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1. Introduction
In the email discussion after RAN3#55bis meeting, it is found that whether all cells of one eNB belong to the same TA is unclear. This contribution discusses the issue and proposes to enhance the working assumption of TA concept.
2. Discussion
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Figure 1

Figure 1 shows the normal understanding of the relationship between cells, eNBs, TAs and MME Pool Areas. All the cells of one eNB belong to the same Tracking Area. The overlapped area of MME Pool Areas contains entirely TA(s).
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Figure 2
As the example of the relationship between cells, eNBs, TAs, and MME Pool areas, the figure 2 shows the specific scenario of them. For example, the cells of  eNB-1 which are Cell 1, Cell 2 and Cell 3 belong to two TAs, i.e. TA-1 and TA-2. From the principle of overlapping MME Pool Area, all cells of TA-3 locate in the overlapped area.
For clearly, it makes two assumption cases as below:

Assumption 1: all cells of one eNB belong to the same TA.

Assumption 2: all cells of one eNB belong to at least one TA, i.e. the Tracking Area is based on cell but not on eNB.
2.1. IDLE mode mobility

Under the Assumption 1, UE shall perform TA Update procedure when it cross the TA border, and the serving eNB should be changed together. As the scenario in Figure 1, UE just performs TA Update when it moves from Cell 4 to Cell 5 coordinating with serving node changed from eNB-1 to eNB-2. When the UE moves from Cell 8 to Cell 9, it will trigger the TA Update which is performed with serving eNB and serving MME changing together. It is the natural procedure from the understanding of TA concept up to now.
But under the Assumption 2, UE shall perform TA Update procedure when it crosses the TA border without changing the serving eNB, as Cell-10 and Cell-11 in Figure 2. In the scenario of TA-2, the UE will change the serving eNB without TA Update when it moves from Cell 3 to Cell 4, the related procedure has neither been discussed at RAN3 nor SA2. As simply, just divides the cells in one eNB into different TAs, e.g. like the TA-5 and TA-6 in Figure 2, the TAU should also be performed when the UE moves from Cell 10 to Cell 11. As mentioned above, for the idle mode UE, it is possible that the TA Update would be performed without serving eNB change under the Assumption 2. But in the current specifications or working assumptions which is made for LTE/SAE, intra-eNB mobility can not involve Evolved Packet Core. In addition, signalling load will increase because of separate triggers for serving eNB change and TA update.
2.2. ACTIVE mode mobility

Under the Assumption 1 and the scenario shown in Figure 1, when the UE moves from Cell 4 to Cell 5, the inter-eNB handover without CN node relocation should be performed. The inter-eNB handover with CN node relocation will be performed when the UE moves Cell 8 to Cell 9. The procedures are also discussed and almost decided by RAN3 and SA2, and they are consisted with the procedures which are defined in pre-LTE/SAE.
Under the Assumption 2 and the scenario showed in Figure 2, the handover with TA Update would also be performed for intra-eNB Handover. It is very clear that much more complexities on handover procedure and the amount of signalling load will be increased under this assumption.
It can be concluded that for the active mode UE, the handover procedure will be more complex under Assumption 2 than Assumption 1. And it would increase signalling load for the system.

2.3. Conclusion
The pros of Assumption 2:

· It may be used to narrow the paging area in some scenarios, such as TA-5 and TA-6 which is shown in Figure 2. If the UE camps in TA5, the MME may send the paging request in Cell 10 only.

The cons of Assumption 2:

· The complexity and signalling load will be increased as discussed in 2.1 and 2.2. And, eNB has to know the mapping between cells and TA(s).
Comparing these two assumptions, we think that the cons of the Assumption 2 is the more significant factor we should consider when deciding the network deployment. The size of paging area and tracking area is a trade-off issue, the pros which is brought by Assumption 2 might be minified by the cons. 

Therefore, it concludes that Assumption 2 will leads to more complex implementation and signalling load for UE mobility both in Idle and Active mode.

3. Proposal

It is proposed to enhance the working assumption for TA Concept as below:
All cells of one eNB shall belong to the same TA.
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