3GPP TSG-RAN WG2 Meeting #98
R2-1704547
Hangzhou, China, 15th – 19th May 2017
Agenda item:
10.4.1.6
Source:
LG Electronics Inc.


Title:
Inter-RAT mobility from RRC_INACTIVE
Document for:
Discussion and Decision
1.
Introduction
In this discussion paper we present our view on inter-RAT mobility from RRC_INACTIVE.
2
Discussion
When the UE in RRC_INACTIVE moves to LTE cell connected to 5G-CN, the target state is FFS. Since considering SA2 agreement that the eLTE eNB and the NR gNB can exist in the same TA, there could be two scenarios for inter-RAT mobility from RRC_INACTIVE in NR. To maximize an efficiency, we can consider to configure both RAT in the same RAN area, but for now, in order to complete the WI within Rel-15 timeframe, we will focus on supporting the same RAT in one RAN area in this paper.
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Figure A. UE in RRC_INACTIVE 

moves to eLTE eNB in other TA

Figure B. UE in RRC_INACTIVE 

moves to eLTE eNB in the same TA


Figure 1. Possible scenarios for inter-RAT mobility from RRC_INACTIVE in NR
Figure 1 shows two possible scenarios for inter-RAT mobility from RRC-INACTIVE in NR to LTE connected to 5G-CN. Like Figure A, if the UE moves to new TA, the UE should trigger TAU for location registration regardless of the INACTIVE state. However, even though the UE moves to eNB which connected with the same 5G-CN to which the gNB is connected like Figure B in Figure 1, the UE needs to trigger TAU in order to notify the UE is in RRC_IDLE. Without this, the UE should wait until CN paging is initiated after RAN paging is failed. In addition, if the UE moves back and forth on the boundary of the RAT, cost of signalling will be significant increased.

In order to avoid unnecessary signalling, we can consider to apply the network controlled mobility to a UE in RRC_INACTIVE like legacy inter-RAT mobility in RRC_CONNECTED in LTE. If there is on-going data transmission/reception while in RRC_INACTIVE in NR, the UE could maintain the service continuity and receive data faster with minimised signalling with transitioning to RRC_CONNECTED directly.
Proposal 1. RAN2 can consider to apply the network controlled mobility to the UE in RRC_INACTIVE in certain cases based on legacy inter-RAT handover in LTE. 
To support the network controlled mobility, it is expected that there are some impacts in the network side and UE side. From the network perspective, the network should support the context preparation from the NR gNB to the eLTE eNB. Especially, according to RAN3, there could be an interface between the NR gNB and the eLTE eNB. In this case, it is similar to the X2 based handover in LTE. How to retrieve the UE context depends on RAN3 decision but it would be feasible to use a direct interface (called Xn interface) between NR gNB and eLTE eNB 
Proposal 2. For the network controlled mobility, context fetch via Xn interface between NR gNB and eLTE eNB would be supported.
From the UE’s point of view, to achieve the network controlled mobility, the measurement report should be performed by a UE in RRC_INACTIVE. However, since frequent measurement report is not helpful for signaling reduction and battery saving of the UE, we suggest that the measurement reports only be triggered in certain cells determined by the network. In other words, compared to legacy event triggering reporting, the conditions where reporting is allowed is added. In most cases, the certain cells configured by network could be adjacent cells with eLTE.

Proposal 3. In order to achieve the network controlled mobility the measurement report is performed by a UE in RRC_INACTIVE in certain cells pre-determined by the network.
There is the light connection feature in Rel-14 LTE has which has similar concept with INACTIVE state in NR. If the network support the network controlled mobility either in RRC_INACTIVE, it could be possible to maintain state continuity from RRC_INACTIVE state to light connected state in eLTE, and the UE could maintain the gain in RRC_INACTIVE state continuously.
Proposal 4. With the network controlled mobility from RRC_INACTIVE state, a UE in RRC_INACTIVE state may transit to light connected state in eLTE.
3 Conclusion
In this discussion paper we have presented our views and considerations on inter-RAT mobility from NR INACTIVE state.
Proposal 1. RAN2 can consider to apply the network controlled mobility to the UE in RRC_INACTIVE in certain cases based on legacy inter-RAT handover in LTE. 
Proposal 2. For the network controlled mobility, context fetch via Xn interface between NR gNB and eLTE eNB would be supported.

Proposal 3. In order to achieve the network controlled mobility the measurement report is performed by a UE in RRC_INACTIVE in certain cells pre-determined by the network.

Proposal 4. With the network controlled mobility from RRC_INACTIVE state, a UE in RRC_INACTIVE state can transit to light connected state in eLTE.
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Figure A. UE in RRC_INACTIVE moves to eLTE eNB in other TA
Figure B. UE in RRC_INACTIVE moves to eLTE eNB in the same TA





