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Introduction
In the last meeting, the scope of performance requirement for FR2 multi-RX was under discussion and the related agreements can be summarized as below: 
	Items
	Status/requirement to be introduced?

	General aspects
	Discussion ongoing

	PDSCH
	sDCI SDM only

	Y (for initial evaluation) 

	
	mDCI fully overlapping
	Y (for initial evaluation)

	
	mDCI non-overlapping
	Y (for initial evaluation)

	CSI 
	sDCI (PMI reporting)
	Y (for initial evaluation)

	
	mDCI
	Discussion ongoing

	PDCCH
	No requirement

	PBCH
	No requirement

	SDR
	No requirement



Based on the open issues, the email discussions for the 1st round and 2nd rounds can proceed as follows:
· 1st round: Discussion on the general aspects, such as correlation, channel modelling and relevant open issue as well as identify the potential impact on the UE performance requirements.
· 2nd round: Discussion on the test setup and agree on the initial simulation assumption for UE demodulation and CSI reporting test cases.
Topic #1: General Aspects for FR2 Multi-Rx Demod
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304135
	Apple
	Proposal #1: Model channel for each TRP-UE as . Where Hj are TRP to UE independent channels.
Proposal #2: Define correlation matrix  for low, medium, and high correlation to represent different TRP offsets, UE implementations. 
Proposal #3: Define range of TRP offset/ AoA separation associated with low, medium, high correlation. 
Proposal #4: Assume no antenna correlation between the cross-polarized antenna at TRP and UE side for multi-RX demodulation related simulation.
Observation #1: The correlation matrix approach is for simulation only. In the actual test the chosen TRP offsets would result in the effective correlation.
Proposal #5: Confirm that correlation matrix approach is for simulation for demodulation evaluation and requirements derivation only.
Proposal #6: In the OTA test setup place the test probes at offset associated with the correlation assumed for deriving the demodulation requirement. 
Proposal #7: Wait for agreement in RF and/or RRM session on metric for best beam pair selection and discuss if applicable and feasible for demod.
Observation #2: Without the new correlation matrices defined, we cannot have any meaningful results for evaluation for demodulation with TDL channel model.
Proposal #8: Prioritize definition of new correlation matrix for further evaluation for demodulation requirement with multi-RX in FR2.

	R4-2304104
	Nokia
	Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements
Observation 1: Using a TDL model is ill suited to model a M-Probe OTA setup with a Multi-Rx device for a link level simulation.
Proposal 1: Use RH approach to generate OTA chamber internal H matrix for M-Rx 2 layer LLS simulations defined as:
 , where  is the elementwise product
Proposal 2: Define  to generate OTA chamber internal H matrix for M-Rx 4-layer LLS simulations.
Observation 2: We have provided simulation results for two ways to calculate ,  (3GPP model-based and simulation-based). We see the simulation-based model to be more realistic, hence it should be used to define , .
Proposal 3: Define requirements using the following configurations of AoA in the OTA chamber for 2-layer (1+1) case, with corresponding relative sidelobe antenna gains of:
- AoA30: = = 0.1
- AoA90: = = 0.01
- AoA150: = = 0.03
Observation 3: Similar analysis as we have provided for 2-layer (1+1) can be done for 4-layer (2+2)
Best beam pair selection for demodulation performance requirements.
[bookmark: _Hlk132163789]Observation 4: Assuming that delta AoAs are proposed as 30, 90 and 150 degrees, each of those delta AoA would have a best beam setting. 
Proposal 4: UE must maintain the beam from each panel fixed during each Multi-Rx performance test.
Whether to introduce requirements for both single-DCI and multi-DCI scenarios
Observation 5: We see it too early in the WID progress to reduce the agreed transmission schemes.
Proposal 5: Keep the current agreement of transmissions schemes and layer combinations for evaluation for companies to provide simulation results also in the next meetings.
Observation 6: For single DCI performance, the UE will process a 2x2 or 4x4 MIMO receiver in a very similar manner as FR1 requirements with the difference of the correlation model.
Proposal 6: For Single DCI use delta AoA of 30 and 90 for performance requirement definition.
Proposal 7: For Multi-DCI fully overlapping use delta AoA 30, 90, 150 degrees for performance requirement definition.
Proposal 8: Define at least one set of performance requirements for Multi-DCI non-overlapping.
Proposal 9: Consider the following combinations for receiver configuration:
1) Single-DCI 1+1: UE joint processing with 2x2 where each layer is sent from each probe
2) Single-DCI 2+2: UE joint processing with 4x4 where 2 layers are sent from each probe
3) Multi-DCI 1+1: UE separate processing with two times 1x1 where each layer is sent from each probe
4) Multi-DCI 2+2: UE separate processing with two times 2x2 where 2 layers are sent from each probe
5) Multi-DCI 2+2: UE joint processing with 4x4 where 2 layers are sent from each probe
PN model and PN compensation
Proposal 10: As in the Rel-17 NR_47GHz_band WI, do consider PN impact in the delivery of impaired results via extra margin, but do not impose the implementation of PN modelling.

	R4-2302201
	Huawei, HiSilicon
	1. Only consider UE perform separate processing with 2x2 channel matrix per TRP for FR2 multi-Rx demodulation requirements definition.
Consider single FFT window as baseline assumption for FR2 multi-Rx demodulation requirements definition.
Consider above MIMO correlation matrix for FR2 multi-Rx demodulation requirements definition.
Consider some typical scenarios for the convenience of the test, e.g. m = n = 1 and p = q.
Consider above following two cases for FR2 multi-Rx demodulation requirements definition.
Applicability rule should be further studied, considering that it is not suitable to define new UE capability about the panel deployment.
To ensure the test feasibility as much as possible, methods such as reduce MCS can be considered based on simulation results.

	R4-2305514
	Ericsson
	Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for FR2 DL multi-RX chain: 
· TDD mode only
· Number of receive antennas: 4Rx
· Modulation order: Up to 64QAM
· Rank: Up to 4 DL MIMO layers (2+2).
Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:  
· FR2-1 TDD: SCS = 120 kHz, CBW = 100 MHz and 66 RBs.
· Phase noise @ 47 GHz
· Channel models: TDLA and TDLD (30 ns delay spread)
· Max Doppler frequencies: up to 300 Hz.
Proposal 3: As RF parameters, consider 
· PN at UE side only.
· Tx EVM = 6% for QPSK/16QAM/64QAM.
Proposal 4: Consider Set 1 and/or Set 2 (Example 2) PN model and use Rel-15 PTRS pattern as a starting point.
Observation 1: It is obvious that each method has its advantages and disadvantages.  
Proposal 5: Further discussion with companies on the pros and cons of each UE receiver schemes are needed:
· eMMSE-IRC for 4T4R UE joint processing. 
· MMSE-IRC for 2T2R MIMO processing per TRxP.
Observation 2: TS38.101-4 stated that the downlink signal and noise are aligned to the direction with the following criteria [6]:
-	Select the known Rx beam peak direction reused from RF testing if available, as far as it satisfies the minimum isolation requirement defined in TS 38.521-4 and rank number in TS 38.521-4 corresponding to the test cases 
-	Otherwise select one direction which satisfies the REFSENS defined in TS 38.101-2, minimum isolation requirement defined in TS 38.521-4 and rank number in TS 38.521-4 corresponding to the test cases.

	R4-2305258
	Intel
	Proposal 1: Consider both sDCI with SDM and mDCI with full-overlapping resources schemes and prioritize mDCI with full-overlapping resources based mTRP scheme for UE demodulation performance evaluation.
Proposal 2: Prioritize the receiver assumption option 2, i.e, UE processing with 2x2 per TRP per RX chain, for UE demodulation performance evaluation.
Proposal 3: Reuse the current MIMO correlation matrix calculation methods defined in RAN4 spec to generate correlation matrix for each TRP-to-RX MIMO channel matrix .
Proposal 4: Channel matrices from different TRPs to a Rx chain, i.e.,  vs , are assumed to be statistically independent.
Proposal 5: MIMO channel matrices from a TRP to two Rx chains, i.e.,  vs , can be correlated, and the correlation coefficient  between two Rx chains can be categorized as low (independent), medium and high which may depend on the AoA offset between two beam pairs. FFS: exact value of .
Proposal 6: Consider the timing and frequency offsets in the simplified Option-3 listed in Table 1 and focus on mDCI with full-overlapping resources and sDCI with SDM based mTRP transmission schemes.
Proposal 7: Determine the isolation level, i.e., SIR level of X dB, for the two parallel TRP-to-RX links considered in the demodulation performance evaluation. FFS: value of X.

	R4-2304394
	Qualcomm
	Proposal 1: Support Option 1 (wait for RF agreement to decide on beam pair selection). 
Proposal 2: RAN4 to study the impact of cross-talk between TRPs via simulation 
Proposal 3: Consider option 2 for MMSE-IRC receiver assumption (UE processing with 2x2 per TRP)



Open issues summary
List of open issues
· Sub-topic 1-1 General aspects for FR2-1 multi-Rx chain DL reception
· Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
· Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
· Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
· Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
· Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
· Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
· Issue 1-1-7: Assumption on UE Antenna module.
· Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
· Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
· Issue 1-1-10: Delta AoA assumption for single DCI.
· Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
· Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
· Issue 1-1-13: Receiver assumption.
· Issue 1-1-14: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
· Issue 1-1-15: PN model and PN compensation.
· Issue 1-1-16: Assumption on FFT window.

Sub-topic 1-1: General aspects for FR2-1 multi-Rx chain DL reception
Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
· Observations
· Observation 1 (Nokia):
· Using a TDL model is ill suited to model a M-Probe OTA setup with a Multi-Rx device for a link level simulation Proposals
· We have provided simulation results for two ways to calculate ,  (3GPP model-based and simulation-based). We see the simulation-based model to be more realistic, hence it should be used to define , .
· Proposals:
· Option 1 (Nokia): 
· Use RH approach to generate OTA chamber internal H matrix for M-Rx 2 layer LLS simulations defined as:
 , where  is the elementwise product
· Define requirements using the following configurations of AoA in the OTA chamber for 2-layer (1+1) case, with corresponding relative sidelobe antenna gains of:
- AoA30: ɳ_1= ɳ_2= 0.1
- AoA90: ɳ_1= ɳ_2= 0.01
- AoA150: ɳ_1= ɳ_2= 0.03
· Option 2 (Intel): 
· Reuse the current MIMO correlation matrix calculation methods defined in RAN4 spec to generate correlation matrix for each TRP-to-RX MIMO channel matrix . Channel matrices from different TRPs to a Rx chain, i.e., H_(i,1) vs H_(i,2), are assumed to be statistically independent.
· MIMO channel matrices from a TRP to two Rx chains, i.e., H_(1,j) vs H_(2,j), can be correlated, and the correlation coefficient α_"B"  between two Rx chains can be categorized as low (independent), medium and high which may depend on the AoA offset between two beam pairs. FFS: exact value of α_"B" .
· Option 3 (Huawei): Consider the below MIMO correlation matrix for FR2 multi-Rx demodulation requirements definition. Consider some typical scenarios for the convenience of the test, e.g. m = n = 1 and p = q.



· Option 4 (Apple): 
· Model channel for each TRP-UE as . Where Hj are TRP to UE independent channels. Define correlation matrix  for low, medium, and high correlation to represent different TRP offsets, UE implementations. 
· Define range of TRP offset/ AoA separation associated with low, medium, high correlation. 
· Assume no antenna correlation between the cross-polarized antenna at TRP and UE side for multi-RX demodulation related simulation.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
· Observations
· Observation 1 (Apple):
· The correlation matrix approach is for simulation only. In the actual test the chosen TRP offsets would result in the effective correlation.
· Option 1 (Apple): Yes
· Recommended WF:
· Encourage comments if any.

Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
· Option 1 (Apple): Yes
· Recommended WF:
· Encourage comments if any.
Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
· Observations:
· Observation 1 (Apple): Without the new correlation matrices defined, we cannot have any meaningful results for evaluation for demodulation with TDL channel model.
· Option 1 (Apple): Yes
· Recommended WF:
· Encourage comments if any.
Issue 1-1-5: Best beam pair selection for demodulation performance requirements.
· Observations:
· Observation 1 (Nokia): Assuming that delta AoAs are proposed as 30, 90 and 150 degrees, each of those delta AoA would have a best beam setting.
· Proposals
· Option 1 (Apple, Qualcomm): Wait for agreement in RF and/or RRM session on metric for best beam pair selection and discuss if applicable and feasible for demod.
· Option 2 (Nokia): UE must maintain the beam from each panel fixed during each multi-Rx performance test.
· Recommended WF:
· Encourage comments if any.
Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
· Proposals
· Option 1 (Qualcomm): Yes.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-7: Assumption on UE Antenna module.
· Proposals
· Option 1 (Huawei): Consider the following two cases for FR2 multi-Rx demodulation requirements definition.
· Case 1: When UE antenna module is located on the left and right, there is nearly no any inter-TRP interference, i.e. p = q = 0.
· Case 2: When UE antenna module is located on the left/right and top, the interference can be stronger. For example, AoA1 and AoA2 is 30° and 60° respectively, the inter-TRP interference is about -9.3dB lower than the signal, i.e. p = q = 0.34.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-8: Whether to study applicability rule for UE panel deployment.
· Proposals
· Option 1 (Huawei): Yes.
· Recommended WF:
· Encourage comments if any.
Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
· Proposals
· Option 1 (Huawei): Yes.
· Recommended WF:
· Encourage comments if any.
Issue 1-1-10: Delta AoA assumption for single DCI
· Observations:
· Observation 1 (Nokia): For single DCI performance, the UE will process a 2x2 or 4x4 MIMO receiver in a very similar manner as FR1 requirements with the difference of the correlation model.
· Proposals
· Option 1 (Nokia): For Single DCI use delta AoA of 30 and 90 for performance requirement definition.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
· Proposals
· Option 1 (Nokia): For Multi-DCI fully overlapping use delta AoA 30, 90, 150 degrees for performance requirement definition.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios
· Observations:
· Observation 1 (Nokia): We see it too early in the WID progress to reduce the agreed transmission schemes.
· Proposals
· Option 1 (Nokia): Keep the current agreement of transmissions schemes and layer combinations for evaluation for companies to provide simulation results also in the next meetings.
· Option 2 (Intel): Consider both sDCI with SDM and mDCI with full-overlapping resources schemes and prioritize mDCI with full-overlapping resources based mTRP scheme for UE demodulation performance evaluation.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-13: Performance requirement for multi- DCI non-overlapping.
· Proposals
· Option 1 (Nokia): Define at least one set of performance requirements for multi-DCI non-overlapping.
· Recommended WF:
· Encourage comments if any.
Issue 1-1-14: Receiver assumption.
· Observations:
· Observation 1 (Ericsson): It is obvious that each method has its advantages and disadvantages.
· Proposals
· Option 1 (Nokia): Consider the following combinations for receiver configuration:
· 1) Single-DCI 1+1: UE joint processing with 2x2 where each layer is sent from each probe
· 2) Single-DCI 2+2: UE joint processing with 4x4 where 2 layers are sent from each probe
· 3) Multi-DCI 1+1: UE separate processing with two times 1x1 where each layer is sent from each probe
· 4) Multi-DCI 2+2: UE separate processing with two times 2x2 where 2 layers are sent from each probe
· 5) Multi-DCI 2+2: UE joint processing with 4x4 where 2 layers are sent from each probe.
· Option 2 (Qualcomm, Intel, Huawei): MMSE-IRC receiver with 2x2 per TRP UE processing
· Option 3 (Ericsson): Further discussion with companies on the pros and cons of each UE receiver schemes are needed:
· eMMSE-IRC for 4T4R UE joint processing. 
· MMSE-IRC for 2T2R MIMO processing per TRxP.
· Recommended WF:
· Encourage comments if any.
Issue 1-1-15: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
· Proposals
· Option 1 (Intel): Determine the isolation level, i.e., SIR level of X dB, for the two parallel TRP-to-RX links considered in the demodulation performance evaluation. FFS: value of X.
· Recommended WF:
· Encourage comments if any.
Issue 1-1-16: PN model and PN compensation.
· Proposals
· Option 1 (Nokia): As in the Rel-17 NR_47GHz_band WI, do consider PN impact in the delivery of impaired results via extra margin, but do not impose the implementation of PN modelling.
· Option 2 (Ericsson): 
· Consider Set 1 and/or Set 2 (Example 2) PN model and use Rel-15 PTRS pattern as a starting point.
· PN at UE side only.
· Tx EVM = 6% for QPSK/16QAM/64QAM. 
· CPE compensation only.	Comment by Kamel Tourki: Just for accuracy, these 2 bullets have been proposed in R4-2305515 (for PDSCH requirements)	Comment by Md Jahidur Rahman: Thanks for checking. PN model and PN compensation is covered under general aspects. please WF from the last meeting.
· Consider performance degradation due to PN less than 1dB
· Recommended WF:
· Encourage comments if any.
Issue 1-1-16: Assumption on FFT window.
· Proposals
· Option 1 (Huawei): Consider single FFT window as baseline assumption for FR2 multi-Rx demodulation requirements definition.
· Recommended WF:
· Encourage comments if any.
Views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	XXXQualcomm
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
We think that option 1 is a more tractable solution.
Question to the proponent of option 1:
-- Is there a typo in this expression [AoA150: ɳ_1= ɳ_2= 0.03]? Should it be 0.003 to represent the low correlation model? 
-- Also, was single port per TRP assumed for the derivation 2x2 correlation model?
Question to the proponent of option 3:
Could the proponent please clarify why n is not included in the mathematical expression?
Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
We are okay with option 1.
Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
We are okay with option 1.
Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
We are okay with option 1.
Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
We support option 1.

Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
We support option 1. We think that cross-talk can be accounted for through proper correlation modeling (as already being discussed in Issue 1-1-1).
Issue 1-1-7: Assumption on UE Antenna module.
We are of the opinion that the demodulation performance requirement should not be directly tied to the UE antenna modules. Antenna module placement is inherently reflected by the AoA offset and correlation modeling as discussed in Issue 1-1-1.
Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
Please see our responses above.
Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
In our view, it is unclear as to how to derive the testable SNR for 2AoA case using IFF method. In any case, we think that the feasibility of MCS selection can be discussed after initial evaluation based on the required SNR. 
Issue 1-1-10: Delta AoA assumption for single DCI.
In our view, RAN4 may define requirements with only a single AoA offset.
Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
Same comment as above.
Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
Issue 1-1-13: Receiver assumption.
We support option 2. 
Issue 1-1-14: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
In our understanding, considering correlation in the channel model captures such isolation/cross-talk, therefore don’t see the necessity to consider this isolation separately.
Issue 1-1-15: PN model and PN compensation.
We support option 1 as the submitted results will include the impact of PN, without explicitly imposing a PN model.
Issue 1-1-16: Assumption on FFT window.
We are okay with option 1 assuming that MRTD is less than the length of CP.

	Intel
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
A: We support to introduce a new correlation matrix for FR2 mTRP and multiRx channel model with the assumption to at least consider that two Rx chains receive signals from two TRPs separately to support mDCI with full-overlapping based mTRP transmission scheme. The proposals in option-1 and option-3 are lack of sufficient theoretical justification. 
We propose to follow principles suggested in option-2 and 4 to first discuss and agree on the desired properties of the correlation matrix. After the properties are agreed, then the exact form of correlation matrix can be further derived.
The desired properties can include: 1) reuse the existing correlation matrix for each TRP-Rx chain channel 2) the channels from two TRPs to the same Rx chain are independent. 3) the channels of two Rx chains from the same TRP can be correlated, and the correlation level can be categorized as low, medium and high. 4) how AoA offsets are connected with the correlation level in 3). 5) other properties?     
Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
A: We expect the correlation matrix considered in the simulations to be also appliable in OTA test so that the performance requirements defined via simulations can be also verified in OTA test. 
Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
A: We support option-1.
Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
A: We support option-1 to first define correlation matrix prior to the demodulation requirements study.
Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
A: We support option-2 that all performance tests should be conducted after best beam pair selection have been achieved through UE beam lock function at the preparation phase of the test.
Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
A: We support option-1 to study the cross-talk to determine the interference level from the interfering TRP in mDCI mTRP transmission scheme. The power of the interference level due to cross-talk affects the entries of correlation matrix corresponding to the autocorrelation coefficient of the cross-talk channels.   
Issue 1-1-7: Assumption on UE Antenna module.
A: We agree with the principle of the option-1, i.e., considering different cross-talk interference levels, and we also support the Qualcomm answers above that the interference level can be included in the context of correlation matrix discussion, and UE antenna module placement should be transparent to RAN4 demod requirements.
Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
A: see the above answer to issue 1-1-7.
Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
A: We can understand the proposal of Huawei on this issue, and we also agree with Qualcomm to consider this during the initial simulation phase.
Issue 1-1-10: Delta AoA assumption for single DCI.
A: We are ok to the proposed option.
Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
A: We are ok to the proposed option.
Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
A: We support option-2 to prioritize mDCI scheme to be consistent with the agreements from RF session.
Issue 1-1-13: Performance requirement for multi- DCI non-overlapping.
A: We propose to focus on mDCI with full-overlapping requirements to verify the high spectrum efficiency solution.
Issue 1-1-14: Receiver assumption.
A: We support option-2 which can support all considered sDCI and mDCI transmission schemes with different layer mapping possibilities. 
Issue 1-1-15: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
A: Similar to Qualcomm view, this issue is related to interference level of cross-talk in issue 1-1-6 and can be combined with the respective discussion. 
Issue 1-1-16: PN model and PN compensation.
A: We share similar view with Nokia and Qualcomm, and support option-1.
Issue 1-1-17: Assumption on FFT window.
A: We need to clarify that in multRx chain case, the receive digital samples from two UE antenna modules targeting two different TRPs are stored in the separate buffers in baseband. The common FFT window issue is mainly related to how to recover/detect the data from two TRPs based on the receive samples corresponding to the same antenna module, i.e., mTRP-singleRx context. Our mTRP with multi-Rx chain problem mainly focuses on two parallel singleTRP-Rx pairs case. The assumption of MRTD less than the CP enables two parallel mTRP-Rx pairs transmission, which may be considered in the future.

	Ericsson
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
Our view is that we can reuse the current correlation MIMO matrices defined in TS 38.101-4.
We support Option 2.
AoA separation can be discussed in a separate Issue.

Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
We are fine with Option 1, since this is what has been done so far. This is why we believe that we do not need to define new correlation matrices, but reuse what exists in the Spec.

Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
Our understanding is that we follow RF view and place the test probes in a specific plane, say xz plane, and set the offsets that have been derived for each correlation level, respectively.

Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
Our understanding here is that the proponent would like to focus on the correlation matrices before going through other general aspects. That is fine from our point of view.
OK for Option 1.

Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
We support Option 1.

Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
The cross-talk interference would exist due to the size of UE and the distance between Rx chains/panels.
We support Option 1.

Issue 1-1-7: Assumption on UE Antenna module.
As said in our response above (Issue 1-1-6), the cross-talk interference would always exist. Furthermore, left-side+right-side does prevent from cross-talk (inter-TRxP) interference.
The only thing that we can raise here, is that the propagation conditions apply to each of TRxP1 and TRxP2 and are statistically independent. 

Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
To be discussed and clarified by the proponent.

Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
To be further discussed once achievable MCS are derived. 

Issue 1-1-10: Delta AoA assumption for single DCI.
FFS.

Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
FFS.	

Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
Option 1.

Issue 1-1-13: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
Issue 1-1-13: Performance requirement for multi- DCI non-overlapping.
Option 1.

Issue 1-1-14: Receiver assumption.
While the Rx processing is up to the UE implementation, it is worth noting that 4x4 joint processing can better handle the cross-talk at the cost of higher complexity for sure. For this reason, we can keep this issue open to check first the correlation matrices, the AoA to be adopted.
Option 3.

Issue .1-1-15: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
Option 1.

Issue 1-1-16: PN model and PN compensation.
Option 2.

Issue 1-1-17: Assumption on FFT window.
We are fine with this as a starting point.

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
We see the need to introduce a new correlation matrix. The existing correlation matrix definition does not take sDCI SDM nor mDCI fully-overlapping into account. We have shown that even with a AoA of 90 degrees, there will be a correlation between the two OTA chamber antenna transmissions to the UE antenna modules related to but not only the sidelope of the receiving antennas.
We have proposed a correlation matrix based on our simulations which involves a full UE layout emulation.
Support option 1. 

Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
We agree that the correlation matrix is for simulation only. In actual testing the OTA chamber and the position of the UE will introduce the correlation.
Support option 1: to assume correlation matrix approach is for simulation and requirements derivation only.

Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
To match the simulation results and defined requirements which if based on a number of AoA, we agree that the probes must be placed in the same way as assumed in simulation.
Support to place the test probes at offset associated with the assumed correlation for OTA setup

Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
We need to prioritize the definition the correlation matrices to enable simulations. 
Support option 1

Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
In defining the demodulation performance requirements for mRX, it is assumed that the evaluation/measurement is made once the beam pairing process is already done, in which the best beam pair has already been selected. It is further assumed that during the performance evaluation/measurement the beam pair is not changed.
Support option 2.

Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
In the case of strong line of sight channels, the cross-talk might be deduced from the radiation pattern of the RX beamforming, and the signal-to-interference would be defined by the ratio of the main lobe (to the direction of the corresponding TRP) to the side lobe (toward the other TRP). Nonetheless, further study on the cross-talk between TRPs may provide better understanding in other cases. 
Support option 1.

Issue 1-1-7: Assumption on UE Antenna module.
Regarding option 1: We can accept that p and q is symmetrical for simplification, however we do not agree to the provided values for the two cases. We have provided our proposed values in our contribution for similar as case 2.
Needs further discussion.

Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
According to earlier agreements, we see this discussion to be about antenna module deployment and panel configuration. We currently do not see a reason for defining applicability rule related to moduls/panels.

Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
We should first align on the simulation results before deciding on this issue based on the resulting SNR values.

Issue 1-1-10: Delta AoA assumption for single DCI.
Based on our simulated results for antennae correlation, we support option 1: For Single DCI use delta AoA of 30 and 90 for performance requirement definition.

Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
Based on our simulated results for antenna correlation, we support option1: For Multi-DCI fully overlapping use delta AoA 30, 90, 150 degrees for performance requirement definition.

Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
At this early in the WID it is too soon to reduce agreed transmission schemes. We propose to keep the existing agreed schemes. We are ok to prioritize mDCI with full-overlapping resources.

Issue 1-1-13: Performance requirement for multi- DCI non-overlapping.
We see the configuration of mDCI non-overlapping as a possible deployed scenario, hence one set of requirements should be defined.
Support option 1: Define at least one set of performance requirements for multi-DCI non-overlapping.

Issue 1-1-14: Receiver assumption.
In our option 1 we have provided 5 configurations for requirement definition. This will include defining requirements for both single 2x2 processing and joint processing. We see joint processing as providing good performance improvements compared to just seeing the layers from the other TRP as interference. In addition, we expect inter-TRP-interference to severely limit 2x2 processing performance.
Further discussion shall be done on the pros and cons of each UE receiver.
We support option 1 but are open for further discussion into the pros and cons of each UE receiver scheme (option 3)

Issue 1-1-15: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
We are fine to further study the isolation level between two parallel TRP-to-Rx links for 2x2 independent UE processing.

Issue 1-1-16: PN model and PN compensation.
We support option 1: As in the Rel-17 NR_47GHz_band WI, do consider PN impact in the delivery of impaired results via extra margin, but do not impose the implementation of PN modelling.

Issue 1-1-17: Assumption on FFT window.
We are fine to use consecutive SC only, hence one FFT window.


	MediaTek
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
We prefer Option 2, and we think it is the most complete description (See revised Tdoc). However, it will still require more discussion of actual parameters γ and 
Also, we have general question if in Equation (2) diagonal should be scaled or not.
We are open to discuss more on other options. However, we would like to see some convergence to some model preferably already in this meeting to make progress.
Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
We are fine with Option 1.
Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
We are fine with Option 1.
Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2 for OTA setup.
We are fine with Option 1.
Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
We are fine with Option 1.
Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
We are fine with Option 1.
Issue 1-1-7: Assumption on UE Antenna module.
We suggest focusing on signal model and study first and discuss this later.
Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
We suggest focusing on signal model and study first and discuss this later.
Issue 1-1-10: Delta AoA assumption for single DCI.
We suggest focusing on signal model and study first and discuss this later.
Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
We suggest focusing on signal model and study first and discuss this later.
Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
We are fine with Option 1 as starting point. After we have selected signal model and have simulation results available, we can take final decision of actual requirements.
Issue 1-1-13: Performance requirement for multi-DCI non-overlapping.
We are fine with Option 1 as starting point. After we have selected signal model and have simulation results available, we can take final decision of actual requirements.
Issue 1-1-14: Receiver assumption.
As starting point it would be good to study both receiver assumptions and make final decision later.
Issue 1-1-15: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
This is part of signal model discussion.
Issue 1-1-16: PN model and PN compensation.
We think Option 1 would be good enough.
Issue 1-1-17: Assumption on FFT window.
We are fine with Option 1 assuming that MRTD is less than the length of CP.

	Samsung
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
We prefer to introduce a new correlation matrix proposed by option 1. And we have the similar question as QC, why the ɳ_1, ɳ_2 of AoA150 is smaller than that of AoA90?
One more question is how to extend this matrix to support total 4 layers (2+2)?

Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
Option 1 is fine for us.

Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
We are ok with option 1.

Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
We support option 1 since we have to define correlation matrix prior to the demodulation requirements study.
Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
We support option 1.

Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
We support option 1. Could combine this to the correlation matrix.

Issue 1-1-7: Assumption on UE Antenna module.
We think the effect of UE antenna module locations could be included into the correlation matrix, such as different configurations of ɳ_1 and ɳ_2.

Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
We think currently no need to consider applicability rule for UE panel deployment.

Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
We think it is too early to consider this issue, need further discussion later.
 
Issue 1-1-10: Delta AoA assumption for single DCI.
We are fine with option 1.

Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
We are fine with option 1.

Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
Similar view as Nokia, it is too early to reduce agreed transmission schemes. We propose to keep the existing agreed schemes. We are ok to prioritize mDCI with full-overlapping resources.

Issue 1-1-13: Performance requirement for multi- DCI non-overlapping.
We support option 1: Define at least one set of performance requirements for multi-DCI non-overlapping.

Issue 1-1-14: Receiver assumption.
We think we should start with option 2. 

Issue 1-1-15: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
Similar view as QC and Intel, the impact of isolation level should be included into the correlation matrix, therefore don’t see the necessity to consider this isolation separately.

Issue 1-1-16: PN model and PN compensation.
We support option 1 as similar reason as Nokia’s.

Issue 1-1-17: Assumption on FFT window.
We are fine with option 1 as starting point.

	Apple
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
We agree with Nokia’s observation and agree that we need to introduce new correlation model. The current FR1 MIMO correlation model might not be suitable for this. The reason being the current MIMO correlation models are for ULA or XP antenna. In this case we have 2 TRPs and 2 panels that are spatially separated, with 2 TX and RX chains respectively. The current correlation matrix would not model the effect of beamforming, and spatial separation. 
We need some more time to digest the different proposals in options 1, 3 and see what is accurate in representing the MIMO OTA setup. 
Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
We support option 1. 
Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
We support option 1. 
Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
We support option 1. 

Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
In our understanding both options are not mutually exclusive and we support both options. 
Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
We are wondering if we need a separate discussion on this. With the agreement to introduce correlation model we would have the “cross-talk” or leakage modeled in the simulation. We think this is covered in Issue 1-1-1 already.
Issue 1-1-7: Assumption on UE Antenna module.
The correlation matrix we define in Issue 1-1-1 should take into account different antenna/panel placements in addition to TRP offsets/seperation. We don’t entirely agree that with panels on either side there is no inter-TRP interference. It depends on where the TRPs are placed as well. The same goes for case 2. Inter-TRP interference is a function of both UE panel placement and TRP offset. 
Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
Would like more clarification on what this means. The demod requirements should be agnostic to UE panel placement or in other words the correlation matrix should be defined to cover different implementations. 
Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
Might be too early to discuss this. We first need to evaluate feasibility in opur understanding. 
Issue 1-1-10: Delta AoA assumption for single DCI.
Our assumption is that we will define correlation matrix for range of delta AoA as low, medium, high, rather than for each AoA offset considered in RF discussion. We should study feasibility with different correlation mtx for both sDCI and mDCI. The requirements definition is highly dependent on the results from the feasibility evaluation and too early to be discussed. 
Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
Same comment as 1-1-10. 
Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
The requirements definition is highly dependent on the results from the feasibility evaluation and too early to be discussed. 
Issue 1-1-13: Performance requirement for multi- DCI non-overlapping.
It is reasonable that we at least define requirements for the same scenario as FR1 as it would be the basic mDCI feature without additional UE capability indication. 
Issue 1-1-14: Receiver assumption.
We prefer to keep this open at this stage, since each method has its pros and cons. 
Issue 1-1-15: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
The level of isolation would be reflected in the correlation model, and we think we should evaluate for different correlation matrix, different UE processing, different transmission schemes for feasibility. 
Issue 1-1-16: PN model and PN compensation.
We support option 1 and option 2. 
Issue 1-1-17: Assumption on FFT window.
We support option 1. 

	Huawei
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
We prefer Option 3. Further study is needed to verify which option is more suitable. We directly use current 2x4 MIMO correlation in the spec for each TRP and give some factors to adjust the inter-TRP interference based on different AoA offset. The difference between our proposal and Option 2 is that our proposal use the same concept (low, medium or high) of the correlation assumption for the whole 4 Rx in two antenna model. The typo in our option is fixed to add the parameter n.
Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
We are OK with Option 1.
Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
We are OK with Option 1.
Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
We are OK with Option 1.
Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
We are OK with Option 1.
Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
We are OK with Option 1.
Issue 1-1-7: Assumption on UE Antenna module.
Further evaluation is needed. Currently we are OK with Option 1.
Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
Further evaluation is needed. Currently we are OK with Option 1.
Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
Further evaluation is needed. Currently we are OK with Option 1.
Issue 1-1-10: Delta AoA assumption for single DCI.
Further evaluation is needed.
Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
Further evaluation is needed.
Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
We are OK with Option 1.
Issue 1-1-13: Receiver assumption.
We prefer Option 2. 
Issue 1-1-14: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
We should firstly discuss about the MIMO correlation matrix.
Issue 1-1-15: PN model and PN compensation.
Example 2 should be the baseline, Set 1 phase model is studied for FR2-2.
Issue 1-1-16: Assumption on FFT window.
We are OK with Option 1.

	Samsung 
	Issue 1-1-16: Assumption on FFT window.
Firstly, we need to clarify single FFT window is for each panel or two panels? If the single FFT window for each panel should be fine 
Secondly, according to agreement made in FR2-multi-Rx WI, no joint preprocessing/ decoder is considered for mDCI for RF requirement. which means that each panel can receiver and proceed the signal transmission by each TRP independently, Therefore, single FFT operation for each panel should be benefit 
But one common FFT window should be ok assuming the MRTD is smaller than the CP

	Rohde & Schwarz
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
Our current assumption is that these matrizes are for simulation purposes only currently. If something similar is planned for testing, actual TE implementation feasibility needs to be further checked.
Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
We agree with the comments from Ericsson.


  
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Issue 1-1-1: Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
GTW agreement:
· RAN4 target to define new MIMO correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements with below candidate options for further evaluation 
· Option 1 
· Option 2/3 
Moderator: Companies are encouraged to discuss the merging of option 2/3 as well evaluate against option 1. Furthermore, moderator encourages the proponent of option 3 to provide the updated formulation (as pointed out during the GTW discussion in regard to typo/correction of ‘n’ in the correlation formulation) asap so that companies can evaluate further.
Candidate options:
· Option 1 
· Option 2/3 
Recommendations for 2nd round:
· Provide updated formulation for option 3.
· Further discuss merging of option 2/3 and evaluate against option 1.
Issue 1-1-2: whether to assume correlation matrix approach for simulation and requirements derivation only.
Moderator: In actual OTA testing, positioning of the TRPs in the OTA chamber will introduce correlation. 
· Proposals 
· Option 1 (Samsung, Nokia, MTK, Qualcomm, Apple, Huawei, Ericsson): Yes 
· Option 2(Intel): No
Tentative agreements:
· Option 1 

Issue 1-1-3: Whether to place the test probes at offset associated with the assumed correlation for OTA setup.
· Proposals 
· Option 1 (Qualcomm, Intel, Ericsson, Nokia, MTK, Samsung, Apple, Huawei): Yes 
Tentative agreements:
· Option 1 

Issue 1-1-4: Whether to Prioritize definition of new correlation matrix for demodulation requirement with multi-RX in FR2for OTA setup.
· Proposals 
· Option 1 (Qualcomm, Intel, Ericsson, Nokia, MTK, Samsung, Apple, Huawei): Yes 
Tentative agreements:
· Option 1 

Issue 1-1-5: Best beam pair selection for demodulation performance requirement.
GTW agreement:
· Option 1
· FFS on option 2 
Candidate options:
· Option 1 (Qualcomm, Nokia, Ericsson, Samsung, Apple, Huawei): Wait for agreement in RF and/or RRM session on metric for best beam pair selection and discuss if applicable and feasible for demod.
· Option 2 (Nokia, Apple): FFS on whether UE must maintain the beam from each panel fixed during each multi-Rx performance test.
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 1-1-6: Whether to study cross-talk between TRPs after Rx beamforming is achieved.
Moderator: If we define a correlation matrix that captures the spatial relationship between the TRPs, cross-talk will be inherently captured in the correlation matrix. 
· Proposals 
· Option 1 (Qualcomm, Intel, Ericsson, Nokia, MTK, Samsung, Apple, Huawei): Yes 
Tentative agreements:
· Option 1 
Issue 1-1-7: Assumption on UE Antenna module.
· Proposals
· Option 1 (Huawei, Intel): Consider case 1 and case 2 for FR2 multi-Rx demodulation requirements definition.
· Option 2 (Qualcomm, Intel, Samsung, Apple): Don’t explicitly include antenna module placement in demod discussion (i.e., inherently considered in the correlation model)
· Option 3 (Huawei, Ericsson, Nokia): Discuss later; further study needed.
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 1-1-8: Whether to consider applicability rule for UE panel deployment.
Moderator: Depends on the outcome of Issue 1-1-7
· Proposals
· Option 1 (Huawei): Yes.
· Option 2(Nokia, Samsung, Qualcomm): No
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 1-1-9: Whether to consider MCS reduction for IFF method (if agreed for demodulation requirement).
· Proposals
· Option 1 (Huawei): Yes.
· Option 2 (Qualcomm, Intel, Ericsson, Nokia, MTK, Samsung, Apple, Huawei):  Discuss later once achievable MCS is agreed.
Tentative agreements:
· Option 2 

Issue 1-1-10: Delta AoA assumption for single DCI.
GTW agreement:
Further evaluate the performance with the full set of AoA offset from RF session, down-selection on the values for performance requirements introduction can be carried based on evaluation results and analysis from companies.
Moderator: As per the GTW agreement, down-selection can be discussed later. However, it requires finding/mapping correlation values to all possible AoA offsets. The companies proposing the correlation matrix should consider this into their proposals.
Issue 1-1-11: Delta AoA assumption for multi- DCI fully overlapping.
Moderator: Same as Issue 1-1-10.
Tentative agreement:
Further evaluate the performance with the full set of AoA offset from RF session, down-selection on the values for performance requirements introduction can be carried based on evaluation results and analysis from companies.
Issue 1-1-12: Whether to introduce requirements for both single-DCI and multi-DCI scenarios.
· Proposals
· Option 1 (Ericsson. MTK, Huawei, Samsung): Keep the current agreement of transmissions schemes and layer combinations for evaluation for companies to provide simulation results also in the next meetings.
· Prioritize mDCI (Samsung)
· Option 2 (Intel):  Consider both sDCI with SDM and mDCI with fully overlapping resources, prioritize mDCI with fully overlapping.
Recommendations for 2nd round:
· Further discuss during 2nd round
Issue 1-1-13: Receiver assumption.
GTW agreement:
· MMSE-IRC receiver 
· Option 1: 2x2 Per TRP
· Option 2: Jointly processing as 4x4
· Companies are encouraged to further evaluate the performance, UE processing complexity impact on above options. 
Recommendations for 2nd round:
· Further discuss during 2nd round considering trade-off between implementation complexity and performance.
Issue 1-1-14: Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing.
GTW agreement:
Issue 1-1-14 can be merged to issue 1-1-1, further discuss the impact on MIMO correlation matrix introduction.
Issue 1-1-15: PN model and PN compensation.
GTW Agreement: 
Leave PN impact and modelling to companies’ implementation, the impact can be considered into results submitted by companies and the impact on test parameters i.e., MCS selection subject to companies’ results. 
Issue 1-1-16: Assumption on FFT window.
· Proposals
· Option 1 (Huawei, Qualcomm, Intel, Ericsson, Nokia, MTK, Samsung, Apple): Consider single FFT window as baseline assumption for FR2 multi-Rx demodulation requirements definition.
Tentative agreement: 
· Option 1



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #1: PDSCH Demodulation Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304395
	Qualcomm
	Proposal 1: Support Option 2 for AoA assumption. 
Proposal 2: RAN4 to discuss MCS selection for PDSCH demodulation after finalizing the relevant open issues such as correlation matrix. 
Proposal 3: Consider options 1 and 2 together for PTRS assumption for both sDCI and mDCI configurations. 
Proposal 4: Consider option 1 and as derived in option 2 to determine the time and frequency offsets between TRPs.
Proposal 5: Discuss power imbalance between TRPs after the conclusion of relevant open issues.

	R4-2305003
	NTT
	Proposal 1: Define the requirement with 4 Layers (i.e. 2+2 layer) for three scheme (i.e. single DCI with SDM scheme, Multi-DCI with fully overlapping scheme, and Multi-DCI with non-overlapping scheme). 
Proposal 2: As for 2 Layers (i.e. 1+1 layer), we are open to discuss.
Proposal 3: Define 120kHz/100MHz for SCS/Bandwidth as first priority.
Proposal 4: Define PTRS patterns (i.e. K=2, L=1). 
Proposal 5: Transmit PTRS from per TRP for both single DCI and Multi-DCI configurations.

	R4-2304136
	Apple
	Observation #1: In RAN4#106 it was agreed to use correlation matrix approach to model the spatial separation/ TRP offset in link level simulations. 
Proposal #1: Do not define demodulation requirements for all AoA offsets considered in RF requirements. 
Proposal #2: Define demodulation requirements for 1 or 2 correlation types based on feasibility and performance evaluation. 
Proposal #3: Use the following MCS for initial evaluation:
	
	
	MCS

	Single-DCI based multi-TRP
	SDM
	13,17

	Multi-DCI based multi-TRP 
	non-overlapping
	13,17

	
	overlapping
	13, 17



Proposal #4: Use time offset of TRP1 with respect to TRP2 as {0.2us, -0.05us} for different test cases. Use frequency offset of 400MHz for evaluation and requirements. 
Proposal #5: Do not introduce power imbalance between 2 TRP for multi-RX in FR2.

	R4-2304105
	Nokia
	Test scope for the PDSCH demodulation requirements
Proposal 1: Probes shall still be fixed and positioned in same planar cut of the test spher grid (xz plane). There shall be multiple fixed AoA offset pairs between the probes for OTA requirements. Limit the scope of Option1 to limit the second AoA ranges to only [30], [90] and [150] degrees.
Simulation assumptions for the PDSCH demodulation requirements
Observation 1: It was not discussed in RAN4#106 if TDLA30-75 would also be used for simulation results with 120kHz/200MHz (if introduced)
Proposal 2: Consider including TDLA30-300 for 120kHz/200MHz requirements, if introduced.
Observation 2: The 120kHz/100MHz configuration has priority; however, since 120kHz/200MHz is a mandatory configuration, it is relevant to consider if requirements can be defined for 120kHz/200MHz in addition to 120kHz/100MHz.
Proposal 3: Keep 120kHz/200MHz FFS to allow companies more time to provide simulation results unless enough companies already for RAN4#106bis-e provide results showing it is not feasible to define requirements for 120kHz/200MHz.
Observation 3: PDSCH Demodulation Requirements should be defined for at least 2 MCS if possible. MCS13 and MCS17 are good candidates.
Proposal 4: Use MCS13 and MCS17 for initial alignment. Continue with only MCS13 in case MCS17 is found to be not testable.
Observation 4: Enabling PT-RS is needed for FR2-1 requirement definition with the possible amount of PTRS signalling.
Observation 5: It cannot be assumed that each TRP will be received with the same phase difference, hence there is a need for transmitting PT-RS on each TRP.
Proposal 5: Define requirements with Rel-15 PTRS pattern, K=2, L=1 using one port per TRP.
Observation 6: The proposed procedure to determine the time offset configuration between the two TRPs (∆t=2^(-μ) ∆t_1  ,∆t_1={2us,-0.5us})
Proposal 6: Use the time offset between the two TRPs transmission points as {0.25us, -0.0625us}
Observation 7: We see the most globally used band for FR2-1 in deployment to be n257. With max 0.1ppm deviation on the gNB, it is feasible to set the frequency offset between the two TRPs to 3000Hz.
Proposal 7: Select 3000Hz frequency offset for all demodulation cases as starting point. Final frequency offset can be selected pending test feasibility.

	R4-2305481
	Huawei
	1. Use MCS 13 or lower for defining rank 2+2, higher inter-TRP interference cases with fully-overlapping scheduling.
1. Use MCS 17 for rank 1+1 cases or lower inter-TRP interference cases or non-overlapping case.
1. Addition margin should be added case by case for 47GHz carrier frequency.
1. Not full bandwidth allocation can be considered if needed.
1. Rel-15 PTRS pattern can be selected as baseline, i.e. K = 2, L = 1.
1. Only configure one port PTRS for single-DCI SDM scheme for FR2 multi-Rx demodulation requirements.
1. Select following value for timing offset of the second TRxP from the first TRxP for demodulation cases.
	
	Timing offset[us]

	Multi-DCI based multi-TRP
	non-overlapping
	-0.0625

	
	full-overlapping
	-0.0625

	Single-DCI based multi-TRP
	SDM
	0.25



1. Select 3000Hz frequency offset for all demodulation cases.

	R4-2305482
	Huawei
	Simulation Results

	R4-2305515
	Ericsson
	Observation 1: AoA separation can be chosen as 30, 60, 90, 120, and 150 degrees.
Proposal 1: Consider the minimum possible AoA separation  as the minimum value guaranteeing  

where  and  are the received SINR at panel 1 and panel 2, respectively, and  is the AoA separation.
Observation 2: Both SINR threshold  and [X] in percentage are values to be further discussed.  
Proposal 2: Consider for both sDCI and mDCI, 
Rel-15 PTRS pattern, K = 2, L = 1.
One port per TRxP for PTRS.
Proposal 3: Considering PN and Rel-15 PTRS patterns, define PDSCH demodulation and CSI reporting requirements using 
CPE compensation only.
Consider performance degradation due to PN less than 1dB
Proposal 4: For NR FR2-1 multi-Rx chain DL reception, consider sDCI and mDCI based SDM scheme with timing and frequency offsets between TRxPs as follow
Timing offset of the second TRxP from the first TRxP [us] as -0.0625 or 0.25.
Frequency offset of the second TRxP from the first TRxP [Hz] as 3000 or 0.
Proposal 5: Do not consider power imbalance between TRxPs.  
Proposal 6: Define PDSCH Type A demodulation requirements for
Single-DCI based SDM scheme using 1+1- and 2+2-layer combination
Multi-DCI based SDM scheme using 2+2-layer combination
Multi-DCI with non-overlapping resource allocation using 2+2-layer combination
Proposal 7: Define the FR2 multi-Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.
Proposal 8: Define the FR2 multi-Rx UE demodulation requirements for PDSCH using FR2.120-1 TDD UL-DL pattern, given by DDDSU and S: 10D+2G+2U.
Proposal 9: Consider PDSCH test cases for sDCI based SDM scheme as follow
Table 1: Test Parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1

	
	CORESETPoolIndex
	
	0

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	Antenna port indexes
	
	1000 
	1002

	
	TCI state
	
	TCI State #1
	TCI State #2

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Resource allocation
	
	Full-overlappling

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625 for test 1-1 and test 1-3
0.25 for test 1-2 and test 1-4

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000 for test 1-1 and test 1-3
0 for test 1-2 and test 1-4

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity.

	Note 1:	PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH layer 1 is transmitted from TRxP #2)
Note 2:	PDSCH transmission is done from both TRxPs (PDSCH Layers 0 and 1 are transmitted from TRxP #1 and PDSCH layers 2 and 3 are transmitted from TRxP #2)



Table 2: Minimum performance
	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)

	1-1
	R.PDSCH.5-3.2 TDD
	40 / 30
	64QAM, 0.43
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-2
	R.PDSCH.5-3.2 TDD
	40 / 30
	64QAM, 0.43
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-3
	R.PDSCH.5-2.2 TDD
	40/30
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-4
	R.PDSCH.5-2.2 TDD
	40/30
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	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 [3] with scaling factor as 1/sqrt(2) for transmitted signal from each TRxP



Proposal 10: Consider PDSCH test cases for mDCI based SDM scheme as follow
Table 3: Test Parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	Antenna port indexes
	
	{1000,1001} 
	{1002,1003}

	
	TCI state
	
	TCI State #1
	TCI State #2

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Resource allocation
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625 for test 1-1
0.25 for test 1-2 

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000 for test 1-1
0 for test 1-2

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity

	Note 1: 	PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoolIndex 0 and transmission from TRxP #2 uses CORESETPoolIndex 1



Table 4: Minimum performance
	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.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-2
	R.PDSCH.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	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 [3]



Proposal 11: Consider PDSCH test cases for mDCI with non-overlapping scheme as follow
Table 5: Test Parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	Antenna port indexes
	
	{1000,1001} 
	{1002,1003}

	
	TCI state
	
	TCI State #1
	TCI State #2

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Resource allocation
	
	Non-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity

	Note 1: 	PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoolIndex 0 and transmission from TRxP #2 uses CORESETPoolIndex 1


Table 6: Minimum performance
	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.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	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 [3]






Open issues summary
List of open issues
· Sub-topic 2-1 Test scope for PDSCH demodulation requirements
· Issue 2-1-1: AoA assumption
· Issue 2-1-2: Power imbalance between TRPs
· Sub-topic 2-2 Simulation assumptions for PDSCH demodulation requirements
· Issue 2-2-1: Channel model
· Issue 2-2-2: SCS/Bandwidth
· Issue 2-2-3: MIMO layers per TRP
· Issue 2-2-4: MCS
· Issue 2-2-5: PTRS port
· Issue 2-2-6: PTRS pattern
· Issue 2-2-7: Time offset between TRPs
· Issue 2-2-8: frequency offset between TRPs
· Issue 2-2-9: TDD slot pattern
· Issue 2-2-10: Test cases and simulation parameters for sDCI SDM
· Issue 2-2-11: Test cases and simulation parameters for mDCI fully overlapping
· Issue 2-2-12: Test cases and simulation parameters for mDCI non-overlapping
· Issue 2-2-13: Performance metric
· Issue 2-2-14: Whether to consider additional margin for 47GHz carrier frequency
Sub-topic 2-1: Test scope for PDSCH demodulation requirements
Issue 2-1-1: AoA assumption
· Observations
· Observation 1 (Ericsson):
· AoA separation can be chosen as 30, 60, 90, 120, and 150 degrees.
· Observation 2 (Apple):
· In RAN4#106 it was agreed to use correlation matrix approach to model the spatial separation/ TRP offset in link level simulations. 
· Proposals
· Option 1 (Nokia):
· Probes shall still be fixed and positioned in same planar cut of the test spher grid (xz plane). There shall be multiple fixed AoA offset pairs between the probes for OTA requirements. Limit the scope of Option1 to limit the second AoA ranges to only [30], [90] and [150] degrees. 
· Option 2 (Apple):
· Do not define demodulation requirements for all AoA offsets considered in RF requirements.
· Define demodulation requirements for 1 or 2 correlation types based on feasibility and performance evaluation.
· Option 3 (Ericsson):	Comment by Kamel Tourki: Please refer to Proposal 1 in R4-2305515.	Comment by Md Jahidur Rahman: Noted. Thanks.
· Consider the minimum possible AoA separation δ_min as the minimum value guaranteeing  

where  and  are the received SINR at panel 1 and panel 2, respectively, and  is the AoA separation. FFS: SINR threshold  and [X].
· Recommended WF:
· Encourage comments if any.
Issue 2-1-2: Power imbalance between TRPs 
· Proposals
· Option 1 (Apple, Ericsson): Do not introduce power imbalance between 2 TRP for multi-RX in FR2
· Option 2 (Qualcomm): Discuss power imbalance between TRPs after the conclusion of relevant open issues.

Sub-topic 2-2: Simulation assumptions for PDSCH demodulation requirements
Issue 2-2-1: Channel model
· Observations
· Observation 1 (Nokia): 
· It was not discussed in RAN4#106 if TDLA30-75 would also be used for simulation results with 120kHz/200MHz (if introduced)
· Proposals
· Option 1 (Nokia): Consider including TDLA30-300 for 120kHz/200MHz requirements, if introduced
· Option 2 (Ericsson): Consider TDLA30-300 for 100 MHz/120 kHz.	Comment by Kamel Tourki: Please refer to Proposals 9, 10 and 11 in R4-2305515.	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the channel model in the last WF.
· Recommended WF:
· Encourage comments if any.
Issue 2-2-2: SCS/BW
· Observations
· Observation 1 (Nokia): 
· The 120kHz/100MHz configuration has priority; however, since 120kHz/200MHz is a mandatory configuration, it is relevant to consider if requirements can be defined for 120kHz/200MHz in addition to 120kHz/100MHz.
· Proposals
· Option 1 (Nokia): Keep 120kHz/200MHz FFS to allow companies more time to provide simulation results unless enough companies already for RAN4#106bis-e provide results showing it is not feasible to define requirements for 120kHz/200MHz.
· Option 2 (NTT): Define 120kHz/100MHz for SCS/Bandwidth as first priority.
· Option 3 (Huawei): Not full bandwidth allocation can be considered if needed.
· Option 4 (Ericsson): Define requirements considering 100 MHz/120 kHz only.	Comment by Kamel Tourki: Please refer to Proposal 9, 10 and 11 in R4-2305515.	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the SCS/BW in the last WF.
· Recommended WF:
· Encourage comments if any.
Issue 2-2-3: MIMO layers per TRP
· Proposals
· Option 1 (NTT): Define the requirement with 4 Layers (i.e. 2+2 layer) for three scheme (i.e. single DCI with SDM scheme, Multi-DCI with fully overlapping scheme, and Multi-DCI with non-overlapping scheme). As for 2 Layers (i.e. 1+1 layer), we are open to discuss.
· Option 2 (Ericsson): Define PDSCH Type A demodulation requirements for
· Single-DCI based SDM scheme using 1+1- and 2+2-layer combination
· Multi-DCI based SDM scheme using 2+2-layer combination
· Multi-DCI with non-overlapping resource allocation using 2+2-layer combination.
· Recommended WF:
· Encourage comments if any.

Issue 2-2-4: MCS
· Observations
· Observation 1 (Nokia): RAN4 to discuss MCS selection for PDSCH demodulation after finalizing the relevant open issues such as correlation matrix.
· Proposals
· Option 1 (Qualcomm): RAN4 to discuss MCS selection for PDSCH demodulation after finalizing the relevant open issues such as correlation matrix.
· Option 2 (Apple): Use the following MCS for initial evaluation:
	
	MCS

	Single-DCI based multi-TRP
	SDM
	13,17

	Multi-DCI based multi-TRP 
	non-overlapping
	13,17

	
	overlapping
	13, 17



· Option 3 (Nokia): Use MCS13 and MCS17 for initial alignment. Continue with only MCS13 in case MCS17 is found to be not testable
· Option 4 (Huawei): 
· Use MCS 13 or lower for defining rank 2+2, higher inter-TRP interference cases with fully-overlapping scheduling.
· Use MCS 17 for rank 1+1 cases or lower inter-TRP interference cases or non-overlapping case.
· Option 5 (Ericsson):	Comment by Kamel Tourki: Please check Proposal 9, 10 and 11 in R4-2305515.	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the MCS in the last WF.
· Use MCS17 for Rank 1+1 for sDCI SDM based scheme
· Use MCS13 for Rank 2+2 for sDCI SDM based scheme
· Use MCS13 for mDCI with full-overlapping and non-overlapping schemes.

· Recommended WF:
· Encourage comments if any.
Issue 2-1-5: PTRS pattern
· Proposals
· Option 1 (Qualcomm, NTT, Nokia, Huawei, Ericsson): K=2, L=1
· Recommended WF:
· Please check whether Option 1 is agreeable.
Issue 2-1-6: PTRS Port
· Observations
· Observation 1 (Nokia):
· Enabling PT-RS is needed for FR2-1 requirement definition with the possible amount of PTRS signalling.
· It cannot be assumed that each TRP will be received with the same phase difference, hence there is a need for transmitting PT-RS on each TRP.
· Proposals
· Option 1 (Qualcomm, Nokia, NTT, Ericsson): One PTRS port per TRP
· Recommended WF:
· Please check whether Option 1 is agreeable.

Issue 2-2-7: Time offset between TRPs
· Observations
· Observation 1 (Nokia): The proposed procedure to determine the time offset configuration between the two TRPs )
· Proposals
· Option 1 (Nokia, Qualcomm):
· Use the time offset between the two TRPs transmission points as {0.25us, -0.0625us}.
· Option 2 (Apple):
· Use time offset of TRP1 with respect to TRP2 as {0.2us, -0.05us} for different test cases.
· Option 3 (Ericsson): 
· For NR FR2-1 multi-Rx chain DL reception, consider sDCI and mDCI based SDM scheme with timing offset between TRxPs as follow
· Timing offset of the second TRxP from the first TRxP [us] as -0.0625 or 0.25.
· Option 4 (Huawei): 
· Select following value for timing offset of the second TRxP from the first TRxP for demodulation cases.
	
	Timing offset[us]

	Multi-DCI based multi-TRP
	non-overlapping
	-0.0625

	
	full-overlapping
	-0.0625

	Single-DCI based multi-TRP
	SDM
	0.25



· Recommended WF:
· Encourage comments if any.
Issue 2-2-8: Frequency offset between TRPs
· Observations
· Observation 1 (Nokia): We see the most globally used band for FR2-1 in deployment to be n257. With max 0.1ppm deviation on the gNB, it is feasible to set the frequency offset between the two TRPs to 3000Hz
· Proposals
· Option 1 (Nokia, Huawei, Ericsson):
· Select 3000Hz frequency offset for all demodulation cases as starting point.
· Option 2 (Qualcomm): 600Hz
· Option 3 (Apple): 400Hz
· Recommended WF:
· Encourage comments if any.
· 
Issue 2-2-9: Performance metric
· Proposals
· Option 1 (Ericsson): Define the FR2 multi-Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.
· Recommended WF:
· Encourage comments if any.
Issue 2-2-10: TDD slot pattern
· Proposals
· Option 1 (Ericsson): Define the FR2 multi-Rx UE demodulation requirements for PDSCH using FR2.120-1 TDD UL-DL pattern, given by DDDSU and S: 10D+2G+2U.
· Recommended WF:
· Encourage comments if any.

Issue 2-2-11: Test cases and simulation parameters for sDCI SDM
· Proposals
· Option 1 (Ericsson): Consider PDSCH test cases and simulation parameter for sDCI based SDM scheme as presented in Tables 1 and 2.
· Recommended WF:
· Encourage comments if any.

Issue 2-2-12: Test cases and simulation parameters for mDCI fully overlapping
· Proposals
· Option 1 (Ericsson): Consider PDSCH test cases and simulation parameter for mDCI based SDM scheme as presented in Tables 3 and 4.
· Recommended WF:
· Encourage comments if any.

Issue 2-2-13: Test cases and simulation parameters for mDCI non-overlapping
· Proposals
· Option 1 (Ericsson): Consider PDSCH test cases and simulation parameter for mDCI based non-overlapping scheme as presented in Tables 5 and 6.
· Recommended WF:
· Encourage comments if any.
Issue 2-2-14: Whether to consider additional margin for 47GHz carrier frequency	Comment by Kamel Tourki: E///:
Do you mean whether to consider PN or only additional margin ? If so, E/// proposes to consider PN and should be added as Option 2, with CPE compensation.	Comment by Md Jahidur Rahman: Unclear from the proposal. Please check during email discussion.
· Proposals
· Option 1 (Huawei): Yes.
· Recommended WF:
· Encourage comments if any.
[bookmark: _Hlk132389722]Views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	XXXQualcomm
	Issue 2-1-1: AoA assumption
We are okay with assuming a single AoA offset in order to derive demodulation performance requirements. We think that deriving AoA offsets, as suggested in option 3 may not be feasible for demodulation performance requirements.
Issue 2-1-2: Power imbalance between TRPs
We support option 1.

	Ericsson
	Issue 2-1-1: AoA assumption
We believe that the minimum AoA separation should be decided based on the received SINR at each Rx chain/panel. Both SINRs should exceed a predefined threshold [X] in dB.
We support Option 3.  

Issue 2-1-2: Power imbalance between TRPs
Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: AoA assumption
Our simulation results have shown it is feasible to define requirements for 3 AoA selections. Option 1 is a subset of the AoA considered in RF requirements.
Support option 1. 

Issue 2-1-2: Power imbalance between TRPs
Support option 2 to discuss power imbalance between TRPs after conclusion of relevant open issues.

	MediaTek
	Issue 2-1-1: AoA assumption
We prefer Option 2 as good starting point.
Issue 2-1-2: Power imbalance between TRPs
We are fine with Option 1.

	Samsung
	Issue 2-1-1: AoA assumption
We think option 2 is more reasonable. 

Issue 2-1-2: Power imbalance between TRPs
Support option 2 to discuss power imbalance between TRPs after conclusion of relevant open issues.

	Apple
	Issue 2-1-1: AoA assumption
Support option 2. For the evaluation / study phase we can consider different correlation levels, but we finally define requirements with 1 or 2 levels based on feasibility. 
Issue 2-1-2: Power imbalance between TRPs
Support option 1. 

	Huawei
	Issue 2-1-1: AoA assumption
We think we can select two cases that is corresponding to high and low inter-TRP interference.
Issue 2-1-2: Power imbalance between TRPs
We agree with Option 1.


  
Sub topic 2-2 
	Company
	Comments

	XXXQualcomm
	Issue 2-2-1: Channel model

Instead of TDLA30-300, We would like to propose to study TDLA30-75 for all test cases. We think that a lower Doppler is more justified for FR2 use cases.
Issue 2-2-2: SCS/Bandwidth
We think that 120KHz/100MHz should be evaluated with priority. Support option 4.
Issue 2-2-3: MIMO layers per TRP
We support option 2.
Issue 2-2-4: MCS
We are okay with option 4 for initial evaluation. We would like to point out that legacy FR2 sTRP requirements may not be achievable with multi-rx FR2. Hence, lower MCS may have to be chosen after initial evaluation.
Issue 2-2-5: PTRS port
We support option 1.
Issue 2-2-6: PTRS pattern
We support option 1.
Issue 2-2-7: Time offset between TRPs
Issue 2-2-7: Time offset between TRPs
We support option 1, but also would like to understand how the timing offsets are assigned to each transmission scenario in option 4. We would appreciate if proponent of option 4 can clarify.
Issue 2-2-8: frequency offset between TRPs
We are okay with either option 2 or 3. We think that 3KHz (i.e., 2.5% error) would be too high for UE to handle.
Issue 2-2-9: TDD slot pattern
We are okay with option 1.
Issue 2-2-10: Test cases and simulation parameters for sDCI SDM

Issue 2-2-11: Test cases and simulation parameters for mDCI fully overlapping
Issue 2-2-12: Test cases and simulation parameters for mDCI non-overlapping
Issue 2-2-13: Performance metric
We are okay with option 1.
Issue 2-2-14: Whether to consider additional margin for 47GHz carrier frequency.
We are okay with option 1.

	Ericsson
	Issue 2-2-1: Channel model
Consider TDLA30-300 for 100 MHz/120kHz.
Option 2.

Issue 2-2-2: SCS/Bandwidth
Define requirement considering 100 MHz/.120 kHz only.
Option 4.

Issue 2-2-3: MIMO layers per TRP
Define PDSCH Type A demodulation requirements for
· Single-DCI based SDM scheme using 1+1- and 2+2-layer combination
· Multi-DCI based SDM scheme using 2+2-layer combination
· Multi-DCI with non-overlapping resource allocation using 2+2-layer combination.
Option 2.

Issue 2-2-4: MCS
Option 5.

Issue 2-2-5: PTRS port
Option 1.

Issue 2-2-6: PTRS pattern
Option 1.

Issue 2-2-7: Time offset between TRPs
It is worth noting that all options propose same value.
Option 3.

Issue 2-2-8: frequency offset between TRPs
Considering the frequency offset at 0.1 ppm, the minimum frequency offset that we can consider in FR2 is 3000 Hz.
Consider Option 1.

Issue 2-2-9: TDD slot pattern
Option 1.

Issue 2-2-10: Test cases and simulation parameters for sDCI SDM
Option 1.

Issue 2-2-11: Test cases and simulation parameters for mDCI fully overlapping
Option 1.

Issue 2-2-12: Test cases and simulation parameters for mDCI non-overlapping
Option 1.

Issue 2-2-13: Performance metric
Option 1.

Issue 2-2-14: Whether to consider additional margin for 47GHz carrier frequency
The proposal is not clear.
Do you mean that we need to add additional margin for high modulation order (64QAM) ? If so, we agree on this.

	Nokia, Nokia Shanghai Bell
	Issue 2-2-1: Channel model
We are open to discuss other channel models, however for initial alignment we are fine with TDLA30-300. It can later be discussed if other channel models shall be considered.

Issue 2-2-2: SCS/Bandwidth
As we need first to focus on simulation alignment, we are fine to prioritize 120kHz/100MHz. The decision of including 120kHz/200MHz can be made based on companies’ provided simulation results in next meeting.
Support option 2.

Issue 2-2-3: MIMO layers per TRP
We see the usecase of 2+2 layers as the most important, hence it should be prioritized to define requirements with 2+2 layers. For 1+1 layers we see value as requirements for higher MCS than 2+2 can be defined, Additionally, we see the full-overlapping case important for deployment. 

Issue 2-2-4: MCS
Requirements should be defined for higher modulation order if feasible. 
For initial evaluation use MCS13 and MCS17.

Issue 2-2-5: PTRS port
Support option 1.

Issue 2-2-6: PTRS pattern
Support option 1.

Issue 2-2-7: Time offset between TRPs
We are fine to select one of two timeoffset values for each requirement defined. At this point we can decide which values to select from, and later decide which value from the set to use for each requirement to be defined.
Support option 1 as this is inline with how time offset was decided for FR1.

Issue 2-2-8: frequency offset between TRPs
Support option 1. If later found that 3000Hz is not feasible, we can down select to a lower value.

Issue 2-2-9: Performance metric
Support option 1 if shown feasible.

Issue 2-2-10: TDD slot pattern
Support option 1.



	MediaTek
	Issue 2-2-1: Channel model
We would like to start the study with TDLA30-75 for all test cases and discuss higher doppler possibility later.
Issue 2-2-2: SCS/Bandwidth
We are fine with Option 4.
Issue 2-2-3: MIMO layers per TRP
We are fine with Option 2 as good starting point.
Issue 2-2-4: MCS
We prefer Option 4 as good starting point.
Issue 2-2-5: PTRS port
We are fine with Option 1.
Issue 2-2-6: PTRS pattern
We are fine with Option 1.
Issue 2-2-7: Time offset between TRPs
We are fine with Option 1.
Issue 2-2-8: frequency offset between TRPs
We are fine with either Option 2 or 3 as good starting point.
Issue 2-2-9: Performance metric
We are fine with Option 1.
Issue 2-2-10: TDD slot pattern
We are fine with Option 1.

	Samsung
	Issue 2-2-1: Channel model
We are open to discuss other channel models, but at the beginning we think it’s necessary to focus on 100MHz/120kHz with TDLA30-75.

Issue 2-2-2: SCS/Bandwidth
See comment for issue 2-2-1, support option 2.

Issue 2-2-3: MIMO layers per TRP
Option 2 is fine for us, and it’s better to update “Multi-DCI based SDM scheme” to “Multi-DCI with full-overlapping scheme” as below.
Define PDSCH Type A demodulation requirements for 
· Single-DCI based SDM scheme using 1+1- and 2+2-layer combination
· Multi-DCI with full-overlapping scheme using 2+2-layer combination
· Multi-DCI with non-overlapping resource allocation using 2+2-layer combination.

Issue 2-2-4: MCS
We support use Option 4 as starting point.

Issue 2-2-5: PTRS port
Option 1 is fine for us.

Issue 2-2-6: PTRS pattern
Option 1 is fine for us.

Issue 2-2-7: Time offset between TRPs
Option 1 is fine.

Issue 2-2-8: frequency offset between TRPs
We think option 2 is better as starting point, as 0.1ppm is too large.

Issue 2-2-9: Performance metric
Option 1 is fine for us.

Issue 2-2-10: TDD slot pattern
We are wondering why we don’t keep consist with current FR2-1 rank 2 requirement in 38.101-4 using FR2.120-2 for 100MHz/120kHz with TDLA30-75? 


	Apple
	Issue 2-2-1: Channel model
We prefer to use TDLA30-75 rather than higher Doppler for FR2.
Issue 2-2-2: SCS/Bandwidth
Option 2 120KHz/100MHz as first priority. 
Issue 2-2-3: MIMO layers per TRP
It is very early to decide on MIMO layer configuration for requirements without any feasibility study and evaluation. We have already agreed on this for further evaluation in RAN4#106.

Issue 2-2-4: MCS
We support option 2 for initial evaluation. For requirements definition, we can decide based on evaluation outcome. 
Issue 2-2-5: PTRS port
Option 1.
Issue 2-2-6: PTRS pattern
Option 1.
Issue 2-2-7: Time offset between TRPs
We support option 2. 
Issue 2-2-8: frequency offset between TRPs
We think 3000Hz is very large. We also need to scale by the SCS ratio between FR1 and FR2. We are okay to compromise to option 2 600Hz. 
Issue 2-2-9: TDD slot pattern
We are fine with option 1.

Issue 2-2-10: Test cases and simulation parameters for sDCI SDM
Issue 2-2-11: Test cases and simulation parameters for mDCI fully overlapping
Issue 2-2-12: Test cases and simulation parameters for mDCI non-overlapping
Discuss these 3 issues after correlation matrix is finalized. 
Issue 2-2-13: Performance metric
We are fine with option 1.

Issue 2-2-14: Whether to consider additional margin for 47GHz carrier frequency
This would need to be evaluated and also depends on the MCS we define requirements with. Let us discuss this when we are at a stage to define requirements. 

	Docomo
	Issue 2-2-2: SCS/Bandwidth
We support Option 2, and also we are fine with Option 4.
Issue 2-2-3: MIMO layers per TRP
Our proposal (Option 1) is not in conflict with Option 2. We support Option 2..
Issue 2-2-5: PTRS Port
We support Option 1.
Issue 2-2-6: PTRS pattern
We support Option 1.
Issue 2-2-9: TDD slot pattern
We support Option 1.
Issue 2-2-13: Performance metric
We support Option 1.

	Huawei
	Issue 2-2-1: Channel model
We are fine with the TDLA30-300 channel model.
Issue 2-2-2: SCS/Bandwidth
Our intension is to make the maximum testable SNR larger. As per our evaluation, the SNR point may exceed the maximum testable SNR even we use 50MHz bandwidth. So we think not full bandwidth allocation can be considered if needed. For the bandwidth configuration, considering the 200MHz is mandatory for UE, we prefer to select 200MHz for multi-Rx requirements.
Issue 2-2-3: MIMO layers per TRP
We are OK with Option 2 as the start point.
Issue 2-2-4: MCS
We prefer Option 4 based on our evaluation results.
Issue 2-2-5: PTRS pattern
Option 1.
Issue 2-2-6: PTRS port
We prefer to only configure one port PTRS for s-DCI SDM scheme, since UE supporting one port per TRP for PTRS for single-DCI SDM scheme is up to UE capability.
	supportTwoPortDL-PTRS-r16
Indicates whether UE supports 2-port DL PT-RS. UE supports this feature should indicate support singleDCI-SDM-scheme-r16 for the band.
	Band
	No
	N/A
	N/A


Issue 2-2-7: Time offset between TRPs
We prefer Option 4. For further clarification, the value for m-DCI is scaled from the FR1 m-DCI case, and the value for s-DCI is scaled from the FR1 s-DCI case 2.
Issue 2-2-8: frequency offset between TRPs
We prefer Option 1.
Issue 2-2-9: TDD slot pattern
We agree with Option 1.
Issue 2-2-10: Test cases and simulation parameters for sDCI SDM
There are still open issues for some parameters are parallelly discussion. We think we can firstly make agreement on those issues and then review it.
Issue 2-2-11: Test cases and simulation parameters for mDCI fully overlapping
There are still open issues for some parameters are parallelly discussion. We think we can firstly make agreement on those issues and then review it.
Issue 2-2-12: Test cases and simulation parameters for mDCI non-overlapping
There are still open issues for some parameters are parallelly discussion. We think we can firstly make agreement on those issues and then review it.
Issue 2-2-13: Performance metric
We agree with Option 1.
Issue 2-2-14: Whether to consider additional margin for 47GHz carrier frequency.
We agree with Option 1.


  
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Issue 2-1-1: AoA assumption
Moderator: It was agreed during GTW session that for the initial evaluation all AoA values will be considered and down-select during performance requirements.
· Proposals
· Option 1 (Nokia, Qualcomm):
· Probes shall still be fixed and positioned in same planar cut of the test spher grid (xz plane). There shall be multiple fixed AoA offset pairs between the probes for OTA requirements. Limit the scope of Option1 to limit the second AoA ranges to only [30], [90] and [150] degrees. 
· Option 2 (Apple, Qualcomm, MTK, Samsung, Huawei):
· Do not define demodulation requirements for all AoA offsets considered in RF requirements.
· Define demodulation requirements for 1 or 2 correlation types based on feasibility and performance evaluation.
· Option 3 (Ericsson):	Comment by Kamel Tourki: Please refer to Proposal 1 in R4-2305515.	Comment by Md Jahidur Rahman: Noted. Thanks.
· Consider the minimum possible AoA separation δ_min as the minimum value guaranteeing  

where  and  are the received SINR at panel 1 and panel 2, respectively, and  is the AoA separation. FFS: SINR threshold  and [X].
Tentative agreements:
· Option 2
Issue 2-1-2: Power imbalance between TRPs
· Proposals
· Option 1 (Apple, Ericsson, Qualcomm, MTK, Huawei): YesNo
· Option 2 (Samsung, Nokia): NoYes.
Recommendations for 2nd round:
· Further discuss during 2nd round


	Sub-topic #2
	Issue 2-2-1: Channel model
· Proposals
· Option 1 (Nokia): Consider including TDLA30-300 for 120kHz/200MHz requirements, if introduced
· Option 2 (Ericsson, Huawei): Consider TDLA30-300 for 100 MHz/120 kHz.	Comment by Kamel Tourki: Please refer to Proposals 9, 10 and 11 in R4-2305515.	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the channel model in the last WF.
· Option 3 (Qualcomm, MTK, Samsung, Apple): Consider TDLA30-75 for 100MHz/120KHz
Recommendations for 2nd round:
· Further discuss during 2nd round
Issue 2-2-2: SCS/Bandwidth
· Proposals
· Option 1 (Nokia): Keep 120kHz/200MHz FFS to allow companies more time to provide simulation results unless enough companies already for RAN4#106bis-e provide results showing it is not feasible to define requirements for 120kHz/200MHz.
· Option 2 (NTT, Apple, Samsung): Define 120kHz/100MHz for SCS/Bandwidth as first priority.
· Option 3 (Huawei): Not full bandwidth allocation can be considered if needed.
· Option 4 (Ericsson, NTT, MTK, Qualcomm): Define requirements considering 100 MHz/120 kHz only.	Comment by Kamel Tourki: Please refer to Proposal 9, 10 and 11 in R4-2305515.	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the SCS/BW in the last WF.
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 2-2-3: MIMO layers per TRP
· Proposals
· Option 1 (NTT): Define the requirement with 4 Layers (i.e. 2+2 layer) for three scheme (i.e. single DCI with SDM scheme, Multi-DCI with fully overlapping scheme, and Multi-DCI with non-overlapping scheme). As for 2 Layers (i.e. 1+1 layer), we are open to discuss.
· Option 2 (Ericsson, Qualcomm, MTK, Samsung, Apple, NTT, Huawei): Define PDSCH Type A demodulation requirementsUse the following for initial evaluation	Comment by Kamel Tourki: @Apple,maybe we should keep the option as stated by the moderator, since the PDSCH type should be mentioned in the  Spec Tables anyway (even though we already agreed to consider PDSCH type A in the general aspects)
· Single-DCI based SDM scheme using 1+1- and 2+2-layer combination
· Multi-DCI with fully overlapping scheme using 1+1, 2+2-layer combination	Comment by Kamel Tourki: @ Apple, could we drop mDCI with fully overlapping scheme using 1+1 layer combination to save efforts? If you do prefer to define it, so why not ? 	Comment by Apple_106bis (Manasa): @Kamel, we think we need to keep this option in the feasibility study. These are for evaluation only, requirements based on feasibility.
· Multi-DCI with non-overlapping resource allocation using 2+2-layer combination.
Tentative agreements:
· Option 2

Issue 2-2-4: MCS
· Option 1 (Qualcomm): RAN4 to discuss MCS selection for PDSCH demodulation after finalizing the relevant open issues such as correlation matrix.
· Option 2 (Apple): Use the following MCS for initial evaluation:
	
	MCS

	Single-DCI based multi-TRP
	SDM
	13,17

	Multi-DCI based multi-TRP 
	non-overlapping
	13,17

	
	overlapping
	13, 17



· Option 3 (Nokia): Use MCS13 and MCS17 for initial alignment. Continue with only MCS13 in case MCS17 is found to be not testable
· Option 4 (Huawei, Samsung, Qualcomm, MTK): 
· Use MCS 13 or lower for defining rank 2+2, higher inter-TRP interference cases with fully-overlapping scheduling.
· Use MCS 17 for rank 1+1 cases or lower inter-TRP interference cases or non-overlapping case.
· Option 5 (Ericsson):	Comment by Kamel Tourki: Please check Proposal 9, 10 and 11 in R4-2305515.	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the MCS in the last WF.
· Use MCS17 for Rank 1+1 for sDCI SDM based scheme
· Use MCS13 for Rank 2+2 for sDCI SDM based scheme
· Use MCS13 for mDCI with full-overlapping and non-overlapping schemes.
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 2-2-5: PTRS port
· Proposals
· Option 1 (Qualcomm, NTT, Nokia, Huawei, Ericsson, MTK, Samsung, Apple): One PTRS port per TRP for both sDCI and mDCI schemes
· Option 2(Huawei): One port PTRS for s-DCI SDM scheme
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 2-2-6: PTRS pattern
· Proposals
· Option 1 (Qualcomm, NTT, Nokia, Huawei, Ericsson, MTK, Samsung, Apple): K=2, L=1
Tentative agreements:
· Option 1

Issue 2-2-7: Time offset between TRPs
· Proposals
· Option 1 (Nokia, Qualcomm, Samsung, MTK):
· Use the time offset between the two TRPs transmission points as {0.25us, -0.0625us}.
· Option 2 (Apple):
· Use time offset of TRP1 with respect to TRP2 as {0.2us, -0.05us} for different test cases.
· Option 3 (Ericsson): 
· For NR FR2-1 multi-Rx chain DL reception, consider sDCI and mDCI based SDM scheme with timing offset between TRxPs as follow
· Timing offset of the second TRxP from the first TRxP [us] as -0.0625 or 0.25.
· Option 4 (Huawei): 
· Select following value for timing offset of the second TRxP from the first TRxP for demodulation cases.
	
	Timing offset[us]

	Multi-DCI based multi-TRP
	non-overlapping
	-0.0625

	
	full-overlapping
	-0.0625

	Single-DCI based multi-TRP
	SDM
	0.25



Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 2-2-8: frequency offset between TRPs
· Proposals
· Option 1 (Nokia, Huawei, Ericsson):
· Select 3000Hz frequency offset for all demodulation cases as starting point.
· Option 2 (Qualcomm, MTK, Samsung, Apple): 600Hz
· Option 3 (Apple, MTK): 400Hz
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 2-2-9: TDD slot pattern
· Proposals
· Option 1 (Qualcomm, NTT, Nokia, Huawei, Ericsson, MTK, Apple): Define the FR2 multi-Rx UE demodulation requirements for PDSCH using FR2.120-1 TDD UL-DL pattern, given by DDDSU and S: 10D+2G+2U.
Tentative agreements:
· Option 1

Issue 2-2-10: Test cases and simulation parameters for sDCI SDM
· Proposals
· Option 1 (Ericsson): Consider PDSCH test cases and simulation parameter for sDCI based SDM scheme as presented in Tables 1 and 2.
Recommendations for 2nd round:
· Further discuss after relevant open issues are finalized.

Issue 2-2-11: Test cases and simulation parameters for mDCI fully overlapping
· Proposals
· Option 1 (Ericsson): Consider PDSCH test cases and simulation parameter for mDCI based SDM scheme as presented in Tables 3 and 4.
Recommendations for 2nd round:
· Further discuss after relevant open issues are finalized.

Issue 2-2-12: Test cases and simulation parameters for mDCI non-overlapping
· Proposals
· Option 1 (Ericsson): Consider PDSCH test cases and simulation parameter for mDCI based non-overlapping scheme as presented in Tables 5 and 6.
Recommendations for 2nd round:
· Further discuss after relevant open issues are finalized.

Issue 2-2-13: Performance metric
· Proposals
· Option 1 (Ericsson, Qualcomm, NTT, Nokia, Huawei, MTK, Samsung, Apple): Define the FR2 multi-Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.
Tentative agreements:
· Option 1

Issue 2-2-14: Whether to consider additional margin for 47GHz carrier frequency.
· Proposals
· Option 1 (Huawei, Ericsson. Qualcomm): Yes.
· Option 2 (Apple): Discuss later when requirements are defined.
Recommendations for 2nd round:
· Further discuss after relevant open issues are finalized.

	
	


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic: CSI Reporting Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304137
	Apple
	Observation #1: There is no enhancement for CSI reporting with mDCI transmission scheme.
Proposal #1: RAN4 should further evaluate feasibility of introducing PMI reporting requirements with single DCI SDM transmission scheme with multi-RX in FR2.
Proposal #2: Evaluate and define PMI reporting requirements for 1 layer per TRP with multi-RX in FR2.
Proposal #3: Performance evaluation should be after we define correlation matrix to model spatial aspects.
Proposal #4: Assume no time frequency offsets between TRPs.

	R4-2304106
	Nokia
	Observation 1: We see the issue of the validity of two times 2x2 H matrices assumption for mDCI to be important, however with the current agreement to focus on only creating PMI requirements for sDCI, the discussion on impact CSI requirements with mDCI can be postponed. 
Observation 2: In a postponed study cover the CSI validity of two times 2x2 H matrices assumption for mDCI, based on incoming TRP AoA and UE beam orthogonality for spatial signal separation.
Observation 3: 4-port per TRP will match the baseline PMI from Rel-15 for each TRP. In addition, it will result in a total of 8-port for the full system.
Proposal 1: Define CSI requirements with 4-port per TRP as a minimum. In addition to requirements with 4-port per TRP, requirements with 8-port per TRP can be included.
Observation 4: We are fine using MCS13 for initial alignment of CSI requirements, to study the feasibility. 
Proposal 2: Agree to use MCS13 for initial alignment of CSI requirements.
Observation 5: We are fine assuming no time and frequency offset between TRPs for initial alignment. It can later be discussed if the assumption holds. In CSI-RS the RS is known and TRP desync is not such an issue, when compared to the data desync case.
Proposal 3: Assume no time and frequency offsets between TRPs.

	R4-2305516
	Ericsson
	Proposal 1: Do not define PMI reporting requirements for FR2 DL 4Rx multi-Rx chain UE using mDCI based transmission. 
Proposal 2: Define single PMI reporting requirements for sDCI SDM based scheme using 4 ports TypeI-SinglePanel codebook and 1 MIMO layer per TRxP.
Proposal 3: Do not consider timing and frequency offsets of the second TRxP from the first TRxP when testing PMI reporting requirements for sDCI SDM based scheme.   
	Resource allocation
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	0

	Frequency offset of the second TRxP from the first TRxP
	Hz
	0


Proposal 5: Consider the following parameters to define PMI reporting requirements for sDCI SDM based scheme.
Table 7: Simulation Parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1

	
	CORESETPoolIndex
	
	0

	Duplex mode
	
	TDD

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	TDD DL-UL configurations
	
	FR2.120-2 as specified in Annex A of TS 38.101-4

	Active DL BWP index
	
	1

	Propagation channel
	
	TDLA30-75

	Antenna configuration per TRxP
	
	High XP 4 x 4   (N1,N2) = (2,1)

	Beamforming Model
	
	As specified in Annex B.4.1 of TS 38.101-4

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.5-8.1 TDD




	R4-2305480
	Huawei
	Proposal 1: 4-port per TRP for FR2 multi-Rx PMI reporting requirements for single-DCI transmission scheme.
Proposal 2: Select MCS 13 for FR2 multi-Rx PMI reporting requirements for single-DCI transmission scheme.
Proposal 3: Assume no time and frequency offsets between TRPs for FR2 multi-Rx PMI reporting requirements for single-DCI transmission scheme.

	R4-2304393
	Qualcomm
	Proposal 1: For PMI reporting requirement, consider 8-port per TRP. 
Proposal 2: RAN4 to discuss MCS selection after finalizing the channel modelling. 
Proposal 3: Support option 1. 
Proposal 4: CSI report quantity should include LI reporting for FR2.



Open issues summary
List of open issues
· Sub-topic 3-1 Test scope for CSI reporting requirement for FR2 multi-Rx
· Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme
· Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
· Sub-topic 3-2 Test setup for CSI reporting requirement
· Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
· Sub-topic 3-3 Simulation assumptions
· Issue 3-3-1: MIMO Layer
· Issue 3-3-2: Number of ports
· Issue 3-3-3: MCS
· Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
· Issue 3-3-5: Whether to assume time and frequency offsets
· Issue 4-3-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
Sub-topic 3-1: Test scope for CSI reporting requirement for FR2 multi-Rx
Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme.
· Proposals
· Option 1 (Apple): Yes
· Recommended WF:
· Encourage comments if any.
Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme.
· Observations
· Observation 1 (Nokia): 
· We see the issue of the validity of two times 2x2 H matrices assumption for mDCI to be important, however with the current agreement to focus on only creating PMI requirements for sDCI, the discussion on impact CSI requirements with mDCI can be postponed.
· Observation 2 (Apple): 
· There is no enhancement for CSI reporting with mDCI transmission scheme.
· Proposals
· Option 1 (Ericsson): No
· Recommended WF:
· Encourage comments if any.

Sub-topic 3-2: Test setup for CSI reporting requirement
Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
· Proposals
· Option 1 (Apple): Yes
· Recommended WF:
· Encourage comments if any.

Sub-topic 3-3: Simulation assumptions
Issue 3-3-1: MIMO layer
· Proposals
· Option 1 (Apple, Ericsson): 1 MIMO layer per TRP.
· Recommended WF:
· Please check whether option 1 is agreeable.

Issue 3-3-2: Number of CSI-RS ports
· Observations
· Observation 1 (Nokia): 
· 4-port per TRP will match the baseline PMI from Rel-15 for each TRP. In addition, it will result in a total of 8-port for the full system.
· Proposals
· Option 1 (Qualcomm): 8-port per TRP.
· Option 2 (Nokia): Define CSI requirements with 4-port per TRP as a minimum. In addition to requirements with 4-port per TRP, requirements with 8-port per TRP can be included.
· Option 31 (Huawei, Ericsson): 4-port per TRP.
· Recommended WF:
· Encourage comments if any.
Issue 3-3-3: MCS
· Observations
· Observation 1 (Nokia): 
· We are fine using MCS13 for initial alignment of CSI requirements, to study the feasibility.
· Proposals
· Option 1 (Nokia, Huawei, Ericsson): MCS13.	Comment by Kamel Tourki: Please check Proposal 5 in R4-2305515
It has been stated in the Table the measurement channel (FRC) R.PDSCH.5-8.1 TDD (Therein MCS defined at MCS13). 	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the MCS (PMI reporting)  in the last WF.
· Option 2 (Qualcomm): RAN4 to discuss MCS selection after finalizing the relevant open issues such as correlation matrix.
· Recommended WF:
· Encourage comments if any.
Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
· Proposals
· Option 1 (Qualcomm): Yes.
· Recommended WF:
· Encourage comments if any.
Issue 3-3-5: Whether to assume time and frequency offsets.
· Observations
· Observation 1 (Nokia): 
· We are fine assuming no time and frequency offset between TRPs for initial alignment. It can later be discussed if the assumption holds. In CSI-RS the RS is known and TRP desync is not such an issue, when compared to the data desync case.
· Proposals
· Option 1 (Qualcomm, Huawei, Apple, Ericsson, Nokia): No.
· Recommended WF:
· Option 1.

	Issue 3-3-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
· Proposals
· Option 1 (Ericsson): Consider the parameters in Table 7 to define PMI reporting requirements for sDCI SDM based scheme.
· Recommended WF:
· Encourage comments if any.
Views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	XXXQualcomm
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme.
We are okay with option 1.
Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
We are okay with option 1.

	Ericsson
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme
Already agreed.
Option 1.

Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
No, only sDCI requirements’ definition has been agreed.
Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme
Support option 1 to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme.

Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
Support option 1 to not define PMI reporting requirements for mDCI scheme.


	MediaTek
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme.
We are fine with Option 1.
Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
We are fine with Option 1.

	Samsung
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme
Support option 1 to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme.

Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
Support option 1 to not define PMI reporting requirements for mDCI scheme.

	Apple
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme
Support option 1.
Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
Support option 1.


	Docomo
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme.
We support Option 1.

	Huawei
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme
In last meeting we have already achieve the agreements that introduce PMI reporting requirements for single-DCI transmission scheme.
Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
We agree with Option 1.


  

Sub topic 3-2 
	Company
	Comments

	QualcommXXX
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
We are okay with option 1.

	Ericsson
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
Yes.
Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
Support option 1 to evaluate performance after defining correlation matrix to model spatial aspects.

	MediaTek
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
We are fine with Option 1.

	Samsung
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
Support option 1.

	Apple
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
Support option 1.


	Huawei
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
We are OK with Option 1.


  
Sub topic 3-3 
	Company
	Comments

	QualcommXXX
	Issue 3-3-1: MIMO Layer
We are okay with option 1.
Issue 3-3-2: Number of ports
We support option 1. We think that the throughput gain with lower number of ports may not be noticeable. 
Issue 3-3-3: MCS
We are okay with option 1 for initial evaluation. 

Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
We support option 1, as it would facilitate the correct mapping of PTRS port.
Issue 3-3-5: Whether to assume time and frequency offsets
We are okay with option 1.

Issue 4-3-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme

	Ericsson
	Issue 3-3-1: MIMO Layer
1 MIMO layer per TRP.
Option 1.

Issue 3-3-2: Number of ports
4-port per TRP
Option 3.

Issue 3-3-3: MCS
MCS13. Option 1.

Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
To be further discussed later.

Issue 3-3-5: Whether to assume time and frequency offsets
Option 1.

Issue 4-3-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 3-3-1: MIMO Layer
Support option 1.

Issue 3-3-2: Number of ports
We support to define CSI requirements with 4-port per TRP.

Issue 3-3-3: MCS
To study feasibility we are fine with MCS13. If not feasible, discuss other options.
Support using MCS13 as baseline assumption.

Issue 3-3-5: Whether to assume time and frequency offsets
Support recommended WF (option 1)


	MediaTek
	Issue 3-3-1: MIMO Layer
We are fine with Option 1.
Issue 3-3-2: Number of ports
We prefer Option 1.
Issue 3-3-3: MCS
We are fine with Option 1.
Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
We are fine with Option 1.
Issue 3-3-5: Whether to assume time and frequency offsets
We are fine with Option 1.

	Samsung
	Issue 3-3-1: MIMO Layer
We are ok with option 1.

Issue 3-3-2: Number of ports
We are ok with option 1.

Issue 3-3-3: MCS
We are ok with option 1.

Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
We are fine with Option 1.

Issue 3-3-5: Whether to assume time and frequency offsets
We support the recommended WF (option 1)

	Apple
	Issue 3-3-1: MIMO Layer
Support option 1.

Issue 3-3-2: Number of ports
We don’t think 8 port or 4 port are practical in FR2 with analog BF. We should use 2 port per TRP. 
Issue 3-3-3: MCS
Support option 1. Of course we need to define correlation mtx first. 

Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
We need more discussion on this. Is this part of the requirement? 
Issue 3-3-5: Whether to assume time and frequency offsets
Support option 1.
Issue 4-3-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
We can discuss details on simulation parameters once we finalize the correlation mtx definition. 

	Huawei
	Issue 3-3-1: MIMO Layer
We are OK with Option 1.
Issue 3-3-2: Number of ports
We prefer to select 4-port per TRP. If 8-port per TRP is selected, there will no test case for the UE supporting only 4-port per TRP. Also, in FR1 discussion, 4 ports per TRP is considered for the multi-TRP PMI reporting cases, it is expected that for FR2 multi-Rx 4-port per TRP configuration similarly has enough obvious performance gain for the test.
Issue 3-3-3: MCS
We are OK with Option 1.
Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
We don’t think it is needed to report LI for FR2 multi-Rx. In existing FR2 single-TRP case RAN4 didn’t consider this report quantity.
Issue 3-3-5: Whether to assume time and frequency offsets
We are OK with Option 1.
Issue 3-3-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
For the TDD pattern, we think DDDSU should be selected that is more typical in the real network.


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Issue 3-1-1: Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme
· Proposals
· Option 1 (Apple, Ericsson, Nokia, MTK, Samsung, apple, Huawei, NTT): Yes
Tentative agreements:
· Option 1

Issue 3-1-2: Whether to introduce PMI reporting requirement for mDCI scheme
· Proposals
· Option 1 (Ericsson, Apple, Nokia, MTK, Samsung, apple, Huawei): No
Tentative agreements:
· Option 1



	Sub-topic #2
	Issue 3-2-1: Whether to evaluate performance after defining correlation matrix to model spatial aspects.
· Proposals
· Option 1 (Apple, Ericsson, Nokia, MTK, Samsung, apple, Huawei): Yes
Tentative agreements:
· Option 1


	Sub-topic #3
	Issue 3-3-1: MIMO Layer
· Proposals
· Option 1 (Apple, Ericsson, Nokia, MTK, Samsung, apple, Huawei): 1 MIMO layer per TRP.
Tentative agreements:
· Option 1

Issue 3-3-2: Number of ports
· Proposals
· Option 1 (Qualcomm, Samsung, MTK): 8-port per TRP.
· Option 2 (Nokia): Define CSI requirements with 4-port per TRP as a minimum. In addition to requirements with 4-port per TRP, requirements with 8-port per TRP can be included.
· Option 3 (Huawei, Ericsson): 4-port per TRP.
· Option 4 (Apple): 2-port per TRP.
Recommendations for 2nd round:
· Further discuss during 2nd round
Issue 3-3-3: MCS
· Proposals
· Option 1 (Nokia, Huawei, Ericsson, Qualcomm, MTK, Samsung, Huawei): MCS13.	Comment by Kamel Tourki: Please check Proposal 5 in R4-2305515
It has been stated in the Table the measurement channel (FRC) R.PDSCH.5-8.1 TDD (Therein MCS defined at MCS13). 	Comment by Md Jahidur Rahman: Thanks for checking. Please note that we had a separate issue for the MCS (PMI reporting)  in the last WF.
· Option 2 (Qualcomm): RAN4 to discuss MCS selection after finalizing the relevant open issues such as correlation matrix.
Tentative agreements:
· Option 1

Issue 3-3-4: Whether to assume LI in report quantity for multi-Rx FR2
· Proposals
· Option 1 (Qualcomm, Samsung, MTK): Yes.
· Option 2 (Huawei): No
Recommendations for 2nd round:
· Further discuss during 2nd round

Issue 3-3-5: Whether to assume time and frequency offsets.
· Proposals
· Option 1 (Qualcomm, Huawei, Apple, Ericsson, Nokia, MTK, Huawei): No.
Tentative agreements:
· Option 1
Issue 4-3-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
· Proposals
· Option 1 (Ericsson): Consider the parameters in Table 7 to define PMI reporting requirements for sDCI SDM based scheme.
· DDDSU for TDD pattern (Huawei)
Recommendations for 2nd round:
· Further discuss after relevant open issues are finalized.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on CSI requirement for Rel-17 FeMIMO
	Samsung
	

	
	WF on demodulation requirement for Enhancement on HST-SFN deployment
	Ericsson
	

	
	WF on demodulation requirement for Enhancement on Multi-TRP
	Huawei
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304104
	
	On MultiRx Demodulation performance and CSI requirements - General aspects
	Nokia
	Noted
	

	R4-2304135
	
	On General aspects for Multi-RX in FR2 requirements
	Apple
	Noted
	

	R4-2304258
	
	General aspects on NR FR2 multi-Rx DL demodulation
	Intel
	Noted
	

	R4-2304394
	
	Views on General Aspects for FR2 Multi-Rx
	Qualcomm
	Noted
	

	R4-2305479
	
	Discussion on general issues for UE demodulation requirements for NR FR2 multi-Rx chain DL reception
	Huawei, HiSilicon
	Noted
	

	R4-2305514
	
	General aspects for FR2 multi-Rx DL chain
	Ericsson
	Noted
	

	R4-2304105
	
	On MultiRx Demodulation performance and CSI requirements - PDSCH
	Nokia
	Noted
	

	R4-2304136
	
	On PDSCH demodulation requirements with multi-RX in FR2
	Apple
	Noted
	

	R4-2304395
	
	Views on PDSCH Performance Requirements for FR2 Multi-Rx
	Qualcomm
	Noted
	

	R4-2305003
	
	Views on NR FR2 multi-Rx chain DL reception requirements for PDSCH
	NTT DOCOMO
	Noted
	

	R4-2305481
	
	Discussion on UE PDSCH demodulation requirements for NR FR2 multi-Rx chain DL reception
	Huawei, HiSilicon
	Noted
	

	R4-2305482
	
	Simulation results on UE PDSCH demodulation requirements for NR FR2 multi-Rx chain DL reception

	Huawei, HiSilicon
	Noted
	

	R4-2305515
	
	PDSCH demodulation requirements for FR2 multi-Rx chain

	Ericsson
	Noted
	

	R4-2304106
	
	On MultiRx Demodulation performance and CSI requirements - PMI
	Nokia
	Noted
	

	R4-2304137
	
	On PDSCH PMI reporting requirements with multi-RX in FR2
	Apple
	Noted
	

	R4-2304393
	
	Views on PMI Reporting Requirements for FR2 Multi-Rx
	Qualcomm
	Noted
	

	R4-2305480
	
	Discussion on UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception
	Huawei, HiSilicon
	Noted
	

	R4-2305516
	
	PMI reporting for FR2 multi-Rx DL reception
	Ericsson
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents


Annex 
Contact information
	Company
	Name
	Email address

	Moderator (Qualcomm) 
	Jahidur Rahman
	rahman@qti.qualcomm.com

	Nokia, Nokia Shanghai Bell
	
	

	Ericsson
	Kamel Tourki
	kamel.tourki@ericsson.com

	Qualcomm Inc
	
	

	MediaTek
	
	

	Apple
	Manasa Raghavan
	manasa.raghavan[AT]apple[dot]com

	NTT DOCOMO
	
	

	Samsung
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 




