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1. Introduction

In this contribution we propose that receive sensitivity and transmission power relaxations that are allowed in conductive measurements due to the aggregation of operating bands are also allowed in OTA mesurements. 
2. Discussion

WCDMA/HSPA terminals supporting certain interband configurations are allowed to have maximum output power and reference sensitivity relaxations. These relaxations are defined in 25.101. Relaxations are allowed because of the additional hardware required to enable the simultaneous operation with multiple bands. This additional hardware introduces additional insertion loss for receiver and transmitter chains. This additional insertion loss will be there also when UE is operating on single band mode on those bands belonging to a CA configuration and the applicaple MOP and REFSENS relaxations are thus allowed also in single band mode. 

For DB-DC-HSDPA Configuration 2 REFSESN relaxation was introduced to 25.144 in RAN4 meeting #54. Since then more band combinations have been allowed to have MOP and REFSENS relaxations but the OTA specification [3] has not bben updated. In RAN4 meeting #58 there was a proposal [1] to introduce the DB-DC-HSDPA and 4C-HSDPA conductive requirements into the OTA specification. This proposal was objected because conductive measurements and OTA measurements have different figures of merit and because the conductive measurements are also specified in extreme conditions but OTA measurements are not. In this contribution we discuss these two issues.
2.1 Difference in figures of merit

REFSENS

For conductive WCDMA REFSENS measurements the figure of merit (FOM) is bit error rate (BER). The BER criteria that UE must fullfill is 0.001 when the reception level is set to reference sensitivity level.

For WCDMA over the air (OTA) total radiated sensitivity (TRS) measurements the the figure of merit is also BER (1% BER) but in this measurement the lowest power level is searched where UE still meets the BER criteria.
The FOM for REFSENS indeed is different for conductive and OTA measurement as was recapped above. In order to understand what effect different FOMs have to measured REFSENS performance degradation when additional insertion loss is added into UE we have performed measurements. For maximum output power and TRP we note that the figure of merit is same, it is transmitted power.
The measurements were performed in following manner.

1. Conductive MOP nad REFSENS performance was measured

2. OTA TRP and TRS performance was measured

3. 1 dB additional insertion loss was added into UE transmitter and receiver chains

4. Conductive and OTA measurements were repeated with 1 dB additional insertion loss

5. 1 dB additional insertion loss was replaced with 2 dB additional insertion loss

6. Conductive and OTA measurements were repeated with 1 dB additional insertion loss

The outcome of the measuremetns is listed in table 1.



	Band
	TRP diff 1dB
	TRP diff 2dB
	TIS diff 1dB
	TIS diff 2dB

	WCDMA I
	1,29
	2,02
	0,99
	2,02

	WCDMA VIII
	0,79
	1,75
	0,23
	0,82



Table 1: Effect of additional IL for OTA measurements for band I
As can be seen from table 1 the addition of extra attenuation to receiver and transmitter bracnhes caused very similar degradation of OTA performance despite the different figure of merits. Degradations are not exactly 1 and 2 dB but OTA measurements have bigger uncertainties than conductive measurements which can explain some level of differenced in the results.
2.2 Extreme vs. normal condition testing

It was pointed on in RAN4 meeting #58 when discussed the [1] that conductive measurements and requirements need to take into account also extreme conditions but OTA measurements and specifications need only to take into account normal conditions. 
RAN4 has adopted the so called shared pain approach in defining the conductive relaxations. What this means in practice is that additional insertion loss coming from CA operation is studied with component specifications including extreme conditions component data. Then the actual relaxation which is given for a UE will be something less that the component data would justify. As an example for hi-low band combinations the additional IL of the diplexer required fior CA operation is in the order of 0.5 dB but the MOP relaxation is 0.3 dB and the REFSENS relaxations are 0 dB. It is also a fact that UE have much less margin in OTA measurements to the specification than those have in conductive measurements. 

Therefore we conclude that even though conductive requirements and relaxations take into account extreme conditions and OTA specifications do not, the shared pain approach has already eliminated the extreme condition IL allowance from the component specifications. When this fact is consider together with the fact that OTA measurement margins are smaller than in conductive measurement we cannot come to another conclusion than that the concuctive maximum output power and sensisitivity relaxations must be allowed also in OTA TRP and TRS tests.
3. Conclusion

In this contribution we renewed [1] our proposal to introduce the new conductive relaxations into OTA specificatios. It is noted that the REFSENS relaxations of the DB-DC-HSDPA configuration 2 are already in the OTA specification [3] since 2010. We have accompanying REL-9 CR in this meeting to introduce the requirements [4].
Proposal: the concuctive maximum output power and reference sensisitivity relaxations due to aggregation of bands are adopted in OTA TRP and TRS specification. Relaxations are allowed in single band operation if the operating band belongs to a DB-DC-HSDPA and 4C-HSPA configuration the UE supports.
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