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Introduction

This contribution proposes an additional approach to the limiting of signalling and paging load in idle mode between E-UTRA and UTRA/GSM based on the concept of Equivalent Tracking Areas and Technology Specific Tracking Areas.

Discussion

Various proposals have been discussed on how to limit location update signalling for idle UEs as UEs move between systems. This proposal also goes in the same direction, but also take an additional step to attempt and minimize the paging load, by introducing the concept of “Technology Specific Tracking Area” (TSTA) modealong with the concept of  “Equivalent Tracking Areas” (ETA). Each cell in the system belongs to one or more TSTA. The IDs of these tracking areas are advertised on the broadcast channel.

At a very high level, the solution can be described as follows: when a UE registers, it uses a Tracking area id specific to the technology it is camped on.  When it moves in idle mode, it may camp on another technology and it will register with a Tracking area ID specific for that technology.  If the technology changes become frequent, the UE starts using the concept of Equivalent Tracking Areas, by signalling that it has moved to a state where it can be paged on 2 technologies in the TA update message, so that it can move between technologies without generating location update signalling when it is within Equivalent Tracking areas. If the UE goes back to be camped on one technology and stays camped on that one technology for a sufficiently long period of time, then it can register with a TSTA mode, indicating in the in the TA update message that it is in a state such that paging will happen only on the currently camped-on technology. 

The algorithm to determine when a UE needs to use a ETA mode and when to go back to TSTA can be running in the network or in the UE. If the algorithm is run in the UE, the Evolved Node-B may advertise critical parameters to run the algorithm that may be used to tune the UE behaviour in selecting TSTA vs. ETA mode for usage in location update. These parameters may be for instance a time interval Ti over which to count how many times a technology change occurs, a threshold to compare this count with, in order to decide whether to switch to a ETA mode, and a “cooling off” timer to decide when it is OK to return to TSTA mode after a UE has been camped on a technology for a while. Using these parameters it is possible to bias the system behaviour more towards minimization of Location updates due to technology changes or towards minimization of paging load over 2 technologies. This can make it possible to address the areas of concern flexibly (and even dynamically) in different parts of the network.

Conclusion

A solution has been described that allows operators to flexibly minimize location update and paging load due to intersystem mobility in idle mode. It is therefore proposed to add the following text to section 7.3.2 of 23.882.

========================================

proposed change

========================================

7.3
Tracking Area

7.3.1
Description of issue

In GSM, mobiles are tracked in Location Areas and Routeing Areas. In UMTS, mobiles can be tracked in UTRAN Registration Areas as well as LAs and RAs. Within this Technical Report, Tracking Area is used as a generic name for LA, RA and URA.

Within the LTE/SAE work, there has been debate about how many levels of Tracking Area there should be.

7.3.1.x
Equivalent Tracking Areas and Technology Specific Tracking Areas

By introducing the concept of “Technology Specific Tracking Areas” (TSTA)  along with the concept of “Equivalent Tracking Areas” (ETA) described in Annex D, it is possible to both address the need to limit location update signalling and to limit paging load. Each cell in the system belongs to one or more TSTA.
 At a very high level, the usage of these concepts can be described as follows: when a UE registers, it uses a Tracking area id specific to the technology it is camped on.  When it moves to idle mode, it may camp on another technology and it will register with a Tracking area ID specific for that technology.  If the technology changes become frequent, the UE starts using the concept of Equivalent Tracking Areas, by signalling that it has moved to a state where it can be paged on 2 technologies in the TA update message, so that it can move between technologies without generating location update signalling when it is within Equivalent Tracking areas. If the UE goes back to be camped on one technology and stays camped on that one technology for a sufficiently long period of time, then it can register with a TSTA, mode, indicating in the in the TA update message that it is in a state such that paging will happen only on the currently camped-on technology.

The algorithm to determine when a UE needs to use a ETA mode and when to go back to TSTA mode could be running in the network or in the UE. If the algorithm is run in the UE, the Evolved Node-Bs or the network may advertise critical parameters to run the algorithm that may be used to tune the UE behaviour in selecting TSTA mode vs. ETA for usage in TA update. These parameters may be for instance a time interval Ti over which to count how many times a technology change occurs, a threshold to compare this count with, in order to decide whether to switch to a ETA mode, and a “cooling off” timer to decide when it is OK to return to a TSTA mode of operation after a UE has been camped on a technology for a while. These parameters may also be provisioned. Using these parameters it is possible to bias the system behaviour more towards minimization of Location updates due to technology changes or towards minimization of paging load over 2 technologies. This can make it possible to address the areas of concern flexibly (and even dynamically) in different parts of the network.
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