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[bookmark: _Ref298777854]Introduction
Triggered by the contribution R3-160845 at the last RAN3 meeting an email discussion was created which came up with the following text proposal to TR38.801:
The RAN3 impact of a UE operational mode during periods of no traffic should be explored in the Next Generation Systems and New Radio (NR) work. For instance upon reception of DL data, RAN could notify the UE. 
This contribution discusses further aspects of supporting UEs with no traffic in NR RAN based on the proposal made in R3-160845. It is acknowledged that UE operational modes have impacts on RAN2 and it is expected that this topic will need to be discussed there, however since one key aspect of the solution is to reduce CN/RAN signalling and to handle RAN paging (possible over X2 like interfaces) it is important this issue is also discussed in RAN3.
Summary of R3-160845
R3-160845 makes the following proposals:
The introduction of a RAN controlled “inactive state” where the CN/RAN connection is maintained should be explored in the Next Generation Systems and New Radio (NR) work.
The motivation for this is that although the Rel-13 solution for RRC suspend/resume is able to reduce the radio signalling for UEs sending small amounts of data it does not reduce the associated CN signalling since CN is still responsible for paging etc.
UEs in RAN controlled inactive state should incur minimum signalling and resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state.
Given that the proposal is to maintain the CN/RAN connection it is important that this can be achieved without high resource cost in the network e.g. associated with mobility signalling.

UEs in the RAN controlled "inactive state” perform mobility within an area without notifying the network.
A further consequence of this proposal is that the RAN needs to have mechanisms to perform local RAN paging when DL data arrives over the CN/RAN interface. 
RAN can trigger paging of UEs which are in the RAN controlled "inactive state"
In addition to these proposals R3-160845 makes some proposals on supporting tight integration of LTE and NR. This could however be discussed further at a later stage.
Additional consideration
If a RAN controlled inactive mode is supported this means that the transition from inactive to active state in the RAN will be transparent to the CN. 
· [bookmark: _GoBack]In the DL this means for the default solution that DL packets will be sent to the last node where the UE was connected (anchor RAN node). That node will then be responsible for initiated UE paging within the paging area that the UE is allowed to move in without notifying the network.  
· In the UL it means that the UE need to perform a RAN level procedure to transition to active state to transmit data. In case the UE has moved to a different RAN node this RAN node will most likely need to fetch the UE context from another RAN node, and if needed notify the CN that the UE has moved to a new node.
· If the UE moves outside the paging area it would need to notify the network about the mobility so that the paging area can be updated. This procedure could trigger a RAN node relocation or the RAN node can be kept.
The following RAN functions are envisioned:
· Paging for DL data
· Context fetch to handle moving UEs (may be similar to existing LTE procedure)
· Mobility updating (possible this could use similar mechanism as context fetch)
In order for these mechanisms to be enabled the UE needs to be allocated a RAN identifier uniquely identifying the UE context in the RAN.
In case there is any failure where it is not possible to retrieve the UE RAN context it is assumed that the RAN context can be rebuild as it would happen in the case of a new connection setup.
The figures below illustrate the basic principles.
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Conclusions
Proposal 1 	It is proposed this solution is added as an alternative to the RAN3 TR 38.801 for handling UEs with no traffic.


[bookmark: _Toc399511925][bookmark: _Toc324232210][bookmark: _Toc326248701][bookmark: _Toc399743733][bookmark: _Toc248905717]* * * Start of changes * * * *
[bookmark: _Toc442563435][bookmark: _Toc442884046][bookmark: _Toc442892830]7.3 Mobility procedures
7.3.1 Solution for handling UE operational mode during periods of no traffic
A RAN controlled inactive mode is introduced in NR RAN meaning that the transition from inactive to active state in the RAN will be transparent to the CN. 
· In the DL this means for the default solution that DL packets will be sent to the last node where the UE was connected (anchor RAN node). That node will then be responsible for initiated UE paging within the paging area that the UE is allowed to move in without notifying the network.  Detailed solution is FFS.
· In the UL it means that the UE need to perform a RAN level procedure to transition to active state to transmit data. In case the UE has moved to a different RAN node this RAN node will most likely need to fetch the UE context from another RAN node, as well as notify the CN that the UE has moved to a new node. Detailed solution is FFS.
· If the UE moves outside the paging area it would need to notify the network about the mobility so that the paging area can be updated. This procedure could trigger a RAN node relocation or the RAN node can be kept. Detailed solution is FFS.
The following RAN functions are envisioned:
· Paging for DL data
· Context fetch to handle moving UEs (may be similar to existing LTE procedure)
· Mobility updating (possible this could use similar mechanism as context fetch)
In order for these mechanisms to be enabled the UE need to be allocated a RAN identifier uniquely identifying the UE context in the RAN.
In case there is any failure where it is not possible to retrieve the UE RAN context it is assumed that the RAN context can be rebuild as it would happen in the case of a new connection setup.
 The figures below illustrate the basic principles.
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