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Abstract of the contribution: This paper proposes new solution on “Key issue 4: support of efficient Paging area management for Cellular IoT” which is using two layer tracking area approach. So this solution allows stationary CIoT devices applying relatively small Tracking Area and moving CIoT devices applying relatively large Tracking Area for efficient mobility. Therefore optimized size of TA can be managed individually for each different mobility aspects.
1 Discussion

It is assumed that the majority of CIoT application has no mobility or quasi static mobility characteristics. Therefore, in order to resolve the scare of paging resource issues which is stated in Key issue 4, the tracking area can be managed relatively small size (e.g. one or small number of cells) comparing to the legacy system. So the core network can trace the CIoT UE in a small size of area thus the paging will be transmitted to the restricted area. However, another killer application for CIoT is tracking devices (e.g. asset tracking) which is explained in Key issue 3 and this application requires wide range of mobility across the seas and even in different countries.
If the tracking area is small (e.g. one or small number of cells), the scarce of paging resource issues can be resolved for the stationary CIoT devices. However the frequency of Tracking Area Update for the moving CIoT devices is increased so the power consumption of these devices results in some inefficient situation. Therefore, if the CIoT system supports applications/services which have different mobility characteristics (i.e. no mobility and mobility type), applying different size of Tracking Area with this “Two layers tracking area handling” is efficient. The current EPS system allows network allocates different Tracking Area List to individual UE and the maximum number of Tracking Area is 16. However, if we take into the narrow band RAT account, allocating and managing more than one Tracking Area via NAS (i.e. Attach accept, TAU procedure) message can be another cause of UE power consumption. Therefore this paper proposes the two layer tracking area approach.
The two layers tracking area handling for CIoT allows efficient paging area management mechanism for both no mobility CIoT device and mobility CIoT device. The concept of the two layer tracking area is that, a cell belongs to two different tracking areas. The first tracking area namely no/low mobility TA which is relatively small (e.g. one cell or a few number of cells) and suitable for no mobility UE and the second tracking area ‘Normal mobility TA” is relatively large and suitable for the mobility CIoT application. In Figure 1, deployment example for two layers Tacking Area handling is depicted. The eNB shall broadcast two TACs. There are 5 eNBs and these 5 eNBs belong to TAC 1 as a Normal Tracking Area but also belongs to TAC 100 to 104 as a No/Low mobility Tracking Area each one by one.
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Figure 1 Concept of Two layers Tracking Area handling

UEs configured Normal mobility:

The configuration will be based on the subscription information or UE’s application usage. If the UE configured as Normal mobility then the UE should only refer the Normal mobility TAC which is broadcasted via System Information. So in Figure 1, this UE shall not trigger Tracking Area Update when the UE moves among eNB1 to eNB5
UEs configured No/Low mobility:

The configuration will be based on the subscription information or UE’s application usage. If the UE configured as No/Low mobility then the UE should only refer the No/Low mobility TAC which is broadcasted via System Information. So in Figure 1, this UE should trigger Tracking Area Update whenever the UE moves to different eNBs and the network can figure out the UE’s location in each cell level. So the network pages UE cell basis.
2 Proposal

It is proposed to capture the following solution to FS_AE_CIoT TR.23.720
* * * * Start of Change * * * *
6.X
Solution X: Two layers Tracking Area handling for CIoT
6.X.1
Description


The majority of CIoT application has no mobility or quasi static mobility characteristics. Therefore, in order to resolve the scare of paging resource issues which is stated in Key issue 4, the tracking area size can be managed relatively small size (e.g. one or small number of cells) comparing to the legacy system. So the core network can trace the CIoT UE in a small size of area thus the paging will be transmitted to restricted area. However, another killer application for CIoT is tracking devices (e.g. asset tracking) which is explained in Key issue 3 and this application requires wide range of mobility across the seas and even in different countries.

If the tracking area is small (e.g. one or small number of cells), the scarce of paging resource issues can be resolved for the stationary UE. However the frequency of Tracking Area Update for the moving CIoT devices is increased so the power consumption of these devices results in some inefficient situation. Therefore, if the CIoT system supports applications/services which have different mobility characteristics (i.e. no mobility and mobility type), applying different size of Tracking Area with this “Two layers tracking area handling” is efficient. The current EPS system allows network allocates different Tracking Area List to individual UE and the maximum number of Tracking Area is 16. However, if we take into the narrow band RAT account, allocating and managing more than one Tracking Area via NAS (i.e. Attach accept, TAU procedure) message can be another cause of UE power consumption.
The two layers tracking area handling for CIoT allows efficient paging area management mechanism for both no mobility CIoT device and mobility CIoT device. The concept of the two layers tracking area is that, a cell belongs to two different tracking areas. The first tracking area namely no/low mobility TA is relatively small (e.g. one cell or a few number of cells) and suitable for no mobility UE and the second tracking area ‘Normal mobility TA” is relatively large and suitable for the mobility CIoT application. In Figure 6.X.1-1, deployment example for two layers Tacking Area handling is depicted. There are 5 eNBs and these 5 eNBs belong to TAC 1 as a Normal Tracking Area but also belongs to TAC 100 to 104 as a No/Low mobility Tracking Area each one by one.
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Figure 6.X.1-1 Concept of Two layers Tracking Area handling

UE which is configured with different Tracking Area type should act as below.
UEs configured with Normal mobility:

The configuration will be based on the subscription information or UE’s application usage. If the UE configured as Normal mobility then the UE should only refer the Normal mobility TAC which is broadcasted via System Information. So in Figure 1, this UE shall not trigger Tracking Area Update when the UE moves among eNB1 to eNB5

UEs configured with No/Low mobility:

The configuration will be based on the subscription information or UE’s application usage. If the UE configured as No/Low mobility then the UE should only refer the No/Low mobility TAC which is broadcasted via System Information. So in Figure 1, this UE should trigger Tracking Area Update whenever the UE moves to different eNBs and the network can figure out the UE’s location in each cell level. So the network pages UE cell basis.
Procedure for configuring two layers tracking area handling:
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Figure 6.X.1-2 Procedure for configuring two layers tracking area handling
1.
During Attach/TAU procedure, MME configures applicable Tracking Area type (normal or no/low) to the UE. The MME provides Tracking Area list corresponding to the UE’s Tracking Area layer (normal or no/low)
2-A. CIoT RAT broadcast two TACs (one for Normal mobility, one for no/low mobility). A UE read system information and only applies configured Tracking Area type.
2-B. MME maintains UE’s location based on the configured Tracking Area type.
6.1.2
Impacts on existing nodes and functionality

Impacts on UE:

-
Supports two layers Tracking Area Handling (i.e. only apply one TAC among two TA type (i.e. TAC for Normal mobility and TAC for No/Low mobility)
Impacts on CIoT:

-
CIoT RAT shall broadcast two TACs (i.e. one for normal mobility and one for no/low mobility).

Impacts on MME:

-
Support two layers Tracking Area Handling (i.e. configuring appropriate TAC based on UE’s subscribed info) and manages two different layers TAC.

6.1.3
Solution Evaluation


This solution is applicable irrespective of the core network architecture solution. Also the system does not require providing of multiple Tracking Area list to individual UE. If the Cellular IoT system serves different mobility characteristics, this solution is appropriate.
* * * * End of Change * * * *
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1. Configuring a UE which Tracking Area layer (normal or no/low) is applicable during Attach/TAU
2-A. UE only apply configured TAC (normal or no/low) type among two layers TAC, 
Also triggers TAU based on configured TAC type (normal or no/low)
2-B. MME handling UE's location based on the configured TAC (normal or No/low) type



