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1. Introduction

This paper introduces the concepts of register area and paging area to further clarify the issues for the mobility management of idle state UE. 
The proposals are proposed to be added into TR 23.882. 

2. Discussion

Register area is defined as the area where a UE is registered in the network and could move without initiating registration/update signalling. The network and the UE store the register area information as one of the UE’s context. 

Paging area is defined as the area where the network pages the UE.

In 2G/3G network the register area and paging area for idle mode UE are the same one, i.e. RA. And generally the register area and paging area are always the same, for the network doesn’t know where the UE is since the UE moves within the register area without initiating signalling. Register area in SAE is generally one TA, but it is not limited. Here the paging area defined is a subset of register area. The cause to define them separately is to differentiate them functionally. And in some situations they may be different.
TA Update and paging signalling are always a trade-off. The larger register area is, the less TA Update UE initiates; and the smaller paging area is, the less paging signalling the network initiates. In case the register area is different with the paging area for a UE, it’s the best for a UE to have a larger register area and a smaller paging area.
In the section 7.6 and annex D in the TR 23.883, a UE is allowed to be registered in Tracking Areas of E-UTRAN, UTRAN and GERAN. All the areas where the UE is registered are the register areas of the UE so that the UE moves within those areas without initiating signalling. 

To reduce paging signalling for idle state UE, the paging area is required to be smaller. In some situations, paging area could be calculated that it may be much smaller than the register area.
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Figure 1 : Paging area

The above figure shows paging area for a UE. TA3 is the UE’s register area. According to the UE’s velocity or the movement characteristic, a movement area of UE may be calculated, and the detail algorithm is FFS. The intersection of the movement area and the register area is the paging area of the UE, and the network could only page the area to find the UE.  
The key is how to get the movement area of the UE. It can be calculated by the UE’s possible fastest velocity and the time difference between the time paging is initiated and the time the UE last is active. Other methods are FFS to calculate the movement area of the UE.
Another example is presented in ‎[1].
The following figure is illustrated to show the paging procedure:

[image: image2]
Figure 2 : Paging message flow
1. Downlink data arrive at MME/UPE
2. MME/UPE calculates paging area of the UE according to the characteristic of the UE or other configurations.
3. MME/UPE pages the UE in the paging area which may be the same with the register area.

4. In case of paging failure in the paging area, paging in the register area may be initiated.

5. The UE responds to the MME/UPE.

6. MME/UPE sends data to the UE.

3. Conclusion

The concepts of register area and paging area are defined to clarify the mobility management of the idle state UE. The UE and the network store the register area in the context and the UE won’t initiate signalling while moving within the register area. Register area consists of at least one TA in the E-UTRA. Paging area is a subset of the register area for the UE. And UE is paged in the paging area. A larger register area and a smaller paging area for the UE would cause less TAU and less paging signalling, which is the best situation although it is hard to achieve. Some methods should be further studied.
4. References

[1] S2H060329, “Paging Optimisation in Overlapping Area”, Huawei
5. Proposal

The following changes are proposed to the section 3.1 in the TR23.882:

**** Start of 1st set of changes ****

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Mobility Management Entity (MME): manages and stores UE context (for idle state: UE/user identities, UE mobility state, user security parameters). It generates temporary identities and allocates them to UEs. It checks the authorization whether the UE may camp on the TA or on the PLMN. It also authenticates the user.

User Plane Entity (UPE): terminates for idle state UEs the downlink data path and triggers/initiates paging when downlink data arrive for the UE. It manages and stores UE contexts, e.g. parameters of the IP bearer service or network internal routing information. It performs replication of the user traffic in case of interception.

It is FFS whether Charging Information for inter-operator accounting is in UPE or in another functional block.

Idle State: is LTE_IDLE for SAE/LTE or PMM_IDLE for 2G/3G or URA_PCH, which is FFS

Nomadic Terminal: Terminal that does not have full mobile capabilities but would normally be expected

to roam between different points of attachment of the network, both wireless and wired.

Backward Handover: the source RAN node initiates the handover, and resources are prepared in the target RAN Nodes. Examples of this concept are reported in TR 25.931 [16].

Forward Handover: The UE changes to the target RAN node without any preparation in the network. Examples of this concept are reported in TR 25.931 [16].
Register Area: The area where a UE is registered in the network and could move without initiating register signalling.

Paging Area: The area where the network pages the UE.
**** End of 1st set of changes ****

The following changes are proposed to be added:
**** Start of 2nd set of changes ****

7.X
Key Issue Register Area and Paging Area
7.X.1
Description of Register Area and Paging Area
The key issue Register Area and Paging Area presents a way to clarify the mobility management of the idle state UE.
Register area is defined as the area where a UE is registered in the network and could move without initiating registration/update signalling. The network and the UE store the register area information as one of the UE’s context. 

Paging area is defined as the area where the network pages the UE.

In 2G/3G network the register area and paging area for idle mode UE are the same one, i.e. RA. And generally the register area and paging area are always the same, for the network doesn’t know where the UE is since the UE moves within the register area without initiating signalling. Register area in SAE is generally one TA, but it is not limited. Here the paging area defined is a subset of register area. The cause to define them separately is to differentiate them functionally. And in some situations they may be different.

TA Update and paging signalling are always a trade-off. The larger register area is, the less TA Update UE initiates; and the smaller paging area is, the less paging signalling the network initiates. In case the register area is different with the paging area for a UE, it’s the best for a UE to have a larger register area and a smaller paging area.

A UE is allowed to be registered in Tracking Areas of E-UTRAN, UTRAN and GERAN. All the areas where the UE is registered are the register areas of the UE so that the UE moves within those areas without initiating signalling.
7.X.2
Solution for Key Issue Register Area and Paging Area
T To reduce paging signalling for idle state UE, the paging area is required to be smaller. In some situations, paging area could be calculated that it may be much smaller than the register area.
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Figure 7.X-1: Paging area
Figure 7.X-1 shows paging area for a UE. TA3 is the UE’s register area. According to the UE’s velocity or the movement characteristic, a movement area of UE may be calculated, and the detail algorithm is FFS. The intersection of the movement area and the register area is the paging area of the UE, and the network could only page the area to find the UE.  
The key is how to get the movement area of the UE. It can be calculated by the UE’s possible fastest velocity and the time difference between the time paging is initiated and the time the UE last is active. Other methods are FFS to calculate the movement area of the UE.

The following figure is illustrated to show the paging procedure:
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Figure 7.X-2: Paging information flow
1)  Downlink data arrive at MME/UPE
2)  MME/UPE calculates paging area of the UE according to the characteristic of the UE or other configurations.
3)  MME/UPE pages the UE in the paging area which may be the same with the register area.

4)  In case of paging failure in the paging area, paging in the register area may be initiated.

5)  The UE responds to the MME/UPE.
6)  MME/UPE sends data to the UE.
7.X.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact.

7.X.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact.

7.X.5
Impact on terminals used in the existing architecture

Editors Note: It is FFS whether there is any particular terminal impact.

**** End of 2nd set of changes ****[image: image5.emf] 
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