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1. Introduction
Virtual cable setup was agreed to adopt for the measurement setup for multi-Rx demodulation testing [1]. To minimize the impact of OTA chamber, the test directions declared by DUT shall satisfy the 3 criteria including minimum isolation requirements. The value of minimum isolation defined in [1] is -12dB with square bracket which is reusing from legacy FR2 2-layer demodulation testing. It was proposed to enhance the value of minimum isolation requirements in RAN4#109 but not agreed due to the concerns on the feasibility of finding test directions.
In this paper, we proposed an enhanced approach to achieve better minimum isolation and the corresponding CR is submitted in [2].
2. Discussion
To analyze the impact with minimum isolation of [-12dB], the simulation was conducted based on the assumption agreed in [3] where ρ is the cross-talk interference generated by channel emulator and η is the cross-talk interference introduced by OTA chamber. The SNR different with different ρ and η is provided in [4] shown in Table 1. Note that η = -100dB is the ideal case meaning there is no interference introduced by OTA chamber.
Table 1: SNR difference with different ρ [dB] and η [dB] 
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	         (dB)

	= -100
	= -20
	= -15
	= -12
	= -8

	
	0
	0.5
	1.7
	4.1
	N/A

	
	0
	0.6
	2.1
	4.8
	N/A

	
	0
	0.6
	2.4
	6.1
	N/A

	
	0
	1
	3.7
	N/A
	N/A



Observation 1: With -12dB of the minimum isolation, the required SNR difference between with and without additional interference introduced by chamber cannot reach the target throughput with ρ=-12dB. It means that it is not testable in this case.
Observation 2: Even if the minimum isolation requirements is enhanced to -15dB, the SNR delta is 3.7dB that is still much greater than the target of 1dB.
In [3], it was agreed to further investigate how to satisfy the minimum isolation considering the following options:
· Option 1: Pure isolation 
· Option 2: Inverse channel approach
· Other option is not precluded
Option 2 is a potential approach to achieve better isolation to minimize the interference introduced by OTA chamber but the details of Option 2 were not discussed and captured in TR 38.871 [1]. 
To explain how option 2 works, the following Figure 1 shows the impact from OTA chamber.
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Figure 1: OTA chamber impact in multi-Rx demodulation testing
With conductive testing, the received signal can be given by:
                                                                                   (1)
While with OTA testing, the received signal can be given by:
                                                                             (2)
Where  is the target channel efficiency defined in TS 38.101-4 and  is the additional interference introduced by OTA chamber.
We can assume the interference between two TRPs and two polarizations as . Here T and R denote the OTA chamber pair of transmit probe T and receive probe R. Here i and denote the polarization of transmit and receive probe; in which if  they are the same polarization and if  they are different polarization. Here x and y are the transmit signal and received signal respectively.
                                        (3)

Therefore, if the impact of OTA chamber, i.e.,  could be removed or minimized in the testing, then the testing for multi-Rx demodulation would be more accurate. The principle of inverse channel approach is to construct inverse of channel matrix of OTA chamber to remove or minimize the impact of .
RSRPB has been used for checking isolation between branches in legacy FR2 demodulation testing. In multi-Rx demodulation testing, RSRPB could also be used to enhance the minimum isolation, i.e., minimize the impact of OTA chamber. 
An example of test procedures could be listed as below:
· Step 1: DUT declares AoA pairs which shall satisfy the 3 criteria defined in section 7.2.2.2 of TR 38.871 including [-12dB] minimum isolation requirement.
· Step 2: Test Equipment to check the isolation for all the branches based on UE RSRPB reporting and calculate  by following steps:
· TE sends SSB on pol. H from TRP1 (T1). UE measures and reports RSRPB of pol. H and pol. V at antenna panel 1 (R1). Similarly, UE measures and reports RSRPB of pol. H and pol. V at antenna panel 2 (R2).
· To get  by following equations:
· = RSRPB_V of R1/RSTx_H of T1
· = RSRPB_H of R2/ RSTx_H of T1
· = RSRPB_V of R2/ RSTx_H of T1
·  = RSRPB_H of R1/ RSTx_H of T1
· TE sends SSB on pol. V from TRP1 (T1). UE measures and reports RSRPB of pol. H from antenna panel 1 (R1). UE measures and reports pol. V and pol. H from antenna panel 2 (R2). 
· To get   by following equations:
· = RSRPB_H of R1/RSTx_V of T1
· = RSRPB_H of R2/RSTx_V of T1
· = RSRPB_V of R2/RSTx_V of T1
·  = RSRPB_V of R1/RSTx_V of T1
· TE sends SSB on pol. H from TRP2 (T2). UE measures and reports RSRPB of pol. V from antenna panel 2 (R2). UE measures pol. V and pol. H from antenna panel 1 (R1). 
· To get  by following equations:
· = RSRPB_H of R1/RSTx_H of T2
· = RSRPB_V of R1/RSTx_H of T2
· = RSRPB_V of R2/RSTx_H of T2
· = RSRPB_H of R2/RSTx_H of T2
· TE sends SSB on pol. V from TRP2 (T2). UE measures and reports RSRPB of pol. H from antenna panel 2 (R2). UE measures and reports pol. V and pol H from antenna panel 1 (R1). 
· To get  by following equations:
· = RSRPB_H of R1/RSTx_V of T2
· = RSRPB_V of R2/RSTx_V of T2
· = RSRPB_H of R2/RSTx_V of T2
· = RSRPB_V of R2/RSTx_V of T2
· Note that here RSRPB_i of Ra means RSRPB value reported by UE on pol. i from antenna panel a, and RSTx_i of Tb means Tx power of reference signal from TRP b.  is the estimated channel coefficients based on RSRPB.
· Step 3: Test equipment to apply the pseudo-inverse/inverse of  to achieve the target of the required SNR difference between with and without additional interference introduced by chamber, i.e., MU due to non-ideal isolation, is 1dB.
            (4)
After implementing 3 steps, the isolation between branches could be improved to achieve the target of the required SNR difference between with and without additional interference introduced by chamber, i.e., MU due to non-ideal isolation, to be 1dB.

Proposal 1: To introduce inverse channel approach as an enhancement in TR 38.871.
Proposal 2: To approve the corresponding CR in [2].
3. Conclusion
In this paper, we provide our views on minimum isolation requirements in multi-Rx testing and have the following proposals:
Proposal 1: To introduce inverse channel approach as an enhancement in TR 38.871.
Proposal 2: To approve the corresponding CR in [2].
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