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[bookmark: _Ref155097752]Introduction
During the RAN4#109 meeting, discussions agreements were settled for most of the still pending issues regarding the MultiRx demodulation performance, CSI requirements for PDSCH and related topics [1].
In this contribution, we further discuss the remaining topics and provide Nokia’s viewpoint as well as observations and proposals where relevant.
Discussion
Summary of simulation results as per the agreed simulation configurations
For reference, this section summarizes Nokia’s simulation results when evaluating the test cases for:
1. mDCI non-overlapping rank 2+2
2. mDCI fully-overlapping rank 1+1
3. sDCI SDM rank 1+1
The configurations used and simulation results can be found in [2].
Test cases and simulation parameters for mDCI non-overlapping scenario
To evaluate the mDCI non-overlapping scenario, we have used the configuration parameter setup as agreed in RAN4#109 to carry out Nokia’s simulations as referenced in [2].
For mDCI with non-overlapping configuration, our simulations show a SNR of 11.2 dB @70%, which is inside the testable range. In addition, we notice a span of lower than 2.5dB when including our simulation results with the simulation results provided by companies in RAN4#109.
We can therefore conclude it is feasible to define requirements for mDCI non-overlapping rank 2+2 with MCS 13, time offset of 0.25us and frequency offset of 0Hz.

Considering our result for mDCI non-overlapping (11.2 dB SNR @70%) as well as pervious results from companies, where we see a span of lower than 2.5dB, it is feasible to define requirements with the agreed configuration for mDCI non-overlapping scenario.
Define a test case for the mDCI non-overlapping configuration as shown in the following table as provided in Draft CR R4-2321208. Decide on final SNR value once alignment is finalized:

	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-2.4 TDD
	R.PDSCH.5-2.5 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-75
	TBD
ρ = -12dB
	70
	TBD

	Note 1:	The propagation conditions apply to both TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Correlation matrix and antenna configuration parameters apply as defined in B.2.5.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2.




Test cases and simulation parameters for mDCI fully-overlapping scenario
To evaluate the mDCI fully-overlapping scenario, we have used the configuration parameter setup as agreed in RAN4#109 to carry out Nokia’s simulations as referenced in [2].
For mDCI with fully-overlapping configuration our simulations show a SNR of 10.6 dB @70%, which is inside the testable range. In addition, we notice a span of lower than 2.5dB when including our simulation results to the simulation results provided by companies in RAN4#109.
We can therefore conclude it is feasible to define requirements for mDCI fully-overlapping rank 1+1 with MCS 17, time offset of -0.0625us and frequency offset of 600Hz.

Considering our result for mDCI fully-overlapping (10.6 dB SNR @70%) as well as pervious results from companies, where we see a span of lower than 2.5dB, it is feasible to define requirements with the agreed configuration for mDCI fully-overlapping scenario.
Define a test case for the mDCI fully-overlapping configuration as shown in the following table as provided in Draft CR R4-2321207. Decide on final SNR value once alignment is finalized:

	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-3.3 TDD
	R.PDSCH.5-3.3 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-1
	TDLA30-75
	TBD
r=-12dB
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2



Test cases and simulation parameters for sDCI SDM
Similarly, to evaluate the sDCI SDM scenario, we have used the parameter configuration setup agreed in RAN4#109 to carry out Nokia’s simulations as referenced in [2]. 
For sDCI SDM configuration our simulations show a SNR of 11.0 dB @70%, which is inside the testable range. In addition, we notice a span of lower than 2.8dB when comparing our simulation results to the simulation results provided by two other companies in RAN4#109.
Assuming the span will be lower with updated results in this meeting, we see it is feasible to define requirements for sDCI SDM rank 1+1 with MCS 17, time offset of -0.0625us and frequency offset of 600Hz.
Considering our result for sDCI SDM (11.0 dB SNR @70%) as well as pervious results from companies, where we see a span of lower than 2.8dB, we expect with new updated results in this meeting it will likely be feasible to define requirements with the agreed configuration for sDCI SDM scenario keeping a span of 2.5dB.
Define a test case for the sDCI SDM configuration as shown in the following table as provided in Draft CR R4-2321205. Decide on final SNR value once alignment is finalized:
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	TBD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-35
	2x4 XPL Low
	70
	TBD



[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]In this document, we presented Nokia's viewpoint on the open issues related to PDSCH for MultiRx Demodulation performance.

We have the following observations and proposals:

Test cases and simulation parameters for mDCI non-overlapping scenario
1. Considering our result for mDCI non-overlapping (11.2 dB SNR @70%) as well as pervious results from companies, where we see a span of lower than 2.5dB, it is feasible to define requirements with the agreed configuration for mDCI non-overlapping scenario.
1. Define a test case for the mDCI non-overlapping configuration as shown in the following table as provided in Draft CR R4-2321208. Decide on final SNR value once alignment is finalized:

	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-2.4 TDD
	R.PDSCH.5-2.5 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-75
	TBD
ρ = -12dB
	70
	TBD

	Note 1:	The propagation conditions apply to both TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Correlation matrix and antenna configuration parameters apply as defined in B.2.5.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2.



Test cases and simulation parameters for mDCI fully-overlapping scenario
Considering our result for mDCI fully-overlapping (10.6 dB SNR @70%) as well as pervious results from companies, where we see a span of lower than 2.5dB, it is feasible to define requirements with the agreed configuration for mDCI fully-overlapping scenario.
Define a test case for the mDCI fully-overlapping configuration as shown in the following table as provided in Draft CR R4-2321207. Decide on final SNR value once alignment is finalized:

	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-3.3 TDD
	R.PDSCH.5-3.3 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-1
	TDLA30-75
	TBD
r=-12dB
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2



Test cases and simulation parameters for sDCI SDM
Considering our result for sDCI SDM (11.0 dB SNR @70%) as well as pervious results from companies, where we see a span of lower than 2.8dB, we expect with new updated results in this meeting it will likely be feasible to define requirements with the agreed configuration for sDCI SDM scenario keeping a span of 2.5dB.
Define a test case for the sDCI SDM configuration as shown in the following table as provided in Draft CR R4-2321205. Decide on final SNR value once alignment is finalized:
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	TBD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-35
	2x4 XPL Low
	70
	TBD
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