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1.
Introduction
In RAN #75 plenary meeting, the WI for LTE connectivity to 5G-CN was approved. Although the objective of this WI does not include INACTIVE or Light connection function, there is INACTIVE state in NR and if SA WG completes the discussion of the core network aspects of Light Connection (LC) in Rel-15, the LC also will be introduced in Rel-15. Therefore, it is worth to have a discussion which inactive mode whether the eNBs connected to 5G-CN would support either INACTIVE or LC. (The term eLTE eNB is used to denote the eNB connected to 5G-CN in this document.)
2.
Discussion
If SA WG completes the LC in Rel-15, the basic assumption is that the eNBs connected to EPC supports LC and the gNBs connected to 5G-CN supports INACTIVE. However, it is still open which inactive mode eLTE eNB should support considering that the eLTE eNB communicates with UE using LTE over Uu and concurrently is connected to the 5G-CN via NR protocol. 

In general, the LC in LTE and the INACTIVE in NR is the same in terms of allowing the UE to be in the inactive mode with special conditions. From RRC perspective, both are quite similar in performing cell re-selection, storing the AS context, monitoring RAN- initiated paging and performing RAN paging area update procedure, etc. However, what we should not overlook is the connection between the RAN node and the Core network is still alive, even though there is no actual connection between the UE and the RAN node due to the inactive mode. For example, if the RAN node fails to reach the UE in inactive mode, the Corer network will try to reach the UE via CN-initiated paging within pre-configured DRX cycle. That is, subsequent actions are closely related to which the Core network the RAN node is connected. Thus it is more reasonable to introduce INACTIVE in the eLTE eNB.
Proposal 1. Introduce INACTIVE state in eLTE eNB.
When introducing INACTIVE to the eLTE eNB, we should consider the aspects listed below.

RAN area
To maximize an efficiency of using INACTIVE state in eLTE, it could be possible that the RAN area is configured with eNBs and/or gNBs connected the same 5G-CN. However, to do this, RAN2 should have further discussion on several issues such as context fetch between eNBs and gNBs with/without Xn interface, forwarding RAN paging or DRB mapping rule between eNB and gNB etc. Thus, in order to complete the WI within Rel-15 timeframe, we think that it is reasonable to focus on supporting the same RAT in one RAN area at least for Rel-15.

Proposal 2. One configured RAN area consists of one RAT.
Additionally, when the eLTE eNB determines to let the UE move to INACTIVE state, the eLTE eNB should configure the RAN area in consideration of which core network the UE is connected to. For example, when the UE has connection with the 5G-CN, the RAN notification area should be configured with the eLTE eNBs which is connected to the same 5G-CN. On the other hands, if the UE is connected with EPC, the RAN paging area should only consist of eNBs which is connected with the same EPC. 

Proposal 3. One configured RAT area consists of only the eNBs which is connected to the same CN.
RAN ID

According to the RAN2 agreement, if the UE in LC state receives the paging message, the subsequent operation will be differed depending on the identity of the matching paging message. For example, if the UE in LC state receives the paging with CN paging ID, firstly the UE transits to RRC_IDLE, and then the UE establishes RRC connection based on service request. On the other hand, if the UE in LC state receives the paging with RAN paging ID, the UE resumes the RRC connection. From the UE point of view, the UE should be able to determine which procedure the UE should perform. In this sense, the RAN ID and CN paging ID should be different to indicate the appropriate procedure. Similarly, if INACTIVE state is introduced in eLTE, the UE should be able to determine the appropriate procedure based on the paging ID.

Proposal 4. RAN ID is different with CN paging ID.
RAN area update procedure
In terms of RAN area update procedure in eLTE eNB, there could be two options like below:

· Legacy RRC Connection Resume procedure

The UE can use RRC Connection Resume procedure as a procedure for RAN area update in INACTIVE state in eLTE. For this option, the upper layer of the UE connected to eLTE eNB should provide to LTE RRC the call type and establishment cause which is understood by LTE RRC like the 4G NAS, or the LTE RRC layer of the UE should be enhanced to support RRC Connection Resume with new 5G NAS. 
· Optimized RAN area update procedure for NR

RAN area update procedure in NR is still being discussed, including the reduction of the three-step procedure to the two-step procedure. To do this in INACTIVE state in eLTE, it is necessary to discuss when it can be optimized with a two-step procedure, and which RRC enhancement is required to do this.

Proposal 5. Discuss whether the RAN area update procedure will be based on the legacy RRC connection resume procedure or based on the newly defined procedure in NR.
Access Control
Since RAN2 has agreed that access control is applicable for all states in NR including INACTIVE state, the 5G-CN will attempt to apply an access control mechanism to its connected UEs regardless of the RAN node or the state. However, originally the LTE eNB can’t restrict the access of the UE while the state of the upper layer of the UE is in CONNECTED (e.g. ECM-CONNECTED) except SSAC. Thus, even though the UE is connected to the same 5G-CN, the access of the UE connected to gNB will be restricted its access by the Core network meanwhile the access of the UE connected to eLTE eNB won’t. These difference could increase the complexity of the specification and the RRC should know where the upper layer is connected. Therefore, if the INACTIVE is introduced in eLTE eNB, RAN2 should consider supporting access control mechanism while the UE in the INACTIVE state. However, from the upper layer perspective (e.g. NAS layer), there are still concerns to support access control while the state of the upper layer of the UE in in CONNECTED because the NAS layer is not aware if application(s) is triggering. Thus, we would be better to confirm a feasibility from CT1 and SA1 to introduce INACTIVE in eLTE eNB.
Proposal 6. Consider supporting access control mechanism while the UE in the INACTIVE state.
3.
Conclusion
In this contribution, we discussed about the INACTIVE state in LTE connected to 5G-CN
Proposal 1. Introduce INACTIVE state in eLTE eNB.

Proposal 2. One configured RAN area consists of one RAT.
Proposal 3. One configured RAT area consists of only the eNBs which is connected to the same CN.
Proposal 4. RAN ID is different with CN paging ID.
Proposal 5. Discuss whether the RAN area update procedure will be based on the legacy RRC connection resume procedure or based on the newly defined procedure in NR.
Proposal 6. Consider supporting access control mechanism while the UE in the INACTIVE state.
