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[bookmark: _Ref298777854]Introduction
At the previous RAN2/3 meeting it has been agreed that LTE eNBs should be connected to Next Gen CN to support RAN level inter-working (DC, fast mobility) between LTE and NR for UEs capable of supporting NR. This mobility can be made transparent to the CN assuming the same CN/RAN interface is used for LTE and NR. 
In addition to active mode mobility also inactive mode mobility should be considered when the cell re-selection is performed by the UE. Currently in LTE there is support for UE triggered mobility in IDLE mode, in addition there is ongoing work in the “light connection” WI which may lead to a solution where UE triggered mobility is also supported when there is an active S1 connection (MME thinks the UE is in MM-Connected).
For NR there has also been work considering similar solution where the UE context is kept in the RAN and the CN/RAN interface connection is maintained, but where the UE is allowed to move around within local areas without notifying the network.
This contribution discussed possible requirements and solutions for supporting inactive UEs moving between LTE and NR, and proposes some updated to the RAN3 TR.

Desired behaviour for inactive inter-RAT mobility
In order to support UE reachability for inactive UEs it is required that there is some sort of inactive mode mobility between NR and LTE. This means that the UE should depending on network controlled criteria (e.g. thresholds, priorities) also perform inter-RAT measurement and trigger inter-RAT cell-reselection when conditions so dictate. 
Observation 1: There needs to be support for inactive mode mobility between NR and LTE.

Furthermore it is expected in many cases that the radio coverage will be different for different frequency bands, node types and RATs which in the worst case could lead to quite frequent toggling between RATs for some UEs in inactive mode. For this reason it is desirable if the signalling is minimized for UEs performing this transition.
Observation 2: It should be possible to minimize signalling for inactive mode mobility between NR and LTE.

Solutions with no RAN context or active CN / RAN connection
SA2 has agreed that Next Gen CN will support a CN IDLE state with no RAN context or active CN / RAN connection. Solutions for this state is left for further discussion in SA2, however it is expected that the solution would be harmonised for LTE and NR, allowing things like overlapping Tracking Area (or equivalent) list which spans across both NR and LTE. This would make it possible to minimize signalling when the UE move between NR and LTE coverage since the UE is connected to the same NextGen CN. When the UE performs a Service Request or Tracking Area update the normal procedure of that RAT will be followed.
Observation 3: CN IDLE state will be supported in Next Gen CN and can be used both in LTE and NR

Solutions with RAN context and active CN / RAN connection
In this case it is assume that the RAN / CN connection is maintained when the UE enters inactive mode. One possible solution to support mobility in this case between LTE and NR would be for the UE to fall back to solutions when there is no RAN context, i.e, the UE would enter CN IDLE.
For this solution two sub-solutions could be considered:
· One solution where the UE perform signaling e.g. a Tracking Area Update. In this case it is possible to put back the UE in RAN connective inactive state if desired.
· Another solution is that the UE is only required to perform signaling if it enters a new TA which it is not registered to. In case the UE enters a TA it is registered it would just initiate normal CN IDLE camping. 
The drawback with this solution could be the following:
· With the first sub-solution the UE will always generate signaling (at least for the initial transition), if the UE re-enters a state where the RAN context is stored, this will increase signaling further, especially if UE later moves back to the first RAT
· With the second sub solution the drawback is that the UE would no longer be reachable for RAN paging, but the network would not know this and would first try RAN paging before falling back to CN paging. There is also risk that any DL packet that was sent to the old RAT will be lost during the transition since the RAN context will be re-build from the CN. Another drawback is that this would slow down the subsequent transition to active state e.g. when the UE has data since the UE is moved to CN IDLE with no RAN context.
Observation 4: For UEs with a RAN context, falling back to CN IDLE solutions with no RAN context at the inter-RAT change has some drawbacks
An alternative solution to falling back to CN IDLE based procedure is to use a RAN based procedure for supporting mobility between LTE and NR. The procedure can be similar to the procedure used intra-RAT for UEs in this state and would be transparent to the CN. The basic principle for the procedure is as follows:
· UE is allowed to perform cell-reselection between the RATs
· if the UE enters an area which it is not registered in it will perform a registration update (the area and the registration update can depending on the solution be a TA list and a TAU)
· when performing the registration update the UE will include a RAN level UE context identifier and security information (e.g. a MAC)  which is common for both LTE and NR
· target RAN node will then “fetch” the RAN context from the source RAN node using the UE context identifier (e.g. over an X2 like interface) and update the Next Gen CN about the mobility (e.g. a path update procedure)
With this solution in cases where the registration areas are allowed to overlap LTE and NR there is no need for any signaling when the UE changes RAT. The registration area (or area list) can be managed by the Next Gen CN.
Proposal 1: It is proposed to support solutions where RAN context and RAN / CN connected can be kept and transferred over an X2 like interface between LTE and NR for UEs with RRC context and active CN / RAN connection.

Conclusion
Observation 1: There needs to be support for inactive mode mobility between NR and LTE.
Observation 2: It should be possible to minimize signalling for inactive mode mobility between NR and LTE.
Observation 3: CN IDLE state will be supported in Next Gen CN and can be used both in LTE and NR
Observation 4: For UEs with a RAN context, falling back to CN IDLE solutions with no RAN context at the inter-RAT change has some drawbacks

Proposal 1: It is proposed to support solutions where RAN context and RAN / CN connected can be kept and transferred over an X2 like interface between LTE and NR for UEs with RRC context and active CN / RAN connection.

Below is a test proposal to RAN3 TR 38.801 to capture the RAN3 related impact of the proposal above. 
Text Proposal to TR 38.801
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[bookmark: _Toc453159525][bookmark: _Toc454284847]6.1.1	RAN-CN functional split
[bookmark: _Toc257665205][bookmark: _Toc453159526][bookmark: _Toc454284848]6.1.1.1	NR RAN functions
NOTE 1:	The further detail of the functionalities needs further study.
NOTE 2: 	NR RAN refers to a RAN supporting NR. It may only consist of NR (standalone NR operation) or it may consist of NR and LTE (tight interworking) or it may consist of NR, LTE and WLAN (tight interworking). 
Functions similar to E-UTRAN as listed in TS 36.401 [3]
-	Transfer of user data
-	Radio channel ciphering and deciphering
-	Integrity protection
-	Header compression
-	Mobility control functions:
-	Handover
-	Inter-cell interference coordination
-	Connection setup and release
-	Load balancing
-	Distribution function for NAS messages
-	NAS node selection function
-	Synchronization
-	Radio access network sharing
-	Paging 
-	Positioning
Functions specific for NR RAN:
-	Network Slice support
-	This function provides the capability for NR RAN to support network slicing
-	Tight Interworking with LTE
-	This function enables tight interworking between NR and LTE by means of data flow aggregation. This function includes at least dual connectivity. Interworking with LTE is supported for collocated and non-collocated site deployments.
-	Multi-connectivity
-	This function provides means for connectivity between an NR node and multiple NR nodes by means of data flow aggregation.
-	LTE-NR handover through LTE-NR interface
[bookmark: _GoBack]-	This function provides means for LTE-NR handover via the direct interface between an eLTE eNB and a NR BS.
-	LTE-NR inactive mode mobility using LTE-NR interface
-	This function provide means for UE mobility in RAN controlled inactive mode between NR and LTE using a direct LTE-NR interface for context fetching and paging.

NR RAN may also include other functions:
-	Contacting UEs in inactive mode (feasibility of UE Inactive mode to be further studied and coordinated with RAN2)
-	This function may be associated with a NR location area management function providing the capability for NR RAN to manage location areas. If it exists, it is FFS whether and how this NR location area management function will be coordinated with LTE and whether and how it will interact with the NG Core location area management.
-	Direct services support (further study related with D2D, coordinate with RAN1, RAN2)
-	This function provides communication whereby UEs can communicate with each other directly
-  Interworking with non-3GPP systems 
- This function provides interworking between NR and Non-3GPP RAT (e.g. WLAN).
[bookmark: _Toc446153697]-	LTE-NR handover via CN
-	This function provides means for LTE-NR handover via CN.
[bookmark: _Toc453159527][bookmark: _Toc454284849]6.1.1.1.1	Support for a UE operational mode during periods of no traffic [FFS RAN2]
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.
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