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1	Introduction
RAN4#108bis agreed with the way forward on UE demodulation and CSI requirements for FR2 multi-Rx DL reception [1]. This contribution discusses the remaining open issues on the PDSCH requirements with FR2 UE multi-Rx reception scenario.
2	Discussion
2.1	sDCI-based transmission
	Agreement:
· Evaluate joint and separate processing for sDCI.
· For sDCI, consider separate processing as baseline. Joint processing is FFS.



[bookmark: _Hlk149231705]We have evaluated the sDCI-based SDM transmission schemes for both separate processing and joint processing according to the simulation assumption in [2]. Table 1 summarizes the simulation results regarding SNR to achieve 70% of the peak rate from [3].
[bookmark: _Ref149229711]Table 1	Summary of sDCI-based SDM transmission simulation results.
	MCS
	Rank
	FO for TRP2 (Hz)
	TO for TRP1 (us)
	rho (dB)
	Separate processing
	Joint processing

	17
	1+1
	600
	-0.0625
	-12
	13.8
	13.2

	
	
	
	
	-9
	14.7
	13.6

	
	
	
	
	-6
	16.8
	14.5

	
	
	0
	0.25
	-12
	13.3
	13.1

	
	
	
	
	-9
	14.3
	13.5

	
	
	
	
	-6
	16.4
	14.4

	13
	2+2
	600
	-0.0625
	-12
	16.3
	16.5

	
	
	
	
	-9
	17.8
	17.1

	
	
	
	
	-6
	Not achieve peak
	18.3

	
	
	0
	0.25
	-12
	16.1
	18.5

	
	
	
	
	-9
	17.5
	19.2

	
	
	
	
	-6
	Not achieve peak
	20.3



From the simulation results, it is observed the 2+2 cases with rho=-6dB do not achieve the peak rate. Considering the impairment margin and achievable SNR in OTA environment, we propose to consider two test cases.
Proposal 1: Consider the following PDSCH demodulation requirements with sDCI-based SDM scheme. 
· 1+1, MCS17, ρ=-6dB, FO/TO=600Hz/-0.0625us
· 2+2, MCS13, ρ=-12dB, FO/TO=0Hz/0.25us
According to our simulation results, it is also observed the joint processing result is about 2dB better than the separate processing for the case with 1+1 rho=-6dB. To avoid performance misalignment among companies with different receiver algorithm assumption, we propose to define two requirements one with separate processing and another with joint processing. Since it does not affect to the gNB configuration, we think it is sufficient to introduce a UE feature (not capability) like Rel-15 SU-MIMO interference mitigation advanced receiver.
[bookmark: _Hlk149940718]Proposal 2: Define two PDSCH demodulation requirements: one with separate processing and another with joint processing, at least for the sDCI-based SDM transmission with 1+1 MCS17 rho=-6dB case.
Proposal 3: Introduce new UE receiver feature for FR2 multi-Rx reception, such as:
· Multi-Rx simultaneous reception advanced receiver:
· Joint processing receiver with MIMO detector processing 4Rx and l1 + l2 layers across two TRPs
2.2	mDCI-based full-overlapping transmission
	Issue 1-1-6: MCS and layer selection for mDCI fully overlapping case.
Agreement:
· Separate processing
· 1+1: MCS 17, ρ = -12dB 
· Other scenarios are not precluded, such as 2+2 configuration.



Like sDCI-based SDM schemes, we have evaluated the mDCI-based full-overlapping transmission schemes for both separate processing and joint processing according to the simulation assumption in [1]. Table 2 summarizes the simulation results regarding SNR to achieve 70% of the peak rate from [3].
[bookmark: _Ref149231943]Table 2	Summary of mDCI-based full-overlapping transmission simulation results.
	MCS
	Rank
	FO for TRP2 (Hz)
	TO for TRP1 (us)
	rho (dB)
	Separate processing
	Joint processing

	17
	1+1
	600
	-0.0625us
	-12
	10.3
	10.1

	
	
	
	
	-9
	11.2
	10.5

	
	
	
	
	-6
	13.3
	11.4

	
	
	0
	0.25us
	-12
	10.0
	10.2

	
	
	
	
	-9
	10.8
	10.8

	
	
	
	
	-6
	12.9
	11.8

	13
	2+2
	600
	-0.0625us
	-12
	13.9
	13.8

	
	
	
	
	-9
	15.9
	14.4

	
	
	
	
	-6
	Not achieve peak
	15.6

	
	
	0
	0.25us
	-12
	13.7
	16.4

	
	
	
	
	-9
	15.5
	17.3

	
	
	
	
	-6
	Not achieve peak
	18.3



From the simulation results, it is observed the SNR to achieve 70% of peak rate with 1+1 MCS17 cases with rho=-12dB is around 10.0dB and 10.2dB for the separate processing and joint processing, respectively. We think this condition is feasible if we consider impairment margin and achievable SNR level in OTA test environment.
Proposal 4: Define the following PDSCH demodulation requirements with mDCI-based full-overlapping scheme.
· 1+1, MCS17, ρ=-12dB, FO/TO=0Hz/0.25us
Regarding the assumed receiver we don’t see significant performance difference between the separate processing and joint processing as far as rho=-12dB. We think it is sufficient to define single test case for mDCI-based full-overlapping transmission.
Proposal 5: Define single PDSCH demodulation requirement assuming separate processing for multi-DCI based full-overlapping scheme as far as rho=-12dB.

2.3	mDCI-based non-overlapping transmission
	Issue 1-1-7: MCS and layer selection for mDCI non overlapping case.
Agreement:
· Separate processing
· 2+2: MCS13, ρ = -12dB



We have also evaluated the mDCI-based full-overlapping transmission schemes for both separate processing and joint processing according to the simulation assumption in [1]. Table 3 summarizes the simulation results regarding SNR to achieve 70% of the peak rate from [3].
[bookmark: _Ref149232028]Table 3	Summary of mDCI-based non-overlapping transmission simulation results.
	MCS
	Rank
	FO for TRP2 (Hz)
	TO for TRP1 (us)
	rho (dB)
	SNR for 70% of peak

	13
	2+2
	600
	-0.0625us
	-12
	13.5

	
	
	0
	0.25us
	-12
	13.3

	17
	1+1
	600
	-0.0625us
	-12
	10.0

	
	
	0
	0.25us
	-12
	9.8



From the simulation results, it is observed the SNR to achieve 70% of peak rate with 2+2 MCS13 cases with rho=-12dB is around 13.5dB for the separate processing and joint processing, respectively. We think this condition is feasible if we consider impairment margin and achievable SNR level in OTA test environment. 
Proposal 6: Define the following PDSCH demodulation requirements with mDCI-based non-overlapping scheme. 
· 2+2, MCS13, ρ=-12dB, FO/TO=600Hz/-0.0625us
Regarding the assumed receiver, we don’t expect significant performance difference between the separate processing and joint processing due to the non-overlapping transmission. We therefore propose to define single test case for mDCI-based non-overlapping transmission. 
Proposal 7: Define single PDSCH demodulation requirements assuming separate processing for multi-DCI based non-overlapping scheme.

3	Summary
Proposal 1: Consider the following PDSCH demodulation requirements with sDCI-based SDM scheme. 
· 1+1, MCS17, ρ=-6dB, FO/TO=600Hz/-0.0625us
· 2+2, MCS13, ρ=-12dB, FO/TO=0Hz/0.25us
Proposal 2: Define two PDSCH demodulation requirements: one with separate processing and another with joint processing, at least for the sDCI-based SDM transmission with 1+1 MCS17 rho=-6dB case.
Proposal 3: Introduce new UE receiver feature for FR2 multi-Rx reception, such as:
· Multi-Rx simultaneous reception advanced receiver:
· Joint processing receiver with MIMO detector processing 4Rx and l1 + l2 layers across two TRPs
Proposal 4: Define the following PDSCH demodulation requirements with mDCI-based full-overlapping scheme.
· 1+1, MCS17, ρ=-12dB, FO/TO=0Hz/0.25us
Proposal 5: Define single PDSCH demodulation requirement assuming separate processing for multi-DCI based full-overlapping scheme as far as rho=-12dB.
Proposal 6: Define the following PDSCH demodulation requirements with mDCI-based non-overlapping scheme. 
· 2+2, MCS13, ρ=-12dB, FO/TO=600Hz/-0.0625us
Proposal 7: Define single PDSCH demodulation requirements assuming separate processing for multi-DCI based non-overlapping scheme.
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