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1   Introduction
In the last RAN3 meeting RAN initiated paging in Light Connection has been discussed and the following working assumptions are agreed.
-    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.
In this contribution, we will provide the further analysis on the S1 impacts.
2   Discussion
For RAN initiated paging, the UE index which is used for paging occasion calculation and the UE ID which is used to be conveyed on the RRC RAN initiated paging message are still under discussion in RAN2. If NAS layer ID is used in RAN initiated paging as UE index or UE ID, the MME needs to provide NAS layer ID to eNB before RAN initiated paging is triggered and the eNB shall store the NAS layer ID for subsequent trigger of paging if any. The Initial Context Setup and UE Context Modification procedures could used to provide NAS layer ID form MME to CN for RAN initiated paging. The DRX used for RAN initiated paging is also under discussion in RAN2, if IDLE mode DRX is used for RAN initiated paging, the DRX parameters shall also be indicated to eNB in Initial Context Setup and UE Context Modification procedures.
Proposal 1: The Initial Context Setup and UE Context Modification procedures could used to provide NAS layer ID or DRX parameters form MME to CN for RAN initiated paging if RAN2 decides to use NAS layer ID or IDLE mode DRX for RAN initiated paging ID.
Since the MME is transparent to state transition between lightly connected state and RRC CONNECTED mode, the MME may initiate context release of UE after a period of inactivity while the UE has been in the lightly connected state controlled by the eNB. A Light Connection capable indicator could be introduced in Initial UE Message to allow the eNB to report the support of Light Connection of the UE to prevent the MME to release the UE. Furthermore, with this indication the MME could decide to only provide NAS layer ID in Initial Context Setup procedure to the UE supporting Light Connection.
Proposal 2: A Light Connection capable indicator could be introduced in Initial UE Message.

Once an eNB receives the notification for RAN based paging area update from a UE lightly connected, and the eNB (serving eNB) is not the anchor eNB of the UE, the serving eNB may trigger the context fetch towards the anchor eNB and reconfigure the new RAN based paging area to UE. However, there exists the scenario where no X2 is available between the serving eNB and the old anchor eNB. For example, as shown in figure 1 below, the paging area includes several eNBs and the serving eNB is not neighbor of the anchor eNB of the UE and thus maybe no X2 exists between anchor eNB and serving eNB. In such case the S1 context fetch procedure needs to be used instead. 
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Figure 1 RAN based paging area update without X2 
If the S1 context fetch is not supported, the paging area update procedure will fail in such case, and thus the old S1 connection cannot be released even though the UE has left the old paging area. Therefore, S1 context fetch needs to be supported.
Proposal 3: S1 UE context fetch from new eNB to anchor eNB needs to be supported.
As the UE ID used in light connect is not decided yet, currently we can use Resume ID as baseline of the UE ID in light connection. For the routing of S1 context transfer messages, Global eNB ID (PLMN ID + eNB ID) and related TAI (PLMN ID + TAC) of anchor eNB are needed. However, current Resume ID only consists of eNB ID and UE ID in anchor eNB, additional information of PLMN ID and TAC of anchor eNB need to be known by serving eNB.

To support this, the UE needs to store the TAC and PLMN ID of anchor eNB. When the UE performs resume on serving eNB, the UE could indicate the stored TAC and PLMN ID to serving eNB. 
Proposal 4: TAC and PLMN ID of anchor eNB need to be known by serving eNB from UE.
Regarding the S1 context fetch procedure, there are 2 options:

· Option1: reuse inter-eNB information transfer procedure
In this option, eNB CONFIGURATION TRANSFER message could be used to carry the information in X2 UE Information Indication which is proposed for X2 context fetch in [1]. And then a S1 handover could be trigged for context transfer.

· Option2: define new procedure supporting S1 context transfer
Depending on the options used for X2 context transfer, different procedures could be introduced. If option1 is used for X2 context fetch, a new message UE Information Indication needs to be introduced to trigger S1 handover. If option2 is used for X2 context fetch, the messages of Retrieve UE Context Request, Retrieve UE Context Response, and Data Forwarding Configuration need to be introduced in S1. 
It seems that option2 needs more specification changes comparing option1. Therefore, we prefer to use option1 for the context fetch in light connection for simplicity.

Proposal 5: reuse eNB CONFIGURATION TRANSFER to carry the UE information to trigger S1 handover.

The corresponding CR for proposal1 and proposal2 could be found in [2]
3   Conclusion
In this paper, we provided the analysis on the procedures when DL signalling arrives in the anchor eNB in Light Connection, after comparison of the three options, we propose:
Proposal 1: The Initial Context Setup and UE Context Modification procedures could used to provide NAS layer ID form MME to CN for RAN initiated paging if RAN2 decides to use NAS layer ID for RAN initiated paging ID

Proposal 2: A Light Connection capable indicator could be introduced in Initial UE Message.

Proposal 3: S1 UE context fetch from new eNB to anchor eNB needs to be supported.
Proposal 4: TAC and PLMN ID of anchor eNB need to be known by serving eNB from UE.

Proposal 5: Reuse eNB CONFIGURATION TRANSFER to carry the UE information to trigger S1 handover.
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