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1 Introduction

Furthermore, in RAN2 #96 [2], the following agreements were made for NR state transitions with other RATs:

Agreements

1: A UE in the NR IDLE state can perform re-selection to another RAT (entering the IDLE state in that RAT).

2: A UE in the NR INACTIVE state can perform re-selection to another RAT (at least in some cases (GERAN, UTRAN, legacy LTE connected to EPC) the UE enters the IDLE state in that RAT).

FFS target state in the case that LTE is connected to NG Core

At the Janurary AdHoc meeting, the FFS above was discussed without formal conclusion.  This contribution discusses the issue in more detail.
2 NR Inactive to LTE Light Connected Transition

Initial NR deployments are expected to have pockets of NR coverage with LTE wide area coverage.  For example, NR could be deployed at high frequency while having a low frequency LTE overlay.  Such deployments may also be present for a long period of time.  It is therefore expected that a UE will move between LTE and NR coverage very frequently.   

Observation 1:
Frequent reselection between NR and LTE cells may be possible, especially during initial NR deployments. 

According to TR 38.913[3] the requirement for support of tight interworking for LTE and NR is captured as follows;

-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.

It has been captured in 38.804 [4] that the following scenarios are considered for the study of inter-RAT mobility:

1)
LTE eNB is connected to EPC and NR gNB is connected to NextGen Core.

2)
eLTE eNB and NR gNB are connected to NextGen Core.
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For the reasons above, it is expected that LTE and NR will support tighter interworking mechanisms than legacy.  
Observation 2:
Use of a common CN allows for tighter inter-RAT transitions between NR and LTE. 

NR UEs with small data transmissions (e.g. mMTC) or with small amounts of background traffic (e.g. in eMBB) may reselect to LTE and would want to benefit from the same signaling reduction provided by LTE light connection (i.e. maintenance of the CN connection, storing of the UE context).  It is therefore expected that a UE would transition between LTE CONNECTED with Light connection and NR INACTIVE quite frequently, based on the above observations.

There are three options:

1.   UE moves from NR INACTIVE to LTE IDLE – RRC connection establishment would trigger the UE to ultimetaly move to LTE light connected

2.   UE moves from NR INACTIVE to LTE RRC CONNECTED -  this would be equivalent to a inter-RAT handover.  NR UE has to first move the NR RRC connected, provide measurement reports and then the network can send the UE to LTE RRC CONNECTED and ultimately to light connected if it pleases

3.   UE is allowed to move directly to LTE light connected – this may require some signaling enhancements to provide the UE with the required LTE RRC configuration
It is clear that the third solution is most efficient in terms of signalling overhead and latency, at the expense of some additional signalling.    

Proposal 1:
NR supports transition between NR Inactive and LTE Connected with Light Connection Indication.  gNB should be able to configure if such transition is allowed

Depending on the alignment between LTE and NR and on the definition of the RAN paging/notification areas between the RATs, direct transition may require no or some minimal RRC signaling.  Specifically, if the RAN paging areas in Light Connected are separate from the NR RAN Notication Areas, the transition could be performed with a paging area update.  However, if the network is deployed with RAN paging areas having both LTE and NR in the same RAN paging area, the transition may occur with no signaling.  In either case, in order to ensure the direct transition between the two states is efficient, the signaling should be significantly less than the signaling involved in handover or IDLE mode cell reselection.    
Proposal 2:
The signaling for transition between NR Inactive and LTE Connected with Light Connection Indication should be minimized.  

3 Conclusion

In this contribution the following observations we made related to UE state transitions between LTE and NR:

Observation 1:
Frequent reselection between NR and LTE cells may be possible, especially during initial NR deployments. 

Observation 2:
Use of a common CN allows for tighter inter-RAT transitions between NR and LTE. 

Based on this, the following proposals were made:

Proposal 1:
NR supports transition between NR Inactive and LTE Connected with Light Connection Indication.  gNB should be able to configure if such transition is allowed

Proposal 2:
The signaling for transition between NR Inactive and LTE Connected with Light Connection Indication should be minimized.  
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