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1
Introduction

In LTE, the position of a UE that is in LTE_ACTIVE state is known at cell level, the network will page it in this special cell and only use radio resources in this cell. The position of a UE that is in LTE_IDLE state is known at the level of a Tracking Area, in order to contact the UE, the network will page it in this entire Tracking Area and use radio resources in this whole Tracking Area. That is, the larger the paging area, the most resources are used.
We all know that TAU signalling and paging resources are always a trade-off. The larger Tracking Area is, the less TAU UE initiates; and the smaller paging area is, the less paging resource is used. In case the tracking area is different with the paging area for a UE, We suppose it’s the best for UE to have a larger Tracking area and a smaller Paging area [1]. In this paper, we discuss a scheme to reduce the paging area in some scenario in order to reduce the paging load on the radio interface.
2
Discussion
As discussed in [2], considering UE power consumption reason, the network may send the UE to LTE_IDLE state if a data session that had not generating user traffic for a predefined duration. However neither the core network nor eNB can be sure whether the service was completed or still is ongoing at the application layer. So the network has to send the UE to LTE_IDLE with the uncertainty about the situation of the application layer.

Accordingly, in general it is sensible to assume that likelihood of incoming paging to the UE is higher immediately after the UE enters LTE_IDLE. We suppose we should take this scenario into consideration to reduce the paging load.

In this paper, we propose a scheme in which paging area should be smaller than the whole TA right after the UE enters LTE_IDLE for a predefined duration and performs paging in normal TA afterwards(after that predefined duration).

Here we assume that the UE location information (Herein UE’s last active eNB information) kept in network will not be deleted immediately after UE enters into LTE_IDLE. Instead, the location information of which the last known eNB UE belongs to would be temporarily kept for a predefined duration. The details are shown as below:
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Figure 2.1 Normal case

1) During the RRC connection release procedure, if the “release cause” in RRC CONNECTION RELEASE indicates the release procedure is caused by “user inactivity”, then  UE may carry and send its mobility status to NetWork in the RRC CONNECTION RELEASE COMPLETE message, which would indicates that it is moving in “High mobility” or ‘low mobility’;

2) NetWork side will receive and store UE mobility status in UE context, and NetWork  side will keep the UE position information for a given time after UE enters into LTE_IDLE 

3) When timer expires, NetWork side will delete the position information and UE’s mobility status..
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Figure 2.2 Paging case

1) During the RRC connection release procedure, if the “release cause” in RRC CONNECTION RELEASE indicates the release procedure is caused by “user inactivity”, then  UE may carry and send its mobility status to NetWork in the RRC CONNECTION RELEASE COMPLETE message, which would indicates that it is moving in “High mobility” or ‘low mobility’;

2) NetWork side will receive and store UE mobility status in UE context, and NetWork  side will keep the UE position information for a given time after UE enters into LTE_IDLE 

3) When NetWork side needs to page UE in LTE_IDLE, it will check if the timer is still running first, if yes, it will check UE mobility status;

4) If UE is in low mobility, Network will initiate paging for this UE in its last known eNB level; and if UE is in high mobility, Network will page UE in whole TA.

5) If the timer has expired when network needs to page UE, then Network will page UE in whole TA as the normal paging procedure.
Note: 

a、 UE could determine its mobility status by continuously calculating the distance it has moved in a given time or some other ways to evaluate UE’s mobility status.
b、 When network would like to page certain UE and check its mobility status, if no mobility status is found in network even if the timers is running, network would still page UE in TA area as normal paging procedure.
c、 Considering this proposed paging scheme is used only if UE is in low mobility and paging is coming immediately after UE enters into LTE_IDLE, we assume UE will not go very far in this short time, so the paging missing possibility is very small. 
However, if the first time paging missing possibility is still disputed, we suppose we can determine that eNB and its neighbouring eNB (within the same TA) as the fist time paging area, this scope is wide enough  to avoid paging missing, moreover, it is still much smaller that the whole TA when TA includes many eNB. We still can achieve much gain from this proposed scheme.
d、 Another way to avoid the small possibility of paging missing is, in case of paging failure in the paging area, paging in the Tracking area may be initiated.
3
Conclusion
In this paper, it is proposed a paging scheme that network could determine Paging area depends on UE mobility status, so as to reduce much paging load on radio interface and save radio resource for data transmission. It is suggested to RAN2 to consider the above proposal, and if agreeable, to reflect them into the LTE technical report.
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