TSG-RAN Working Group 4 (Radio) meeting #82
R4-1701053
Athens, Greece, EU, 13th-17th February 2017
Source:
Ericsson
Title:
TP for TR 37.843: Adding background information for minimum OTA sensitivity requirement 
Agenda item:
7.13.3.4
Document for:
Approval
1. Introduction

In a companion contribution [1], the procedure and corresponding background information on how to derive the minimum OTA sensitivity was presented. 
In this contribution a text proposal for TR 37.843 sub-clause 6.2.2 have been created. The text proposal is based on the outcome of the procedure presented in [1].
The text proposal adds the division in frequency regions together with the output required to calculate minimum requirement levels for a medium frequency wide area 3-sector site base station. As input for the coming specification, also a draft table is also included with the minimum level as function of channel bandwidth and frequency.
2. Discussion

In the current version of 37.105, sub-clause 10.2, OTA sensitivity is requirement that is declared and tested. Introducing a fixed minimum requirement level for OTA sensitivity allow to use the requirement as reference for other requirements such as blocking and receiver intermodulation. 
When the minimum OTA sensitivity requirement is defined it allows RAN4 to abandon the traditional conducted requirements for reference sensitivity and move all RX requirements to the radiated domain.
3. Conclusion

At the end of this contribution a text proposal for TR 37.843, sub-clause 6.2.2 adding background information related to derive minimum sensitivity level for OTA sensitivity. 
4. References

[1]
R4-1701052, “Minimum requirement for OTA sensitivity “, Ericsson
[Text proposal]
6.2
Reference sensitivity level


6.2.1 
Background information on the conducted requirement

The conducted reference sensitivity serves two purposes. The first purpose is as a minimum RF performance requirement for sensitivity. The second purpose is as a reference level from which other RX requirements are defined.

The wide area sensitivity requirement has been derived based on estimation and assumption of the achievable noise figure in the BS receiver and the SNR requirement for the reference measurement channel.

For the medium range BS class, system simulations were conducted based on 2 network layers of which one was a macro layer and a second a micro layer. The micro sensitivity is set such that the macro layer is not significantly degraded due to large power UL transmissions in the micro layer, whilst the micro layer sensitivity is somewhat relaxed due to the fact that interference from the macro layer renders achieving the same sensitivity level not useful. Based on the simulations, a different sensitivity level than for the wide area BS class was decided.

For the local area BS class, system simulations and calculations of interference to the pico cells due to other network layers was calculated. The presences of potentially strong interference due to UEs transmitting to micros or macros means that a tight sensitivity for a pico cell does not make sense from a performance or cost perspective.

Thus in effect the wide area sensitivity is based on achievable performance, whilst the sensitivity for the other layers is based on interference conditions in a heterogeneous network.

6.2.2
Minimum EIS

6.2.2.1
General

In the Rel-13 AAS BS specification [3] there are 2 requirements related to minimum sensitivity:

· Sub-cause 7.2 Reference sensitivity level 

Part of the conducted receiver requirements; applies per TAB connector.
· Sub-cause 10.2 OTA sensitivity

Part of the radiated receiver requirements; applies in far field at declared RoAoA. EIS values and RoAoA are both declared.

The Rel-13 OTA sensitivity requirement currently is based on meeting a declared EIS value over a declared RoAoA. To provide a minimum EIS value which can replace the conducted reference sensitivity level, the EIS value is not declared but a minimum requirement is set based on the existing conducted minimum requirement.

The minimum EIS value depends on the equivalent non-AAS directivity of the UL radiation pattern and can be calculated as follows:
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Where: 

· L is a loss factor accounting for antenna losses, distribution losses, integration losses, etc.
· Prefsens is conducted reference sensitivity is the conducted reference sensitivity value in the Rel-13 TS 37.105.
· D is the estimated antenna peak directivity of a non-AAS BS, which has a beam pattern related to the AAS BS RoAoA.

· Doff-peak Margin is to allow coverage for the RoAoA other than just in the peak direction, using the same estimated antenna pattern used to derive the estimated antenna directivity D. 


The parameters needed to derive the minimum requirement level depends on RAT, frequency, deployment type (also capturing base station class). 
Table 6.2.2.1-1: Frequency regions

	Frequency Range [MHz]
	Frequency Region

	450-1500
	LOW

	>1500-2500
	MID

	>2500-3800
	HIGH


6.2.2.2
Wide Area 3-sector E-UTRA minimum requirement levels
For MID frequency region the minimum requirement level is calculated as:
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The minimum requirement for Wide Area 3-sector deployment E-UTRA base stations is listed in Table 6.2.2.2-1.

Table 6.2.2.2-1: Wide Area 3-sector E-UTRA minimum requirement levels 

	Channel bandwidth

[MHz]
	Frequency region
	Minimum

EIS

level [dBm]

	1.4
	LOW
	TBD

	
	MID
	-111.8

	
	HIGH
	TBD

	3


	LOW
	TBD

	
	MID
	-108.0

	
	HIGH
	TBD

	5


	LOW
	TBD

	
	MID
	-106.5

	
	HIGH
	TBD

	10
	LOW
	TBD

	
	MID
	-106.5

	
	HIGH
	TBD

	15
	LOW
	TBD

	
	MID
	-106.5

	
	HIGH
	TBD

	20
	LOW
	TBD

	
	MID
	-106.5

	
	HIGH
	TBD


[The end of text proposal]
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