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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 procedures when UE moves in paging area.
2   Discussion

2.1   X2 Context fetch in light connection 
As we assume there always has X2 connection between the serving eNB and anchor eNB within the paging area, when UE moves within paging area, there have two scenarios where X2 context fetch is needed:
· DL data triggered context fetch

In this scenario, the DL data is buffer in anchor eNB, when the UE is resumed on the serving eNB other than anchor eNB as result of paging, the serving eNB needs to fetch context from anchor eNB, and the anchor eNB needs to forward the data to serving eNB after context transfer. Therefore in such scenario, configuration of data forwarding shall be supported in the context fetch procedure.

· UL data triggered context fetch

In this scenario, when the UE accesses to eNB other than the anchor eNB, the eNB needs to fetch context from anchor eNB. 
Proposal 1: configuration of data forwarding shall be supported in the X2 context fetch procedure for light connection
Currently X2 context fetch could be implemented by either RLF indication followed by Handover signalling or context retrieval procedure introduced for CIoT UP solution. Based on these, we have two options to implement context fetch for light connection.

Option 1: Handover signalling based context fetch
The straightforward method is to reuse RLF Indication message to trigger handover procedure for context fetch in light connection. However, this may have impact on MRO statistics. Therefore a new message(for example UE Information Indication) including UE ID similar as RLF Indication message could be introduced to trigger handover from anchor eNB to serving eNB in light connection as shown in figure 1.

Option 2: Context retrieval based context fetch
As discussed in section 2.1, the context fetch in light connection shall support configuration of data forwarding, however, current context retrieval does not support data forwarding. To do this, an indication indicating that the need of data forwarding needs to be introduced into Context Retrieval Response message. As the response, a new message needs to be introduced to transfer the allocated receiving GTP Tunnel Endpoint in serving eNB to anchor eNB for data forwarding.
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Figure1 Context Fetch procedure in light connection
As shown in the options in the figure2, both options could fulfill the requirement of context fetch for light connection. However, option2 needs more specification changes comparing option1.  Furthermore as discussed in [2], an X2 indication message is also needed to be introduced in the scenario where UE moves out of paging area, option1 is possible to allow a single procedure for both scenarios of mobility within paging area and mobility out of paging. Therefore, we prefer to use option1 for the context fetch in light connection.
Proposal 2: introduce new X2 message (UE Information Indication) instead of RLF Indication message to trigger handover from anchor eNB to serving eNB for light connection.

2.2   X2 paging in light connection 
When DL data arrives in anchor eNB, the anchor eNB sends X2 paging to other eNBs in the paging area of the light connection UE. The following information is identified for X2 paging message:  
· UE Paging ID

The UE Paging ID used for lightly connected UE is still under discussion, if legacy UE Paging ID (S-TMSI) is used, MME shall send UE Paging ID to eNB before the UE enters lightly connected state.

· UE index
The UE index used for lightly connected UE is still under discussion, if legacy UE Paging ID (IMSI mode 10) is used, MME shall send UE index to eNB before the UE enters lightly connected state.
· Paging DRX

The Paging DRX used for lightly connected UE is still under discussion, if IDLE DRX is used, MME shall send UE Paging DRX to eNB before the UE enters lightly connected state.

· Paging scope

Depending on the paging area discussion, the paging scope may be a list of cells or list of paging area IDs
· Paging Priority
In S1 paging, the MME maps the Paging priority from eMLPP priority level in [23.272], for eNB initiated paging. For RAN initiated paging, if paging priority is used, it needs to discuss how to determine paging priority by anchor eNB.
· Assistance Data for CE capable UEs
For CE capable UEs, the CE level shall be indicated to the eNB for paging repetition.
Proposal 3: X2 paging message shall include UE Paging ID, Paging DRX, Paging Scope, and Assistance Data for CE capable UEs, and it is FFS whether to include paging priority.
3   Proposals
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 2: Configuration of data forwarding shall be supported in the X2 context fetch procedure for light connection

Proposal 3: Introduce new X2 message (UE Information Indication) instead of RLF Indication message to trigger handover from anchor eNB to serving eNB for light connection.
Proposal 4: X2 paging message shall include UE Paging ID, UE index, Paging DRX, Paging Scope, and Assistance Data for CE capable UEs, and it is FFS whether to include paging priority.
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