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Introduction

Discussions about FDD inter-frequency cell identification performance have taken place over several meetings and on the RAN WG4 reflector.  

Substantial progress has already been made and it has been agreed to specify Max TGPL values for each set of Compressed Mode patterns, which guarantee a minimum CM gap density. However, it has become apparent that it is not straightforward to come up with a set of figures that suits the concerns expressed by all the different parties involved in the discussions. 

The following operator needs must be fulfilled by the performance specification:

· Operators must be provided with sufficient flexibility to optimise network performance as a function of the deployment conditions. A particularly difficult situation appears when low CM gap densities (figures down to 2% have been mentioned) when the UE speed is expected to be low. 

· Minimum requirements in inter-frequency cell identification must be guaranteed for all UEs in the network and for all deployment environments in order to achieve the expected network performance. 

In addition, UE manufacturers require

· Clear core specifications that can be verified by tests.

· No unnecessary design constraints resulting in additional UE complexity for no network performance benefit. An example of what we see as an unreasonable design constraint is specifying that a terminal must be able to detect an inter-frequency cell at 250 km/h with a gap density equal to 2%.

This document aims at proposing an approach that handles all the concerns expressed. An example that could constitute the basis for a CR once the actual figures are agreed is provided. 

Problem statement

Section 8.1.2.3.1 in TS 25.133 currently specifies the UE inter-frequency cell identification performance given a number of side conditions. The currently existing side conditions include:

· SCH Ec/I0 and CPICH Ec/I0 for the neighbour cell to be detected

· Event reporting delay specifications. 

· Compressed Mode configuration (TGL1, TGL2, TGD, Max TGPL) in Table 8.1. These parameters determine the range of mode gap density over which performance requirements must be met. Max TGPL is still not part of the specification, but its inclusion has been agreed. The set of actual figures has still not been finalised. 

The achievable performance by the UE also depends on a number of other factors that are often random and depend on both the equipment involved and the environment surrounding the UE: 

· Fading propagation conditions.

· Errors in the frequency references between the serving cell and the inter-frequency cell to be detected, resulting in timing drifts between the two cells at the UE antenna connector.

· Doppler shift between serving cell and inter-frequency cell to be detected due to UE mobility, also resulting in timing drifts at the UE antenna connector.

UE cell inter-frequency identification performance strongly depends on both the CM gap density available and on the overall frequency/timing drift between serving cell and inter-frequency cell at the UE antenna connector. High mobility environments result in higher drifts and UEs require therefore higher compressed mode gap densities to achieve successful cell identification. This issue is currently not adequately covered by the specification.

Proposal

The existing specification is prone to misinterpretation because at least one side condition is missing. It is proposed to add the Neighbour Cell Frequency Shift as one extra side condition for each of the agreed Compressed Mode pattern configurations. This should be applicable to at least Rel-5 and beyond.

The Maximum Neighbour Cell Frequency Shift (Max NCFS) is defined as the highest frequency offset at the UE antenna connector between the serving cell and the inter-frequency neighbour cell that the UE is required to identify. 

It is proposed that a Max NCFS value is specified for each set of CM patterns (i.e. each row in Table 8.1 in 25.133).

This approach provides an operator with a basis from which to determine whether a given Compressed Mode pattern is suitable by calculating the worst-case NCFS in its deployment scenario (taking into account both the maximum expected UE speed and frequency reference accuracy for the equipment deployed). Low density compressed mode patterns can therefore be used in low mobility scenarios.

The Max NCFS allows a clear core specification for UE inter-frequency cell identification that can easily be translated into tests by adding an NCFS to the inter-frequency cells to be identified. The core specification is no longer placing unnecessary design constraints on UEs.

An example of how this approach could be implemented is described below. Table 8.1 can contain as many sets of CM pattern parameters as necessary.

*************** Start of Proposal

8.1.2.3
FDD inter frequency measurements

In the CELL_DCH state when a transmission gap pattern sequence with the "FDD measurements" purpose is provided by the network the UE shall continuously measure identified inter frequency cells and search for new inter frequency cells indicated in the measurement control information. 

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose FDD measurement using the following combinations for TGL1, TGL2 TGD, Max TGPL and Max NCFS:

Table 8.1

	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]
	 Max TGPL [frames] 
	Max NCFS 
[ppm]

	7
	-
	undefined
	[TBD]
	[TBD]

	14
	-
	undefined
	[TBD]
	[TBD]

	10
	-
	undefined
	[TBD]
	[TBD]

	…
	…
	…
	…
	…


*************** End of Proposal

