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Purpose

The purpose of this paper is to define two statuses of UE mobility based on the analysis of the characteristics of UE mobility. The definition could help to reduce a number of the paging signalling and related resource.
Characteristics of UE mobility
Here we classify UEs into two categories according to the mobility of UEs: 

Some users are those who are moving around all the time such as passengers, taxi drivers. The most efficient way to locate them is to page them in the whole TA. And UEs initiate TA update whenever TA changes.
Other users are those who are staying in a place for a long time with little movement such as office-workers in office, people at home or restaurant. For those users, it is a waste for network to page them in the normal way – “paging in the whole TA”, even the users actually stay in the coverage of one Node B for a long time. An optimized way is to page these UEs only in the Node B where the UEs stay so that the number of signaling for paging and the related resource is greatly reduced.

Proposal 
It should be studied how network gets the information of UEs’ long stay in one Node B. And we have two methods described below to achieve it. For clear understanding, we define the following terms:

SETTLED status: One status of UE in the case that the UE stays in one Node B for a certain time

FLOATING status: Contrary status to SETTLED status in which the UE is paged in the normal way
SETTLED area: The coverage area in the node B level where the SETTLED UE stays

1. UE initiating SETTLED Registration procedure.

Listening to the broadcast of system information, UE could get the information of E-Node B, judging whether E-Node B changes. With no change for a certain time, UE could initiate SETTLED Registration procedure as following.
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                                Figure 1: UE initiate SETTLED registration 
Once received the SETTLED Registration Request message, MME/UPE keeps the identity of E-node B and sets a flag for the UE, marking the UE in SETTLED status. The paging for the UE is sent to this E-node B first. Consequently, the consumption of system resource especially the radio resource is greatly reduced. If the UE can not be paged in SETTLED area, MME/UPE would set the status of the UE FLOATING and page the UE in the TA granularity. If the SETTLED UE moves out of the SETTLED area, the UE would initiate a SETTLED Cancellation procedure similar to the SETTLED Registration procedure illustrated above. 
2. Network initiating SETTLED Registration procedure according to the movement of UE.


[image: image2]
Figure 2: Network initiate SETTLED registration 

MME/UPE could initiate SETTLED Registration if MME/UPE knows the UE has stayed in one E-node B for a certain time, for example, MME/UPE has received TA Update Request message from the same E-node B for a certain times. After that, the paging for the UE could be sent to the E-node B first. Once the SETTLED UE moves out of the E-Node B, the UE could set itself FLOATING status and initiate SETTLED Cancellation procedure.
Although the SETTLED status saves paging resource a lot, it also brings other overhead, i.e. the SETTLED Registration and Cancellation signaling procedure. The SETTLED Registration and Cancellation procedure could be combined into other procedures such as TA update to reduce the overhead, and even SETTLED Cancellation procedure could be avoided to minimize the overhead. For example, UE/Network initiates SETTLED Registration during TA Update procedure; if the SETTLED UE move out of the SETTLED area, the UE initiates TA Update procedure instead of SETTLED Cancellation and MME/UPE detects TA Update Request message sent from another E-node B, then sets the UE FLOATING status. The SETTLED UE could also do nothing if it moves out of the SETTLED area in order to reduce signalling, and as a result, MME/UPE maybe page the UE twice (E-node B granularity and then TA granularity) before the UE initiates next TA Update procedure. Then MME/UPE would set UE FLOATING status in the case of the UE could not be paged in the SETTLED area.
There are also other methods to achieve this objective. For example, it depends on the configuration of the operator whether one area could be set as a SETTLED area. Some places such as hotspot area, office building, residential area etc. can be set as a SETTLED area where UE maybe get a preferable charging rate. And even users could initiate SETTLED Registration manually by themselves.
Conclusion
The concept of settled status reduces paging resource, but also brings extra overhead, while the evolved system could minimise the overhead just because of the two-tier architecture. Settled Registration and Cancellation can be combined into such as TA update procedure, and CN could get from which ENB TA update is sent and deduce one UE’s stay in the ENB.
In summary, it is proposed in this paper:

1) To define two statuses (or modes) according to the movement of UE: SETTLED status and FLOATING status

2) SETTLED Registration to be initiated by the UE or the Network

Location management, paging and other signalling flows can be optimized to align the proposal. And it is also proposed to be reflected into TR 23.882.
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