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1. Introduction

As captured in the WF of light connection [2], the following agreements are made:

-
eNB maintains the S1 connection while the UE is lightly connected;

-
eNB initiates RAN paging when it receives the DL data from SGW;

-
Working Assumption: eNBs decides which cells to page when it received DL data.

-
Working assumption on light connection principle:

-    The RAN based paging area is configured by eNB to UE in term of cell list or list of paging area ID. The RAN based paging area can be configured as one or more cells from same or different eNB.The RAN based paging area may be a tracking area.
-    The anchor eNB maintains the S1 connection while the UE is lightly connected.

-    The anchor eNB initiates RAN paging when it receives the DL data from SGW and the anchor eNB decides which cells to page when it receives DL data. 
-
If necessary, the anchor eNB sends X2 paging to neighbor eNB(s).

-    When UE accesses to a eNB other than the anchor eNB for MO / MT data in the same RAN based paging area, the eNB retrieves the UE context from anchor eNB.

-    UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area. The network can then decide to keep the UE in light connected mode or suspend the UE.
The following aspects need further discussion in RAN3:

-
Does RAN based paging also applies to CP?
-
The procedure when UE moves to another eNB within the “paging area”.

-
The procedure when UE moves out of the “paging area”.

-
Possible Legacy functionality impact needs to be discussed if confirmed:

-
CSFB (Incoming paging from CN – MME impact?)

-
Power Saving Mode (PSM)

-
High latency communication

-
MME load balancing
In this contribution, we will further discuss the procedures when UE moves within and out of the current PA and provide our observations and proposals.

2. Discussion
1. The procedure when UE moves to another eNB within the “paging area”.
In last RAN3 meeting, there’re the working assumptions:

-    The RAN based paging area is configured by eNB to UE in term of cell list or list of paging area ID. The RAN based paging area can be configured as one or more cells from same or different eNB. The RAN based paging area may be a tracking area.
When UE accesses to a eNB other than the anchor eNB for MO / MT data in the same RAN based paging area, the eNB retrieves the UE context from anchor eNB.

-    UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area. The network can then decide to keep the UE in light connected mode or suspend the UE.
Following the working assumptions, the anchor eNB should decide what the paging area is for a specific UE, maybe it’s consist of a list of cells in one eNB or some eNBs. How to generate the PA (paging area) should be left to the algorithm or implementation of the eNB. The PA should be configured to the UE via system information or dedicated signalling. 
The UE mobility in the lightly connected state should be transparent to the eNBs, the anchor eNB and the other eNBs in the PA do not necessary to know where the UE is. If MT data is coming, the anchor eNB will trigger the RAN paging in the whole PA. MO data will trigger the access to the non-anchor eNB in the PA. The detail procedures can be illustrated with the figure below:
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Step 1: UE enters lightly connected mode from the connected mode. It’s assumed the suspend procedure or similar procedure can be used for the state transaction, the Resume ID can be assigned to the UE in this step, and the paging area is configured to UE via system information or dedicated signalling.

Step 2: In lightly connected mode, UE moves in the PA does not need to notify the network, it should be transparent to the network. However, if MO data comes from the upper layer or receiving the Paging triggered by MT data, UE shall access to the current serving eNB.

Step 3: The target eNB triggers the UE context fetch procedure towards the old anchor eNB, it’s assumed the UE context retrieval procedure can be reused.

Step 4: Data forwarding from the old anchor eNB to the current serving eNB if any. 

Step 5: the target eNB triggers the Path Switch procedure to switch the GTP-U tunnel from the old anchor eNB to the target eNB, then the anchor eNB is transferred to the target eNB.

Proposal 1: In the lightly connected mode, UE moves within the paging area should be transparent to the eNB.
Proposal 2: Triggered by MO/MT data, the UE  shall access to the current non-anchor eNB, UE context retrieval, data forwarding and Path Switch procedures should be used, then the current serving eNB is changed to the anchor eNB.

2. The procedure when UE moves out of the “paging area”
As the anchor eNB can only monitor the lightly connected UE in the current PA, when UE moves out of the current PA, PA update procedure should happen, and the anchor eNB should be changed to the new serving eNB, the procedure can be illustrated with the figure below:
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Step 1: UE enters lightly connected mode from the connected mode. It’s assumed the suspend procedure or similar procedure can be used for the state transaction, the Resume ID can be assigned to the UE in this step, and the paging area is configured to UE via system information or dedicated signalling.
Step 2: In lightly connected mode, UE moves out of the paging area which is configured to UE in the first step. UE shall start a PA update procedure toward the target eNB, it assumed the resume procedure or similar procedure can be used for PA update, details for PA update pending to RAN2.
Step 3: The target eNB triggers the UE context fetch procedure towards the old anchor eNB, it’s assumed the UE context retrieval procedure can be reused.

Note: During the UE context fetch, the target eNB may also provide the downlink GTP-U Tunnel to the anchor eNB, and the anchor eNB may forward the data to the target eNB if any. 

Step 4: the target eNB triggers the Path Switch procedure to switch the GTP-U tunnel from the old anchor eNB to the target eNB, then the target eNB is changed to the anchor eNB.
Proposal 3: PA update, UE context fetch and Path Switch procedures should be used in case of UE moves out of the current paging area in the lightly connected mode.
3. Conclusion
This contribution discusses the UE mobility in light connected mode and provides the following proposals:
Proposal 1: In the lightly connected mode, UE moves within the paging area should be transparent to the eNB.

Proposal 2: Triggered by MO/MT data, the UE  shall access to the current non-anchor eNB, UE context retrieval, data forwarding and Path Switch procedures should be used, then the current serving eNB is changed to the anchor eNB.

Proposal 3: PA update, UE context fetch and Path Switch procedures should be used in case of UE moves out of the current paging area in the lightly connected mode.
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