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1 Introduction

The WI [1], “Signalling reduction to enable light connection for LTE”, was approved at RAN #71 meeting. The objective of this WI is to reduce the radio and network interfaces signalling overhead, and improve the UE access latency as well as UE power consumption for all device types.
In RAN2 #94 meeting, RAN initiated paging was agreed to be introduced. In following RAN2 #95 meeting, RAN2 agreed that the functions of a lightly connected UE include the RAN based paging area update mechanism. In this contribution, we will discuss the scenario of RAN based paging area update (PAU) failure and study how to deal with this.
2 Discussion
In last RAN2 #95 meeting, RAN2 agreed that ”UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area.” This means that a lightly connected UE is required to notify network only after it camping on a cell out of the configured paging area. In some cases, this is a reasonable requirement. For example, if we require a lightly connected UE to notify the network before moving out of paging area, the ping-pong effect may cause lots of unnecessary signaling overhead (e.g., unnecessary UE context fetch or S1-path switch).
However, this agreement may cause PAU failure. For example, once a lightly connected UE moves out of the configured paging area because of camping on a cell not support light connection. The lightly connected UE may fail to notify the network about moving out of the configured paging area. Because the cell not support light connection may not understand the notification information.
This may be happened because RAN2 also agreed that a lightly connected UE performs cell reselection based mobility which is the same cell reselection mechanism in RRC IDLE in last RAN2 #95 meeting. In current cell reselection mechanism, it does not take whether the cell supports light connection or not into consideration. Hence a lightly connected has possibility to camp on a cell does not support light connection and fails to PAU.
Observation: A lightly connected UE may camp on a cell does not support light connection and fail to notify network about moving out of the configured paging area.


Once a lightly connected UE fails to PAU or discovers its camping cell does not support light connection, it could get back to connected mode and try to notify MME or anchor eNB about this. However, this may cause lots of unnecessary signaling overhead for UE AS context fetch or S1-path switch especially when there may not have any traffic needs to transmit.
Another solution for the lightly connected UE is to release the stored AS context and enter idle mode. Since there may not have traffic need to transmit, it seems not have such urgent reason to reflect this.
Once the lightly connected UE has data/signal need to transmit, it could get back to connected mode. MME may inform anchor eNB to release the related S1-path and UE AS context, when MME receives attached request from the UE.
Proposal 1: When PAU failure, the lightly connected UE should release the stored AS context and enter idle mode.
Since the lightly connected UE does not notify network about PAU failure, the RAN based paging will fail to page the lightly connected UE. In this situation, the anchor eNB could send a notification to MME about the failure of RAN based paging. MME could initial MME based paging procedure to page the missing lightly connected UE. Since the missing lightly connected UE may enter in RRC idle mode based on the proposal 1, it could receive the paging message initiated by MME.
Proposal 2:  When RAN based paging fails to page a lightly connected UE, the anchor eNB should inform MME to initial MME based paging procedure for the lightly connected UE.
3 Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal 1: When PAU failure, the lightly connected UE should release the stored AS context and enter idle mode.
Proposal 2:  When RAN based paging fails to page a lightly connected UE, the anchor eNB should inform MME to initial MME based paging procedure for the lightly connected UE.
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