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1 Introduction
In the last meeting the agreement and background on the FR2 OTA reference sensitivity was captured, there was some discussion on the capturing of the antenna mismatch loss. This has been analyzed in [1] and the proposals from [1] captured in the TR in this proposal.
The IM agreements form [2] have also been included as they are related to the distribution of losses and margins when calculating OTA refsens.
2 References
[1]
R4-1802968

FR2 sensitivity antenna mismatch

Huawei

[2]
R4-1801031

WF on NR BS RF FRCs

Ericsson
3 Text Proposal:

TR38.817-2 v0.6.0 
--------------Start of text proposal-------------
10.3.3
BS type 2-O

10.3.3.1
General

The OTA reference sensitivity requirement is the only sensitivity requirement used for BS type 2-0. OTA REFSENS RoAoA defines the region over which the EISREFSENS value is valid. For BS type 2-O, it is not clear what beam forming gain is needed even if there is a single ideal beam forming gain because the channel scenarios for the same BS class can potentially vary significantly. Hence in order to allow for implementation in different deployment scenarios a range of antenna gain is identified for each BS class. This range of antenna gain can then be used along with the implementation margin and SINR requirements to calculate a range of potential minimum EIS values. The vendor declares the OTA reference sensitivity within this range, depending on their view on the needed array size considering the propagation scenarios under which they expect their BS to operate.

The FRC and hence the noise BW for the reference sensitivity FRC is 50MHz.

Hence for a wide area BS
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Where: BW is the noise BW of the FRC, NF is the noise figure, IM is implantation margin not related to antenna array, SNR is the required SNR for demodulation and G is the antenna gain and RF losses.

10.3.3.2
Antenna gain and loss assumptions

 For WA BS the antenna gain (G) has been identified to be the range [10 to 30dB.]

G includes the antenna directivity and the antenna loss.

Losses may arise from a number of factors, including array related aspects such as scan loss, mutual coupling, steering loss, RF phase error, beam straddling, allowances for beam shaping algorithms, drop towards the coverage edge, radome related losses, antenna mismatch, and any other antenna array related RF losses. 

The current agreements assume there are no filter losses included, if band filtering is needed between the LNA and the antenna then additional loss may be added the value of this is FFS.


The exact distribution of directivity and loss is not formally agreed however the max and min values are based on the approximate extreme cases (based on 28GHz):

Low gain case:

[The minimum usable low gain for a wide area BS can be approximated based on the minimum cell size for a wide area BS. The minimum distance for a UE to the antenna for a wide area BS is 35m (assuming a 23.5m vertical separation). It is reasonable to expect that high throughput and hence high SINR should be achievable at distances greater than this. To achieve and UL SINR of 15dB for a 200MHz channel at 100m at least 10dB antenna gain is required.

This is equivalent to antenna of approx 4x4 elements (0.5λ spacing) with 3dB off peak margin and 4dB losses.]

High gain case:

[The high gain is limited by practical implementation of the antenna, a 64x32 element (0.5λ spacing) antenna would consist of 2048 elements and have a directivity of 38.1dBi. With some many elements it is likely the losses would be higher than for a smaller antenna, hence 3dB off peak margin and 5dB losses result in a gain of 30dBi]

Contributors to the loss are further discussed in subclause [5.10].

10.3.3.3
Noise figure assumptions

The noise figure for the receiver will increase as the frequency increases, the following values have been agreed for each frequency range:

Table 10.3.3.3-1 : Noise Figure values for the WP5D response in TR38.803
	Frequency range
	30 GHz 
(24.24 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)
	70 GHz 
(66 – 86 GHz)

	BS
	10 dB
	12 dB
	14 dB


The same NF assumption is used for all BS classes.
10.3.3.4
SNR and IM

{Editor note: this section will be used to reference (or repeat) the findings of the SNR simulation work which will be documented in subclause 7.2}
IM is the implementation margin associated with the RF parts and the BB, not including the antenna mismatch. It is the same for all frequency ranges and both conducted and OTA requirements. It has been agreed that:

· For REFSENS and ICS:
· IM = 2dB
· For Dynamic Range
· IM = 2.5 dB 

10.3.3.5
OTA Reference sensitivity ranges

{editor note: this section will contain the final sensitivity ranges}.
The following have been agreed for OTA reference sensitivity level for FR2:
-
Reference sensitivity power level, EISREFSENS [dBm] = X – ΔOTAREFSENS
-
Declared by BS manufacturer

-
X = -174 + 10*log(BW) + NF + SNR + IM

-
BW is the transmission bandwidth configuration of the wanted signal in Hz

-
NF is the noise figure of the BS
-
SNR is the required SNR to achieve 95% of maximum throughput (obtain from simulation)

-
IM is  implementation margin not related to the antenna array.
-
ΔOTAREFSENS
-
[1]dB step within the range [10] to [30]dB for WA

-
[1]dB step within the range [0] to [20]dB for MR

-
[1]dB step within the range [0] to [20]dB for LA

-
Reflect BS implementation parameters like antenna array gain

-
For MR and LA, more analysis needs to be done
--------------End of text proposal-------------
_1578494753.unknown

