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1. Introduction

This contribution proposes to agree on the use of the multiple TA list as the baseline and discusses the use of tracking area- and the cell identity, focussing on the support of private networks/home cells.
The proposal is to adopt the mTA list (i.e. the multiple TA assignment/ registration) as the baseline approach i.e. a cell broadcasts a single TA identity. Furthermore, it is proposed that the TA identity and the cell identity are combined in a common parameter with a variable border between the two fields. This is mainly to avoid that different types of identities need to be used to cover specific scenario’s e.g. home cells.
2. Discussion
2.1 Overlapping TAs versus multiple TA assignment
In this paper we will predominantly use the term mTA list to refer to multiple TA assignment/ registration, that other papers sometimes also refer to as equivalent TA list.

Considering that
· In principle everything that can be done with overlapping TAs can also be done with the mTA list
· The mTA list approach does not imply that the MME needs to be more aware of the radio access network topology (see note 1)
· The typical signalling cost is expected to be lowest for the multiple TA assignment (see note 2)

· It is desirable to have a single mechanism, unless it can’t handle everything

Our proposal is to adopt the mTA list as the baseline approach.

Note 1
An mTA list approach does not imply that the MME needs to be more aware of the radio access network topology; an MME implementation can define a static mTA list similar to a large TA in the overlapping scenario.
Note 2
It is currently assumed the TA identity is broadcast every radio frame i.e. 100 times/s. Our earlier RACH load calculations showed around 10 TA updates/s. Moreover, the cost of a broadcast bit is assumed to be a factor [3-10] higher than the average cost of a dedicated bit. Hence, it seems obvious that this approach results in the lowest signalling cost
2.2 Support of private networks/home cells
Private networks/home cells has been agreed as one of the drivers for LTE mobility control. It has been agreed that a mechanism other than forbidden TAs may be needed as some of these sub-networks could be very small, e.g. one cell.
It has been proposed to handle small sub-networks by means of the ‘Cell identity’ rather than by means of TAs. In this section we show how private networks/ home cells can be supported by means of the TAs concept only. This approach, that is using part of the facilities included in the DECT protocols (see EN 300 175-06, figure 7a, 7b) works as follows:

A cell broadcasts a single TA identity as well as a cell identity. The cell identity uniquely identifies the cell within the TA. The TA identity and the cell identity are combined in a common parameter with a fixed length. This broadcasted identity is truly combined i.e. the border between the TA identity and the cell identity is not indicated.

Note 3
Our assumption is that it is not needed to reflect the eNB identity in a broadcasted identity. In UMTS, each cell broadcasts a ‘Cell identity’ of 28b that ‘uniquely identifies a cell within a PLMN’. The size is based on the RNC-Id (12b) and the CI (16b). This identity is not used for cell identification (not used in neighbouring cell lists, not included in a measurement report)

During TA update, the network may allocate multiple TAs (i.e. an mTA list) to the UE. A length parameter may be associated with an assigned TA (i.e. an mTA list entry), indicating the number of MSBits of the TA the UE has to consider (i.e. the other LSBits need not be considered). In the following the length associated with the assigned TA is referred to as the Tracking Area Care bit length or TA-CBLn, as illustrated in the following figure.
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Figure 1: Assigned mTA with variable border

In the following the use of the proposal is illustrated three different cases: assignment of a the home cell, assignment of a regular tracking area, asignment of multiple TAs. In all these examples a 16 bits Tracking Area Code and a 16 bits cell identity are assumed.
In the case of a home base station, the TA-CBLn indicates that ‘all bits have to be considered’, as shown in the following figure.
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Figure 2: Home base example, TA-CBLn= 32
In the case of a regular tracking area, the TA-CBLn indicates that ‘only the TA Code bits have to be considered’, as shown in the following figure.
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Figure 3: Regular TA example, TA-CBLn= 16
In the case of assigning multiple TAs, indicates that ‘only part of the TA Code bits have to be considered’, as shown in the following figure. In this example, 3 of the TA code bits are don’t care i.e. 8 TA codes are covered by one TA assignment.
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Figure 4: Regular TA example, TA-CBLn= 13
We consider that the main merit of this flexible approach is that no special handling is needed for private networks/home cells i.e. the MME does not need to handle cell identities.
3. Conclusion & recommendation

This contribution discussed the use of tracking area- and some other identities in eUTRA. The proposal is to capture the RAN2 related parts of the proposals included in section 2 in to TS 36.300:
1. A cell broadcasts a single TA identity i.e. to adopt the mTA list (i.e. the multiple TA assignment/ registration) as the baseline approach
2. The TA identity and the cell identity are combined in a common parameter with a fixed length. The border between the TA identity and the cell identity is not indicated.

· The broadcasted cell identity uniquely identifies the cell within the TA i.e. it does not need to reflect the eNB identity

3. A length parameter may be associated with each TA assigned to the UE, indicating the number of MSBits of the concerned TA that the UE has to consider
4. References
[1] TS 36.300 Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
5. Background info (Annex)

This section includes an extract from one of the DECT specifications, EN 300 175-06.
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