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[bookmark: _Toc116995841]Introduction
In the RAN4#108, it was agreed to further evaluate the performance of the joint processing receiver. Following discussions on how to assess the AoA when OTA chamber with virtual cable setup is adopted, it was agreed that the UE AoA will not have an impact on the respective virtual cable setup assumption up to a given SNR.
In the following we will provide Nokia’s view on the remaining open issues and provide new proposals wherever needed.
Discussion
Receiver assumption
In the RAN4#108, the receiver assumption was discussed, and it was agreed to maintain both independent and joint processing approaches still open for further evaluation (see [1]):
	Issue 1-1-1: Receiver assumption.
Agreement: 
· Further evaluate the performance for 2+2 with fully overlapping case with joint processing and sperate processing 
· Pending on the performance comparison between different receiver assumption, RAN4 plan to decide in 2023 Q4 for this case including receiver assumption. 
· If test case with joint processing assumption is introduced, it shall be with UE capability as an optional feature. 




From the 2*(2x2) case simulation results presented in the previous RAN4#108 meeting (see section 2.2 of R4-2311743 [2]), it became evident that joint processing is essential to achieve reasonable throughput performance for mDCI with fully overlapping configuration and varying AoA offsets (i.e. different values of ρ). Having said that, joint processing receiver is expected to substantially improve the performance when compared to the independent processing alternative for higher MCS schemes; hence joint processing will permit defining requirements in low AoA cases (i.e., higher values of ρ). In addition, simulation results from some companies provided in RAN4#108 showed the need for joint processing.
To be able to define requirements for especially higher candidate values of cross-talk (ρ) and for higher MCS values, a receiver capable of joint processing is required.
For sDCI SDM and mDCI fully overlapping, introduce requirements with joint processing receiver.

Extending candidate cross-talk power values
During the RAN4#108 meeting, it was questioned if that the cross-talk signal level may become comparable to the desired signal level in real world deployment scenarios; thus, it may be prudent to also consider the additional values of ρ which are higher than -6dB. For now, this issue is still open and additional simulation results are needed to determine if requirements can be defined for higher than -6dB cross-talk [1].
	Issue 1-1-3: Whether to extend candidate cross-talk power values.
Agreements:
· For now, don’t consider 0 dB and -3dB cross-talk levels as the SNR requirements could be quite high.
· Interested companies are invited to provide sim results with relevant impartments considered.




Currently it is still unclear to us if the needed SNR requirements will be too high with relation to Test Equipment capability for defining requirements with 0dB and -3dB cross talk.

Tx EVM
During the RAN4#108 meeting, how to account for RF impairments in simulations was further discussed and RAN4 remained to further discuss a Tx EVM value as follows [1],
	Issue 1-1-5: TxEVM.
<way forward>
· Proposals
· [bookmark: _Hlk146025211]Option 1: Consider Tx EVM at 6% since we are considering up to 64QAM modulation.




We want to note that test requirement parameters usually do not capture (Tx)EVM and test equipments (TEs) do not add TxEVM during test [3]. Also, RAN5 conformance tests don’t capture EVM in the test setup.
As such, considering TxEVM in requirement derivation is resulting SNR relaxation without corresponding RF impairment in the conformance test.
All this is in line with the RAN4 demod principle of isolating the baseband demodulation performance requirements setting from the RF limitations of the RU or TE, as is done for RefSens limitations with the AWGN_offset.
Test requirement parameters usually do not capture (Tx)EVM and TEs don’t add TxEVM during test. Considering TxEVM in requirement derivation is resulting SNR relaxation without corresponding RF impairment in the conformance test.

Sometimes it is necessary to consider EVM to derive the practical ranges of base band SNR values that can be observed in deployment, and to choose the operating point in demod requirements accordingly. However, we don’t see any issues with potential operating points in FR1 and 64QAM.
Hence, we propose to not consider TxEVM in the simulations for multi-RX.
 RAN4 to not consider TxEVM, when deriving demodulation performance requirements for MultiRX.

Adopting NT FR2 OTA enhancements when defining demodulation requirements
Following the adoption of virtual cable setup to test the FR2 multi-Rx demodulation requirements, the consideration of the NT FR2 OTA enhancements and isolation levels were further discussed in the RAN4#108 meeting [1].
	Issue 1-1-6: Whether to adopt NT FR2 OTA enhancements when defining demodulation requirements.
<way forward>
· Proposals
· Option 1: Yes




The target for the virtual cable cross talk and correlation isolation in the OTA chamber has been set to max of [12]dB in the OTA study item discussions. It is not expected that the OTA study item will change the values timely enough for RAN4 to take any enhancements into account for MultiRx requirement definition, hence RAN4 will have to continue to expect an isolation of [12]dB.
We do not expect potential enhancements from the OTA study item will be timely enough for RAN4 to take them into account for performance requirement definition.
RAN4 to keep virtual cable assumption with a minimum isolation for cross polarization antenna correlation and cross-talk of [12] dB.

Whether to consider ρ to be cross-talk power ratio
In RAN4#108 it was brought up, if the cross talk factor ρ should be considered as power ratio and not linear ratio [1]:
	Issue 1-1-8: Whether to consider ρ to be cross-talk power ratio.
<way forward>
· Proposals
· Option 1: Yes




In our understanding, ρ would be defined as the cross-talk power ratio between the two TRPs.
[bookmark: _Hlk145933171]Set ρ to be defined as the cross-talk power ratio between the TRPs (option 1).

[bookmark: _Toc116995848]Conclusion
This paper addresses Nokia views on the open issues related to the general aspects of MultiRx Demodulation performance.

Next, we summarize the respective discussions by the following Observations and Proposals:
[bookmark: _Toc116995849]Receiver assumptions
1. To be able to define requirements for especially higher candidate values of cross-talk (ρ) and for higher MCS values, a receiver capable of joint processing is required.
1. For sDCI SDM and mDCI fully overlapping, introduce requirements with joint processing receiver.

Tx EVM
Test requirement parameters usually do not capture (Tx)EVM and TEs don’t add TxEVM during test. Considering TxEVM in requirement derivation is resulting SNR relaxation without corresponding RF impairment in the conformance test.
RAN4 to not consider TxEVM, when deriving demodulation performance requirements for MultiRx.

Adopting NT FR2 OTA enhancements when defining demodulation requirements
We do not expect potential enhancements from the OTA study item will be timely enough for RAN4 to take them into account for performance requirement definition.
RAN4 to continue to assume virtual cable setup with a minimum isolation for Ant. correlation and cross-talk of [12] dB.

Whether to consider  to be cross-talk power ration
Set ρ to be defined as the cross-talk power ratio between the TRPs (option 1).
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