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Discussion
1. Introduction
In the last meeting, the open issues related to a lightly connected UE were discussed. In this contribution, we examine these issues and then provide our view on it.

2. Discussion

2.1. Coordinated PAI list
In last RAN3 #93 meeting, the WF [1] for the lightly connected UE was approved. As shown in this WF, the anchor eNB configures the “paging area” to the UE in term of cell list or list of paging area identity (PAI). The RAN based paging area can be configured as one or more cells from same or different eNB with the X2 interface. In this “paging area”, the UE does not need to update its location to the anchor eNB. 
If the RAN based paging area is configured in terms of PAI list, the anchor eNB decides which cells to page within the PAI list. In this scenario, the anchor eNB would need to be informed about the PAI list which is composed of PAs supported by neighbor eNBs. However, in order for the anchor eNB to make a coordinated PAI list, it is needed to trigger unnecessary signalings with the neighbor eNBs via the X2 interface. To avoid this problem, the MME may take a role to make a coordinated PAI list which is composed of PAs supported by each eNB/gNB belong to it. This can be easily achieved by letting the RAN and CN exchange information on the PAI list at RAN-CN interface setup procedure. Then, the MME may provide to the anchor eNB the coordinated PAI list when the necessary initial UE Context is established.
Proposal 1: In terms of PAI list, the MME should make a coordinated PAI list, and then provide it to the anchor eNB.
2.2. X2 context fetch considering the data forwarding
As mentioned in [1], in a lightly connected UE, the UE context will be stored in the anchor eNB where the S1 connection of the UE is kept. The anchor eNB may assign the unique ID (e.g., Resume ID as in the Suspend-resume procedure) to the UE in order to identify which eNB has stored its UE context. In this scenario, when the downlink data arrives, the S-GW does not send to the MME the DOWNLINK DATA NOTIFICATION message to trigger the S1 PAGING message. The S-GW just sends the data to the anchor eNB directly. The anchor eNB then buffers the received DL data, and decides which cells to page. If the UE responds to paging as usual, it provides to the current serving eNB the unique ID received from the anchor eNB in order to exactly find its UE context. 

When supposing that the UE accesses to the eNB other than the anchor eNB for MO/MT data, the current serving eNB can refer the unique ID to identify which anchor eNB assigns this ID to the UE. Then, the current serving eNB retrieves the UE context from the anchor eNB by using the existing Retrieve UE Context procedure via the X2 interface.

Contrary to the existing scenario suspending UE context, the anchor eNB can buffer the DL data from the S-GW. Therefore, it is needed to deliver the buffered DL data from the old anchor eNB to the current serving eNB. However, the legacy Retrieve UE Context procedure only considers the UE context fetch. Therefore, data forwarding via the X2 interface should be introduced in the Retrieve UE Context procedure.
Proposal 2: Data forwarding via the X2 interface should be introduced in the Retrieve UE Context procedure.
2.3. UE mobility support between eNBs without X2 interface
In the WF for the lightly connected UE, the description related to the procedure when UE moves out of the “paging area” is shown as below [1]:
	…

-    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.
…


When supposing that the UE moves from the coverage of the anchor eNB to that of another eNB, it requests to the current serving eNB the location update in order to avoid the paging failure. Then, the current serving eNB may fetch the UE context from the anchor eNB by using the legacy Retrieve UE Context procedure via the X2 interface. After fetching the UE context, the current serving eNB takes a role as the anchor eNB of that UE.
However, if there is no X2 interface between the old anchor eNB and current serving eNB, it is difficult to reuse the legacy Retrieve UE Context procedure. In order to solve this problem, one possible solution is to introduce the new context fetch procedure via the S1 interface. Similar to the legacy Retrieve UE Context procedure via the X2 interface, the current serving eNB may fetch the UE context from the old anchor eNB via the MME. However, this seems to need many specification changes.
Another way is that the current serving eNB establishes the new context for that UE, while the old anchor eNB deletes the existing UE context it has stored as shown in Figure 1. In this way, the MME may reuse the UE Context release procedure to delete the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected. Therefore, for simplicity, it seems to be another option to establish the new UE context at the current serving eNB when there is no X2 interface between the old anchor eNB and current serving eNB.

[image: image1.png]New
Anchor
eNB

MME

—— 1. RA msgl (Preamble) ——

[«—— 2. RA msg2 (Response) ——

3. RRC Connection
Request + Old L-ID

4. Check whether
the L-ID is
correct or not

5. RRC Connection
Setup + New L-ID

6. RRC Connection
Setup Complete

7. Initial UE Message
+ Old L-ID + New L-ID

8. Trigger to establish
the UE context for New L-ID
and delete the UE context
for Old L-ID

9. UE Context Release

P—
Command

10. UE Context Release
Complete

I« 11. Legacy procedure to setup new UE context for New L-ID >
T T





Figure 1. UE mobility support procedure between eNBs without X2 interface
With above observations, the following proposal is suggested to RAN3:
Proposal 3: The current serving eNB establishes the new UE context when there is no X2 interface between the old anchor eNB and current serving eNB.
3. Conclusion
In this contribution, we focused on the open issues on light connection and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: In terms of PAI list, the MME should make a coordinated PAI list, and then provide it to the anchor eNB.
Proposal 2: Data forwarding via the X2 interface should be introduced in the Retrieve UE Context procedure.
Proposal 3: The current serving eNB establishes the new UE context when there is no X2 interface between the old anchor eNB and current serving eNB.
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