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1
Introduction

Following recent agreements on the subject of paging in RAN3:

· During RAN WG3 #55, Equivalent TA List was agreed. 
· During RAN WG3#55bis, “Clarification of S1 Paging Procedure” was agreed.
The first agreement foresees that only one TA will be broadcasted on BCH in the cell and UE can be assigned to more than one TAs during the tracking area update procedure in order to minimise the number of tracking area updates. 
The second agreement – although very minor in nature – raises a question about the number of TAs which can be configured within one eNB, and this has not yet been discussed. 
This brief paper discusses this question and proposes the way forward.

2
Discussion
From the operator point of view, it might be easier to configure eNBs in the way that all the cells under one eNB belong to the same TA (note: however, the reasons why such operational approaches were followed in 2G/3G are not necessarily relevant to LTE). This will probably be the most common use case within the LTE deployment. However, there are some use cases that require support of more than one TA within an eNB.

2.1       Use Case 1 (Remote Radio Heads)
In the current networks the antennas are normally located within 50 meters of the eNBs and therefore the coverage area of on eNB is geographically limited. However, it is already possible today to use remote radio heads (RRH), where the antenna is connected to the eNB by an optical fibre, which allows the antenna (RRH) to be several kilometres from the eNB and therefore potentially leading to the situations where cells of the same NodeB eNB are not geographically closed. Such implementation is especially useful when the installation space for eNB hardware is limited at a certain site; The hardware can be installed at another site where space allows and still provide coverage in the desired area. This may require operators to configure different TAs under the same eNB in order to avoid restrictions on the deployment location of eNB and to get well configured Tracking Area boundaries.
2.2 Use Case 2 (TA size: balancing paging load and TA update load)

In 2G/3G systems, one driver is to make the LA/RA as large as possible to limit the number of LA/RA updates. This is countered by a desire to avoid overloading the paging channel.
One way of configuring “multiple tracking areas per UE” would be to divide the geographic area of each existing Routeing Area into e.g. 7 Tracking Areas. Then when a UE performs a TA update, the MME “accepts” the mobile into the TA of the serving cell PLUS the 6 TAs that surround the TA of the serving cell.

Such an approach results in each TA being significantly smaller than an RA.  However, it is still desirable to ensure that TA boundaries are well configured (e.g., cross commuter lines and motorways cleanly, rather than running parallel to them). Overall, this makes it more likely that the cells within an eNB may need to belong to different TAs.

2.3 Use Case 3 (Network Sharing)
The current agreement regarding Network Sharing foresees the use of the same TA and differentiation between operators by different PLMN Ids. In TS36.300 Section 10.1.7 it is stated: 
“If the E-UTRAN is shared by multiple operators, the system information broadcasted in each shared cell contains the PLMN-id of each operator (up to 6) and a single tracking area code (TAC) valid within all the PLMNs sharing the radio access network resources.” 
There are cases where an operator wants to configure only a subset of cells in the eNB  to be shared. However, the restriction that an eNB can only belong to a single TA would mandate all cells in the eNB are to be shared. This restriction may force an operator in some scenarios to deploy multiple eNBs (or buy an equipment which logically comprise multiple eNBs) one for the shared cells, and one for the non-shared cells.

2.4 Use Case 4 (Closed user group cells)

For the deployment scenario where an eNB is placed to provide indoor coverage for business users, it maybe required that some cells are closed to a subset of users. It is assumed that the access control for closed user groups is based on the Tracking Area concept, as is the case for 2G and 3G. If this is the case, by limiting the eNB to a single Tracking Area, it limits the flexibility of configuring a number of closed user groups where each group may be mapped to different cells under the same eNB.
2.5 Frequency Layer
The support of multiple TAs under the same eNB will give the operator the possibility to configure cells under the same eNB belonging to different frequencies to different TAs, which may be used to restrict the paging load and give the operator more flexibility in configuration and provision of certain services.
3. 
Conclusion

It is seen by operators that being able to configure multiple TAs in an eNB increases flexibility in deployment. 
It is therefore proposed that RAN3 concludes that the specifications shall support the case where different cells in the same eNB belong to different TAs.

Furthermore, it is proposed to capture the agreements in TS 36.000 and update the relevant parts accordingly. If required, it is proposed to inform RAN2, SA2 and CT1 about any RAN3 working assumptions on the TA concept and request their feedback on any restrictions, implications and recommendations.
