3GPP TSG-RAN2 Meeting #95b 
R2-167007
Kaohsiung, 10-14 October 2016
Source: 
Huawei, HiSilicon
Title: 
Inactive UE inter-RAT mobility 
Agenda Item:
9.3.2
Document for:
Discussion 
1 Introduction

At last RAN2#95 meeting, some agreements on RAN controlled inactive state for NR were achieved:

1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”

FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.

FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

4
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 

FFS how CN location updates and RAN updates interact, if needed

This document discusses the “new state” UEs inter-RAT mobility between LTE and NR cells. 
2 Discussion
To ensure the UE reachability and reduce the signalling due to mobility, RAN based paging area, which consists of one or more cells from different eNBs, is defined in LTE, a UE lightly connected is required to notify the network only when it moves from the configured RAN based paging area to another, and it can move without any signalling within the configured RAN based paging area. A similar concept of RAN-based notification area is also under discussion in NR for UE in the “new state” [1]. For inactive UE inter-RAT mobility, if RAN-based notification area (respectively, RAN based paging area) is only limited to consisting of NR (respectively, LTE) cell(s), the inactive UE will notify the network whenever it reselects to another RAT cell. A straightforward way to avoid this is to configure UE with an area within which it can move without doing cell update and that area consists of NR and LTE cells, e.g., RAN-based notification area can consist of both NR and LTE cells.
When the network is aware that inactive UEs move to another RAT cell outside the configured area, paging/notification area update procedure should be triggered in order to ensure the UE reachability by RAN. There are two options regarding whether to keep the new RAN context and RAN/CN connection for UEs after paging/notification area update procedure.

· Option1: to keep the new RAN context and RAN/CN connection
In this option, a UE in NR inactive state moves to LTE light connected and vice-versa, and this can be achieved with a similar procedure used for intra-RAT for inactive UEs [2], where the serving node (not the former anchor node) needs to trigger context fetch and patch switch procedures. Because basic features like security, QoS model or L2 protocol functions would be different between eLTE and NR, the RRCConnectionEstablishment and RRCConnectionReconfiguration procedures may be triggered, which implies that the inactive UE may need to transit to connected state first, and then changes its state back to inactive state (e.g., light connection) if neither the UE nor the network has any more data to transmit.
Option 1 is beneficial for achieving low CP latency if neither the UE nor the network has UL/DL data to transmit after cell reselection. However, it will generate comparable signalling with inter-RAT handover. For the case that RAN-based notification area (respectively, RAN based paging area) is only limited to consisting of NR (respectively, LTE) cell(s), since NR and LTE may be configured with different frequency bands (where NR may be configured in high frequencies, that suffer fragile channel condition, compared with legacy LTE bands), we could have quite frequent toggling between RATs for some inactive UEs, which may cause significant signalling cost even with no data transmission. Hence, option 1 is more suitable for cases where the UE could be configured with an area consisting of cells within which the UE can move without doing cell update and that area may consist of both NR and LTE cells, e.g., similar to RAN based paging area in LTE.  
Observation: For the case that the UE keeps the inactive state after inter-RAT cell reselection, configuring the UE with an area within which it can move without performing cell update and that area consisting of NR and LTE cells can reduce the signalling cost.
· Option 2: to release the RAN context and RAN/CN connection and fall back to idle state
In this option, a UE in NR inactive state moves to LTE RRC idle state and vice-versa, and this can be achieved by RAN based procedure. For example, the serving node notifies the anchor node that the UE has moved out, and then the anchor node can release the RAN context and the S1 connection. The serving node also needs to notify the UE to enter idle state. In order to reduce signalling cost for re-enter the “new state” after moving back to the anchor node in the frequent toggling (between RATs) case, a hysteresis-timer can be set, in a way that the anchor node only releases the RAN context and RAN/CN connection after the hysteresis-timer is expired. To transit to connected state is not necessary for this option. For example, cell update information can be transferred to the serving node by Msg.3, and the state transit command can be transmitted to UEs by Msg.4. 
Option 2 may causes less signaling than option 1. However, with this option, when DL/UL data need to be transmitted from/to the new serving node, the UE must transit from idle state to connected state
Proposal: Whether to keep the RAN context and RAN/CN connection should be further studied when the UE in NR new state moves to LTE and vice versa. 
3 Conclusion
In this contribution, we discussed the “new state” UEs mobility between eLTE eNB and gNB, and propose:

Observation: For the case that the UE keeps the inactive state after inter-RAT cell reselection, configuring the UE with an area within which it can move without performing cell update and that area consisting of NR and LTE cells can reduce the signalling cost.
Proposal: Whether to keep the RAN context and RAN/CN connection should be further studied when the UE in NR new state moves to LTE and vice versa.
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