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1 Introduction
In last RAN4#87 meeting, SSB based intra-frequency absolute accuracy and relative accuracy for intra-frequency and inter-frequency in FR1 were agreed with corresponding side condition, however FR2 still has been discussing. In this paper, we would like to discuss side condition related issue in FR2.

2 Discussion on side condition in FR2
RAN4 should define side conditions for RRM core requirement and corresponding performance requirement. The side condition is defined with Ês/Iot. 

In LTE, Ês  and Iot were defined as follows.

Ês
Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector

Iot
The received power spectral density of the total noise and interference for a certain RE (power integrated over the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector

The definitions can be reused in NR, however reference point should be aligned with RAN1 agreement. RAN1 agreed the reference point for SS-RSRP measurement as follows.
· For FR1, the reference point for the SS-RSRP shall be the antenna connector of the UE. 
· For FR2, SS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
For FR1 NR, the reference point for Ês  and Iot can be same as LTE.
For FR2 NR, the reference point for Ês  and Iot should be based on the combined signal from antenna elements. It means that Rx beamforming is to be considered.

In general, 2 cells are assumed for intra-frequency measurement. Cell1 is assumed for serving cell and Cell 2 is assumed for target(neighbouring) cell with each SNR(Ês/Noc). And SINR(=Ês/Iot) is calculated from the SNR. For FR2 NR, the SNR should include the beamforming gain. For discussion,  we reuse SNR_Cell1 = 6dB, SNR_Cell2 = 1dB which are assumed in link-level simulation assumptions for SSB-based measurement accuracy[1].
Table 2-1: Example of SNR  in FR2
	Parameter
	Unit
	Cell 1

(serving Cell)
	Cell 2

(neighboring Cell)

	SNR (beamforming gain is included)
	dB
	6 dB
	1 dB

	Ês /IoT (calculated from SNR)
	dB
	N/A
	-5.97 dB


Figure2-1 shows the example which each cell has different beam direction in FR2.
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Figure 2-1: Example of measurement in FR2
From Figure2-1, SNR_Cell1 of 6dB is defined with Rx beam direction # 1 and SNR_Cell2 of 1dB is defined with Rx beam direction #4. Each SNR is defined with different beam direction so it is not reasonable to define SINR with SNR_Cell1 of 6dB and SNR_Cell2 of 1dB. 
Figure 2-2 shows SNR for Cell1 and Cell2 according to Rx beam direction.
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Figure 2-2: SNR vs Rx beam direction in FR2
From Figure2-2, duration Rx beam direction #4, SNR_Cell1 is expected to be smaller than 6dB due to different beam direction between Tx beam of Cell 1 and Rx beam of UE. It results that expected SINR is larger than -5.97dB. In other words, it is very difficult to define the wanted side condition in terms of SINR with different Tx beam direction from Cell1 and Cell2.

To resolve the problem,  Tx beam direction from Cell1 and Cell2 is needed to be same. It can provide additional benefit that test environment is simple by putting same position for 2 cells.
And for wanted side condition, single SS block per SS burst set is needed to be configured. 

Proposal 1: For wanted side condition (Ês /IoT) in FR2, Tx beam direction from Cell1 and Cell2 is needed to be same.
Proposal 2: For wanted side condition (Ês /IoT) in FR2, single SS block per SS burst set is needed to be configured.

3 Conclusion
In this paper, we analysed side condition in FR2 with different Tx beam direction from 2 cells. For wanted side condition, we propose as follows.
Proposal 1: For wanted side condition (Ês /IoT) in FR2, Tx beam direction from Cell1 and Cell2 is needed to be same.
Proposal 2: For wanted side condition (Ês /IoT) in FR2, single SS block per SS burst set is needed to be configured.

Reference
[1] R4-1806551, “Link-level simulation assumptions for SSB-based measurement accuracy”, Ericsson
[image: image3.png]



_1590900632.vsd
1


2


3


4


w/ Rx Beamforming



_1590903056.vsd
#1


SSB


SSB


Serving Cell


Neighboring Cell


Time


SSB


SSB


SS burst periodicity


#2


#3


SSB


SSB


SSB


SSB


#4


Rx Beam direction #


SNR_Cell1


SNR_Cell2


6dB


1dB


5dB



