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1. Introduction

RAN and CT groups have recently agreed to adopt the ‘multple TA registration’ i.e. an approach in which the MME may assign multiple TAs to the UE while a cell broadcasts a single TA. 

This contribution discusses the use of tracking area- and the cell identity for the case of private networks/home cells and  avoids  the MME being aware of/ involved with cell identities for such scenarios. This paper proposes that:

· The MME assigns a TA identity including a TA code of variable length

· Cells broadcast the TA identity and the cell identity by means of a single combined parameter i.e. without indicating the border inbetween the two fields.
Another benefit of the proposal is that it provides efficient signalling support for fast moving mobiles.
2. Discussion
Operators have indicated that it should be possible to support signalling free mobility to/ from private networks/ home cells. Previously it has been suggested to support this for private networks/ home cells, the MME may assign a TA and an additional ‘Cell identity’. 
Operators have also indicated that it should be able to support fast moving mobiles not having to make excessive TA updates.

In this paper we show how private networks/ home cells and fast moving mobiles can be supported by means of the TAs only. The proposed approach, that is re-using methods included in the DECT protocols (see annex 5), works as follows:

A cell broadcasts a single TA identity as well as a single cell identity, that uniquely identifies the cell within the TA. The TA identity and the cell identity are combined within a single parameter with a fixed length, referred to as the ‘cell broadcasted TA-CI’. The eNB does not indicate the border between the TA identity and the cell identity.

During TA update, the network may allocate multiple TAs (i.e. an mTA list) to the UE. Such TA(s) are referred to as the ‘Assigned TA(s)’. The proposal is to apply a variable length for the Assigned TA (i.e. each Assigned TA may have a different length). Normally the Assigned TA will be shorter than the cell broadcasted TA-CI, in which case the UE considers the MSBits of the cell broadcasted TA-CI when verifying if it matches the Assigned TA. The length of the Assigned TA is referred to as the Tracking Area Length (TAL). Figure 1 illustrates the proposal.
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Figure 1: Cell broadcasted combined TA-CI and Assigned TA of variable length
Note
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). Our assumption is that it is not needed to reflect the eNB identity in a broadcasted identity.
In the following the use of the proposal is illustrated for three different cases: assignment of TA for a home cell (Figure 2), assignment of TA for a (regular) public cell (Figure 3), asignment of TA for multiple (regular) public cells (Figure 4). In these examples it is assumed that a 16 bits Tracking Area Code and a 16 bits cell identity are used for (regular) public cells.
In the case of a home base station, the TA corresponds with a single cell i.e. all bits of the TA-CI are used to indicate the TA, as shown in figure 2, providing over 4 billion unique TAs for private home networks/cells.
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Figure 2: Assigning TA for home cell, TAL= 32
When assigning a TA for a single (regular) public cell, all bits used to indicate the TA have to be considered when matching the Cell broadcasted TA-CI and the Assigned TA i.e. 16 bits in this example, as shown in figure 3.
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Figure 3: Assigning TA for single (regular) public cell, TAL= 16

When assigning a TA for multiple (regular) public cells, a subset of the bits used to indicate the TA have to be considered when matching the Cell broadcasted TA-CI and the Assigned TA, as shown in the following figure. In this example, see figure 4,  3 of the TA code bits are not considered (tan colour)i.e. 8 TA codes are covered by one TA assignment.
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Figure 4: Assigning TA for multiple (regular) public cells, TAL= 13
This example given in Figure 4, can accommodate for fast moving mobiles, Figure 5, gives an example of hoa a series of TAs can be covered by just one single indication of assigned TA. In this example with the MME providing TAL=13,  the UE will consider all those 7 cells with TA identities given on left column of table as being the same TA and thereby not do any TAU as the mobile moves through that series of cells.
	TAs of a series of cells 
(eg. along a motorway)
	Assigned TA (to UE by MME)

	0000 1111 0000 0001
	0000 1111 0000 0xxx

	0000 1111 0000 0010
	

	0000 1111 0000 0011
	

	0000 1111 0000 0100
	

	0000 1111 0000 0101
	

	0000 1111 0000 0110
	

	0000 1111 0000 0111
	


Figure 5: Assigned TA with 'don't care'bits 

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. Additionally, this approach caters for efficient handling of fast moving mobiles.
3. Conclusion & recommendation

This contribution discussed the use of tracking area- and some other identities in eUTRA and includes the following proposals: 

1. Cells broadcast the TA identity and the cell identity by means of a single combined parameter with a fixed length, referred to as the ‘cell broadcasted TA-CI’. 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

2. The length of the TA that is assigned to the UE, referred to as the ‘Assigned TA’ is variable. The UE considers the of MSBits of the cell broadcasted TA-CI when verifying if it matches the Assigned TA 
It is assumed that CT1 is the group to decide the two numbered proposals, while RAN2 is considered to be responsible for the proposal in the other bullet. After the groups have decided their respective parts, the conclusion should be captured in TS 36.300.
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5. Background info (Annex)

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

DECT abbreviations

ARI

Access Rights Identity

E


Extension, indicating is SARIs are broadcast

FP


Fixed Part

PARI

Primary Access Rights Identity

PP


Portable Part

RFPI

Radio Fixed Part Identity

RPN

Radio fixed Part Number

SARI

Secondary Access Rights Identity

Use of variable length TA
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on Areas (LAs):

A Location Area (LA) is defined as x bits of the PARI plus RPN part of the RFPI, see figures 7a and 7b. As soon as any
of these x bits change the PP has entered into a new LA and should do a location update. The x bits are indicated by the
Location Area Level (LAL) indicator

Location area with LAL = x bils.

REPl E PARI RPN
X bits
ation Area =x bits of PARI and RPN
Figure 7a
Default location area.
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Location Area = PARI

Figure 7b

LAL is submitted to a PP as a result of a successful location registration. See EN 300 17. ]. The PP uses the default

location area in the absence of a LA
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