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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. Stage 2 CR has been drafted to present 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

The investigation of these scenarios are needed to understand the required functionalities but are not intended to be captured in a stage 2 36.300 CR as such. However it is interesting to keep them as an introduction of the stage 2 in the absence of a suitable TR.

This paper provides the overview of the scenarios to be covered as proposed by the co-signers.

2 Description of deployment scenarios to be covered
Scenario 1: Mobility: UE moves out of RAN based paging area

Scenario 1.1: Relocation of anchor eNB

One scenario when UE moves out of the RAN based paging area is to relocate the anchor eNB. This includes the following steps:
· Step 1: UE sends RRC Resume Request with Resume ID (location) to new eNB out of the RAN based paging Area (RRC message FFS pending RAN2).

· Step 2:  new eNB triggers the UE Context Retrieve procedure towards the anchor eNB.

· Step 3: anchor eNB decides to have context relocation and provides the UE context to the new eNB indicating if there is pending data.

· Step 3’: new eNB may send the Forward address message if pending data was indicated at previous step.

· Step 4: new eNB triggers Path Switch Request procedure which triggers Modify Bearer Request in the EPC.

· Step 5: new eNB sends back UE to light connected mode.

· Step 6: the procedure terminates with UE Release Request.
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Figure 1: Relocation of anchor eNB when UE moves out of the RAN based paging area
Scenario 1.2: Suspension

Another scenario when UE moves out of the RAN based paging area is to move the UE to suspended state. This is especially true for RAN based paging area is rather small (e.g. a few cells or limited to one eNB) to avoid the frequent signaling of the UE or the relocation of anchor eNB at every eNB change between two data transmissions. This includes following steps:

Option 1 (FFS) decision in anchor eNB
· 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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Figure 2: Anchor eNB triggers suspension when UE moves out of the RAN based paging area (option 1)

Option 2 (FFS) – decision in new eNB
· 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, the procedure needs to be modified).

· 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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Figure 3: New eNB triggers suspension when UE moves out of the RAN based paging area (option 2)

Scenario 2: MT Data: UE receives data under new eNB within the RAN based paging area

The use case where the UE is reached under the anchor eNB does not involve X2/S1-C signaling and is not shown. The scenario below therefore covers the case of UE reached under an eNB which is not the anchor eNB.

· Step 1: DL packet arrives at the anchor eNB.

· Step 2:  anchor eNB pages in its cells and also generates X2 paging to the neighbor eNBs in the RAN based Paging area.

· Step 3: UE responds to paging in a cell of a new eNB.

· Step 4: new eNB triggers the Retrieve UE Context procedure.

· Step 5: new eNB sends the RRC Connection Resume to the UE.

· Step 6: new eNB triggers path switch request which triggers Modify bearer request in the EPC.

· Step 7: new eNB sends RRC message to UE (e.g. connected mode).

· Step 8: the procedure terminates with UE release request.
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Figure 4: MT data when UE within the RAN based paging area under a new eNB 
NOTE 1: the actual RRC message for Paging Response is to be determined by RAN2.
Scenario 3: MO Data: UE sends data under new eNB within the RAN based paging area

The use case where the UE sends data under new eNB can be performed as follows:

· Step 1: UE send RRC Resume Request* with Resume ID (MO data) in a cell of a new eNB to inform about MO data exchange.

· Step 2: new eNB triggers the Retrieve UE Context procedure.

· Step 3: new eNB may trigger the Forward Address to the Anchor eNB if anchor eNB has indicated pending data.

· Step 4: new eNB triggers Path Switch Request which triggers Modify Bearer request in the EPC.

· Step 5: new eNB sends RRC message to UE (e.g. connected)

· Step 6: new eNB sends the UE Release Request.
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Figure 5: MO data when UE within the RAN based paging area under a new eNB
3 Conclusion and proposals
This paper has provided an overview of the scenarios to be supported for light connected mode and described associated candidate solutions.

Proposal: it is proposed to discuss the scenarios proposed in this paper and agree the corresponding TS36.300 stage 2 CR as baseline CR for the Light Connected feature.
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