3GPP TSG-RAN WG4 Meeting #82

R4-1703885
Spokane, USA, 3-7 April, 2017
Source: 
Huawei

Title: 
NR Range 2 -  ACLR/ACS and OTA ACS requirement
Agenda Item:
10.4.3.3
Document for:
Discussion
1 Introduction
The WP5D simulation work has provided a provisional ACLR and ACS values for the NR BS, however these are relative values. In the case of ACS the BS requirement is in terms of an absolute interferer. For previous RAT’s this has been calculated at the conducted interface using agreed assumptions for BS noise figure.
In the OTA domain a conducted absolute requirement is meaningless and must be translated to an OTA requirement.

This paper discusses how this may be achieved.

2 Discussion

The existing RX ACS requirements for UTRA and E-UTRA are expressed as a BER or throughput requirement at a level offset from REFSENS (for wide area this is REFSENS+6dB) in the presence of an adjacent channel interferer of a specified absolute level.
The ACS value derived from the co-existence simulations is a relative figure. In the case of UTRA/E-UTRA this is 45dBc, so far for NR the response to WP5D has been given with the following ACS values [1]
	BS
	30 GHz
	45 GHz
	70 GHz

	ACLR
	27.5 
	25.5 
	23.5 

	ACS
	23.5 
	22.5 
	21.5 


Note. These values are for WP5D response only, actual values for requirements will be further approved by RAN4. However for the purposes of a worked example they are used here

2.1.1 Background on UTRA and E-UTRA ACS derivation

The absolute interference level is calculated by using the wanted signal level and the relative ACS figure, for example:

For UTRA
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And For E-UTRA
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Note. the actual E-UTRA requirement is -52dBm
In both cases Pwanted is based on REFSENS where:

For UTRA
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And for E-UTRA
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Substituting PREFSENS eqn. into the PACS eqn. results in some of the terms cancelling giving for both UTAR and E-UTRA
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Note: as B is 3.84MHZ for UTRA and 4.5MHZ for E-UTRA this explains the difference in the calculated PACS (10*log10(3.84.4.5)=-0.7dB)

The documentation on these calculations is difficult to trace so there may be some errors, however it is clear that the relative ACS value is translated to an absolute interferer level based on the noise floor of the receiver. The noise floor is dependent on the signal BW, which for NR will be confirmed once modulating parameters have been decided and the receiver noise figure.
2.1.2 NR OTA requirement

The bandwidth of the signal will be defined by the modulation and channel parameters, these are characteristics of the modulated signal which apply equally to a conducted interface or an OTA interface.

The receiver noise figure however is clearly a parameter which applies to the conducted interface, or the antenna connector.

It is currently being discussed what a suitable NF should be assumed for mm wave frequencies.
In companion paper [2] a methodology for deriving a minimum EIS requirement is discussed. This suggests that for the range 2 all OTA requirement a minimum antenna gain can be expected and hence a minimum EIS figure can be derived (as opposed to AAS and range1 where the antenna gain is based on the declared coverage RoAoA).

If an OTA minimum EIS figure can be agreed then the absolute ACS requirement can be derived from this level in the same way, rather than using the conducted NF alone.  

The absolute ACS level would hence be given by:
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Where 

D is the minimum required directivity, 

L is loss of the distribution loss antenna efficiency, 

off_peak_margin is 3dB and accounts for the reduction in gain at the 3dB RoAoA contour 

Alternatively as these terms are all considered as part of the min EIS requirement ACS level could be stated as originally stated.
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But in this case Pwanted is the minimum EIS requirement, the result is the same.
3 Summary

The methodology of finding the absolute ACS interferer value from the relative ACS value and the conducted reference sensitivity for UTRA and E-UTRA has been reviewed.

It is pointed out that for range 2 no conducted interface exists and hence a conducted requirement is meaningless.

As range 2 NR BS requires beam forming it is suggested that a minimum antenna gain requirement is derived and applied to both minimum EIS requirement [2] and also the absolute ACS interferer level.

The OTA ACS interfere level can then be calculated in a similar way to the conducted level but using the minimum EIS requirement.
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