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1   Introduction
The current WI [1] defining the new light connected state involves RAN3 through the following statement:  
Signaling reduction to CN over S1 due to mobility and state transitions by hiding them through CN 

A working assumption has been taken last RAN3#93 on the Light Connected design principles. Tdoc [3] has presented the high level sequence charts for different scenarios:

· UE moves out of RAN based paging area and continues in light connected with anchor eNB relocated,

· UE moves out of RAN based paging area and gets moved to Rel13 suspended state,

· MT data received while UE is located in RAN based paging area

· MO data to be sent while UE is located in RAN based paging area

RAN3 has further sent an LS at RAN3#93bis to SA3/RAN2 in [2] to clarify the feasibility of the solutions for the second scenario above where UE gets moved to release13 suspended state. 

This paper provides more insight on the potential solutions.

2 Description of solutions for suspension
Two potential solutions have been discussed at RAN3#93bis to move the UE into Release 13 suspended state when the UE exits the RAN paging area.
Solution 1: Decision in anchor eNB without relocating the serving eNB function 
· Step 1: UE sends RRC Resume Request (location) with Resume ID to new eNB out of the RAN based paging Area (RRC message FFS pending RAN2).

· Step 2:  new eNB informs the anchor eNB by triggering the Retrieve UE Context procedure that UE has left the RAN based paging area.

· Step 3: anchor eNB decides to suspend the UE and indicates its decision by sending the Retrieve UE Context Failure message including the Resume ID, a suspend indication, and security material to authenticate the RRC message.

· Step 4: the anchor eNB triggers the S1 Suspend procedure towards the MME.

· Step 5: new eNB sends the RRC suspend request to move the UE to suspended state.
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Figure1: Anchor eNB triggers suspension when UE moves out of the RAN based paging area (solution 1)

This solution relies on new eNB2 sending the RRC message to the UE while anchor eNB remains serving eNB. The RRC message needs to be authenticated and this solution relies on SA3 confirming that the X2 Retrieve UE Context Failure message can include means to authenticate the RRC message (step 5) based on old security context.  
The advantages of this solution are:
· Avoids useless signaling for relocation of context given that UE gets suspended.
· No change to existing S1 Suspend message: the MME receives the message from last serving eNB so no impact to MME. Moreover, anchor eNB is assumed to provide updated “next RAN paging area” in the S1 Suspend message like in release 13 which will account for the latest known position of the UE (in the eNB2).
Solution 2: Decision in new eNB after relocating the serving eNB function 

· Step 1: UE sends RRC Resume Request with Resume ID (location) to new eNB when it exits the RAN based paging Area (RRC message FFS pending RAN2).

· Step 2:  new eNB triggers the UE Context Retrieve procedure towards the anchor eNB indicating that UE has left the RAN based paging area.

· Step 3: Upon receiving the UE Context Response containing the UE context the new eNB becomes the new serving eNB and further decides to suspend the UE.

· Step 4/5: new eNB executes the new S1 Suspend procedure towards the MME (new procedure since new eNB is not the current serving eNB).

· Step 6: new eNB sends the RRC Suspend Request to move the UE to suspended state.

· Step 7: new eNB informs anchor eNB to release the context.
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Figure2: New eNB triggers suspension when UE moves out of the RAN based paging area (solution 2)

This solution relies on performing first the context relocation, relocating the serving eNB function to new eNB2 and let new eNB2 initiate the suspension procedure if it decides to move the UE to release 13 suspended state.
This solution provides the following drawbacks:

· Always relocate the context even when UE is going to be sent to suspended state / idle state.

· Relocating serving eNB function with new security context to setup instead of keeping old security context, setup of the DRBs
· Impact on MME due to modification of the S1 Suspend procedure: MME is expecting to receive the S1 Suspend procedure from the old eNB which is still the serving eNB from MME viewpoint. MME cannot establish a new S1 connection today receiving the S1 Suspend procedure, but the S1 Path Switch Request procedure. So either Path Switch Request and S1 Suspend procedures need to be sent successively over the new S1 (which doubles the number of signaling messages) or the S1 Suspend procedure needs to be modified in order to newly be able to create a new S1 connection.
3 Conclusion and proposals
This paper has provided some insight on the discussed solutions to move the UE into suspended sate when it exits the RAN paging area and makes the following conclusion:

Proposal: it is proposed to select preferably solution 1 if confirmed feasible by SA3/RAN2, otherwise select solution 2.
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