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1
Introduction

Rel-13 introduced methods that basically enable the MME and the eNB to limit the paging scope and hence reduce usage of paging resources by means of collection paging assistance data at the eNB. Currently this paging assistance data is lost, once the UE context is transferred to another eNB or at S1 UE Context Release. This paper discusses how to preserve paging assistance data in such cases. 

2
Discussion

One of the topics discussed in Rel-13 was the possibility to maintain information of visited and suggested cells during inter-eNB mobility (handover and suspend/resume) and over several idle-active transitions.

Rel-13 decided to not introduce this possibility as it was argued that Rel-13 work should focus on low mobility UEs.

This restriction on scope is not given in Rel-14 anymore. So the focus of this contribution is to support a wider range of UE mobility scenarios. 

The drawback of the Rel-13 scheme to store back a recommended list of cells for paging is that this list is only collected during a single active period within a single eNB (Note, that the respective information is not even propagated during HO). It can be expected that the connection time of a UE is still a rather short one in average. The usefulness of information collected during such short lived active periods is rather limited. So, if a UE exhibits a higher degree of mobility than what was understood to be “low mobility” in Rel-13, it would be very useful to extend the period within which information for recommended cells for paging is collected. 
Observation 1 Usefulness of information on recommended cells for paging gathered during a rather short active period only is rather limited in Rel-13 in case of higher degrees of UE mobility.

Further, with the introduction of the UP CIoT EPS Optimisation in Rel-13 (“suspend/resume”) and its further development in Rel-14 (“light connected mode”), a UE Context in the E-UTRAN may exist for quite some time, collecting paging assistance data, which might get lost if the S1 signalling connection is released or if the UE Context is transferred to a neighbour eNB. Allowing the E-UTRAN to make use of paging assistance data without the need to re-collect such data after S1 signalling connection establishment or inter-eNB UE Context transfer, it is proposed to allow introduction of assistance data in respective S1 and X2 messages.
Observation 2 Useful paging assistance data collected while a UE context is available in an eNB will get lost once the UE Context is released and/or transferred to another eNB, in which case paging assistance data would need to be re-collected.

In order to avoid the need to re-collect paging assistance data from Initial UE Context establishment onwards, it is proposed to allow transferring available assistance data in the following way:
-
Introduce the possibility to provide the Information on Recommended Cells and eNBs for Paging IE

-
in the S1 INITIAL CONTEXT SETUP REQUEST and S1 HANDOVER REQUEST message.
-
in the X2 HANDOVER REQUEST message,
-
in the X2 RETRIEVE UE CONTEXT RESPONSE message (analogue to the introduction in X2 HANDOVER REQUEST)

-
in any further, future message of similar functionality (e.g. a Context Retrieval function that fetches UE Contexts via S1)

Proposal 1 It is proposed to consider introducing the Information on Recommended Cells and eNBs for Paging IE in respective S1AP and X2AP messages to support maintaining the recommended cell list over active-idle periods and during inter-eNB active mobility. This is also applicable for inter-eNB context transfer in the course of resumption of RRC connection.
3
Conclusion
This contribution discussed possible enhancements to the Rel-13 schemes for paging optimisation.
The following is proposed:
Proposal 1
It is proposed to consider introducing the Information on Recommended Cells and eNBs for Paging IE in respective S1AP and X2AP messages to support maintaining the recommended cell list over active-idle periods and during inter-eNB active mobility. This is also applicable for inter-eNB context transfer in the course of resumption of RRC connection.
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