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1 Introduction

For Lightly Connected UEs it has been proposed to introduce a RAN paging area. However, during the discussions the assumption has been that when paging is requested over X2 it is always successful. This paper discusses why this may not be the case.
2 Discussion
2.1 X2 reliability
For X2 there are no requirements regarding reliability. An X2 link may be torn down or a peer node may decide not to process information received if it as an example is low on resources and still, such an eNB would be able to provide service to UEs, even inter-eNB active mode mobility. Without core network assisted paging a X2 failure could trigger release of a UE when the RAN can only page via X2. Figure 1 shows how paging of a UE would fail if an X2 link in the RAN Paging Area (RPA in Figure 1) would become unavailable. 

1. eNB1 and eNB2 are both members of the RPA (RAN Paging Area) = 1

2. eNB1 sends the UE to inactive mode and provides a resume id.

3. UE is inactive

4. The UE moves to eNB2

5. X2 between eNB1 and eNB2 becomes non-operational

6. UE is not reachable (until MO action e.g. periodic TAU)

7. eNB1 receives DL data from the SGW

8. X2 paging fails since X2 non-operational
9. How does the sequence continue?
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Figure 1: The sequence shows how the UE is moved to idle mode when X2 paging fails.

Observation: RAN paging without core network assisted paging would fail if X2 in the RAN paging area becomes unavailable. 
There are several reasons why paging over X2 could fail. 

· Each eNB is free to take down its X2 link if needed hence there is no guarantee that a specific X2 interface will exist in the future. The document [1] explains why an autonomous algorithm configuring RAN paging areas specifically for inactive UEs would need to remove an X2 interface. 

· In case of overload the receiving node may not be able to process all incoming X2 paging messages. 
If core network assisted paging is supported step 9 would be to request a core network page to avoid release of the UE. This shows that even with a solution where explicit RAN paging areas are used the core network assisted paging is needed for the cases when X2 between the node assigning the resume ID and the new eNB cannot transfer the paging message. Since X2 does not exist core network assisted context retrieval including forwarding of DL data is also needed.
Proposal: RAN3 to implement core network assisted paging and core network assisted context fetch (including forwarding of DL data and handling of NAS PDUs) in order to support scenarios where X2 interface connections become or are not existent.
3 Conclusions and Proposals
Proposal: RAN3 to implement core network assisted paging and core network assisted context fetch (including forwarding of DL data and handling of NAS PDUs) in order to support scenarios where X2 interface connections become or are not existent.
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