UTRA TDD layers.

In addition to the requirements defined above, the UE which supports standalone NR shall be capable of monitoring a total of at least [15] effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
2.4. Work plan for RRC_INACTIVE mode core RRM
RRM core part for LTE RRC_INACTIVE mode shall be finalized by Q2 2018. RAN4 TUs of this WI are allocated in Q2 2018. Thus we provide work plan in this section as below.

RAN4#86bis
· Initialize feasibility study to reuse LTE IDLE mode cell re-selection requirements for INACTIVE mode when connected to 5G-CN with regard to RAN2 procedure
RAN4#87
· Provide the CRs for LTE RRC_INACTIVE mode cell-reselect requirements
· Approve the provided CRs for core requirements
3. Conclusion
In this contribution, we discuss the potential RAN4 workload on this topic and provide work plan for the WI in RAN4.

Proposal 1: Define LTE RRC_INACTIVE mode RRM under the connectivity to 5G-CN in core part with regard to RAN2 procedure, targeting completion before June 2018.

Proposal 2: Define LTE RRC_INACTIVE mode measurement capability as follows,

For RRC_INACTIVE mode cell re-selection purposes, the UE shall be capable of monitoring at least:

-
Intra-frequency carrier, and

-
Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] NR inter-RAT carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_INACTIVE state shall be capable of monitoring a total of at least [13] carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD and E-UTRA TDD layers.

In addition to the requirements defined above, the UE which supports standalone NR shall be capable of monitoring a total of at least [15] effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
Proposal 3: When defining requirements for LTE connectivity to NGCN, IncMon is not considered to be supported by UE.
Proposal 4: Enhance LTE RRC_IDLE mode measurement capability as follows when connected to NGCN,

For RRC_IDLE mode cell re-selection purposes when connected to NGCN, the UE shall be capable of monitoring at least:

-
Intra-frequency carrier, and

-
Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] NR inter-RAT carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least [13] carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD and E-UTRA TDD layers.

In addition to the requirements defined above, the UE which supports standalone NR shall be capable of monitoring a total of at least [15] effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
And work plan is provided as follows,

RAN4#86bis
· Initialize feasibility study to reuse LTE IDLE mode cell re-selection requirements for INACTIVE mode when connected to 5G-CN with regard to RAN2 procedure
RAN4#87
· Provide the CRs for LTE RRC_INACTIVE mode cell-reselect requirements
· Approve the provided CRs for core requirements
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