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1.
Introduction

Up to RAN5#36 in August 2007 there has been no definition of Downlink RF signal level uncertainty for the signalling tests, including those where it is critical such as multi-cell selection tests. This has led to marginal performance or unrepeatability of test results across different platforms / UEs, often resolved on an ad-hoc empirical basis. At RAN#37 in November 2007 the problem was addressed for W-CDMA by Nokia CR R5-073269, which introduced a default uncertainty of +/-3dB in TS 34.108.
For LTE, it is proposed to define the Downlink RF signal level uncertainty at an early stage in the development of the Test specifications. With this approach, the signalling test cases can be written knowing the expected performance of the SS. Together with the performance of the UE specified in the relevant Core specifications, robust signalling test cases can be designed which align with the desired logical test purpose.
Detailed evaluation of the UE’s RF measurement capability and response under multi-cell scenarios is the domain of RRM testing, which will be covered in the RF conformance test specification TS 36.521-1. This RF test specification will contain the (tighter) uncertainties required to give the full test coverage.

2. Proposal for simple one cell test cases
The simplest case occurs when the UE receives a signal from one e-NodeB. However for LTE the UE is assumed to have 2 antenna connectors and “normal conditions” are when the UE receives the same signal on each antenna. So, even for the simplest case the signal level should be defined on both UE antenna connectors.

For signalling tests, it is undesirable to specify uncertainties which would require calibration of the SS and associated cables. For this reason, it is proposed to specify fairly loose figures, and to allow a range of loss for the RF cable between the SS connection port and the UE antenna connector. This should allow for cost-effective test systems and speedy signalling test campaign execution.

The following figures are proposed:
Table 2.1
	
	
	
	Unit
	Notes

	SS Downlink signal power
	-2.5
	+3.5
	dB
	Relative to nominal

	Cable transmission
	-1.0
	0.0
	dB
	Cable can only have loss

	Signal seen at UE antenna connector
	-3.5
	+3.5
	dB
	Into “perfect” 50 ohm load


The remaining question of mismatch uncertainty has been discussed before, but it has not been possible to reach any consensus or to agree a specification of VSWR at the SS connector or at the UE antenna connector. However, the mismatch uncertainty will in practice affect the level seen by the UE, and the uncertainty will not be zero. Therefore, a pragmatic approach is suggested here: to simply make a fixed allowance of +/-1.5dB. This gives a more realistic build-up as in table 2.2:
Table 2.2
	
	
	
	Unit
	Notes

	SS Downlink signal power
	-2.5
	+3.5
	dB
	Relative to nominal

	Cable transmission
	-1.0
	0.0
	dB
	Cable can only have loss

	Mismatch allowance
	-1.5
	+1.5
	dB
	Arbitrary, but non-zero figure

	Signal seen at UE antenna connector
	-5.0
	+5.0
	dB
	


The SS Downlink signal power has been given an asymmetric value to compensate for the fact that the RF cable between SS and UE will have loss, but can never have gain. Although this appears as a slightly unusual requirement on the SS, we believe it to be outweighed by the use of a simple, symmetric, default value for the signal level as seen by the UE. The aim is that as many signalling test cases as possible are designed to work with this default level uncertainty.
As in TS 34.108 for W-CDMA, many LTE signalling test cases will be designed to use a nominal RF level in the middle of the UE’s range, representing an “average” UE neither near to, nor far from, the e-Node B. For such levels an uncertainty of +/-5dB will not affect the test outcome of a suitably defined test.
It is intended initially that the signal level uncertainty should apply independently at each UE antenna connector. Although practical implementations will almost certainly have some correlation of uncertainties across the two UE ports, it is better not to assume this when designing signalling test cases as it would add complexity without adding value.
3. Multi-cell signalling test cases
The previous section is an initial proposal for simple one cell test cases. It is recognised that there are many signalling test cases involving more than one cell. The simplest starting point for these would be to design the test cases on the (default) assumption that each cell complies with the single cell criteria, and that no other criteria are required concerning, for example, the relative level difference between two cells (which could be up to 10dB).
For a test case where one cell is intended to be significantly higher in level than another, the allowable relative level difference between the two cells, together with a UE that had the maximum allowable level reporting error, could affect the test verdict if the levels were not chosen far enough apart (as an example, the UTRA Carrier RSSI Inter frequency relative accuracy for W-CDMA can be up to +/-7dB, as defined in TS25.133 v7.10.0 Table 9.11). If it proves to be impossible to design a robust signalling test case using the proposed “independent single cell” parameters, then it may be necessary to constrain the relative levels of multiple cells.
For a practical SS and UE test setup, realisable constraints on the relative levels of multiple cells would depend on whether the two cells were on the same frequency, or whether the levels were a long way apart. The analysis would be complicated by having two separate cables to two antenna connections at the UE. Additional SS specifications for multiple cells are of course possible but the benefit needs to be assessed.
It is therefore proposed initially that signalling test cases, including multi-cell test cases, are designed using the proposed “independent single cell” parameters. Should this not prove feasible, options might be:

· To define further default SS constraints for multiple cells
· Classify the test as an RRM test, and use a test system where calibration was acceptable.
4. Recommendations

a) Incorporate the uncertainties and assumptions of Table 2.2 into a test specification, such as TS 36.508.
b) Agree to define signalling test cases to be compatible with the figures in Table 2.2.
c) To flag up to RAN5 any signalling test cases which cannot be designed be compatible with the figures in Table 2.2, and agree a way forward to implement those test cases reliably.





































































































































































































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





Page 2

