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Introduction
This email discussion focuses on demodulation requirements for Rel-18 NR ATG, including agenda 5.14.5.1-5.14.5.3. The agreed way forward in previous meeting is R4-2302996. 
For 1st round discussion, focus on the general issues and test scope.
For 2nd round discussion, further discuss the test parameters, simulation assumptions.
Companies are encouraged to be concise.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Qualcomm
	Pier Vallese
	pvallese@qti.qualcomm.com

	Samsung
	Yunchuan Yang
	yc0301.yang@samsung.com

	CMCC
	Shiyuan Wang
	wangshiyuan@chinamobile.com



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: General aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304261
	Intel
	Proposal 1:	Focus on uni-directional ATG deployment scenario, and bi-directional deployment can be considered in the future enhancement when needed.
Proposal 2:	Focus on single path AWGN channel or TDL-LOS channel with justified delay spread and K factor values for ATG demodulation performance study.
Proposal 3:	UE-based timing/frequency shift compensation and pre-compensation with sufficient accuracy can be assumed for the ATG DL and UL demodulation performance study, respectively.

	R4-2304396
	Ericsson
	Observation 1	: There is no difference on Doppler shift condition between Option 1 and Option 2 (Figure 2-1 (a) and (b)) if only one serving ATG BS is considered for one ATG UE.
Observation 2	: There is no difference on channel model between option 1 and option 2 because ATG UE capability on (pre)compensation on frequency error was agreed.
Observation 3	: ATG BS height is much higher than NTN UE and located in open area, which have no multi-path environment between ATG UE and ATG BS. ATG deployment is similar to HST deployment and NTN feeder link.
Observation 4	: In HST deployment, single-tap channel with Doppler shift is applied for demodulation requirements.
Proposal 1	: To align with RF and RRM discussion, only consider the scenario that there is only one ATG UE in a cell which is served by only one ATG BS at the same time.
Proposal 2	: Take Option 1 as the ATG demodulation deployment scenario.
Proposal 3: Use single tap AWGN channel with Doppler shift for ATG demodulation requirements.
Proposal 4: Take 0.1ppm for Doppler shift for both DL and UL demodulation requirement as the start point but postpone making decision until RF session have the agreement on frequency error requirement.
Proposal 5: RF, RRM and Demod session should keep the consistency on the agreement for the necessary of new TDD pattern for ATG scenario.
Proposal 6: Proceed with typical TDD pattern for TDD requirement, further check the performance if the new TDD pattern is agreed to be introduced.
Proposal 7	: Start with the FDD requirement configuration if companies cannot get consensus on TDD pattern issue easily.

	R4-2304494
	Qualcomm Incorporated
	Observation 1: NTN Channel models defined in 3GPP TR 38.811 are not specifically designed to model ATG UE to ATG BS propagation;
Proposal 1: For ATG UE Demodulation, RAN4 to use Single Path channel without fading;
Observation 2: RAN4 did not consider propagation delay or propagation delay differences in the FR2 HST Channel model discussion (for bidirectional and unidirectional);
Proposal 3: RAN4 to follow the approach used for FR2 HST Demod channel modeling and not to consider propagation delay or delay jump for ATG UE Demodulation Channel Modeling;
Observation 3: For ATG Demodulation RAN4 has tentatively agreed to consider ATG UE pre-compensation for DL frequency shift, so the ATG UE under test is not expected to experience the high Doppler shift due to the large moving velocity assumed by the Deployment scenario;
Proposal 4: Consider ATG UE pre-compensation for UE demodulation requirements.
Proposal 5: RAN4 to consider both ideal and non-ideal ATG UE pre-compensation for the simulation assumptions. Decision on the final test setup will be based on the outcome of the simulation alignment.
Proposal 6: For ATG UE Demodulation requirements, assume the Deployment scenario agreed in RAN4 (unidirectional) and do not consider Bidirectional deployment.

	R4-2304641
	CMCC
	Proposal 1: Take NTN-TDL-C as the starting point for ATG channel model
Proposal 2: Reuse DS=5ns and DS resolution = 5ns for ATG
Proposal 3: Use a larger K than 8.5dB for ATG. For example, K = 12dB.
Proposal 4: For FDD channel model, set Doppler as 220Hz, for TDD channel model, set Doppler as 500Hz.

	R4-2304692
	ZTE Corporation
	Observation 1. The Max absolute value of Doppler shift of these two options is very close.
Observation 2. The Doppler shift variation at the switching point for option1 and option2 are different.
Proposal 1. To select option1 for ATG demodulation evaluation if the process of a UE going through a switching point from one cell to another is not considered.
Proposal 2. To adopt single tap AWGN channel for ATG demodulation evaluation.

	R4-2305474
	Huawei, HiSilicon
	[bookmark: _Toc118708079]Observation 1: Parameters such as elevation angle, ATG BS altitude, maximum UE speed and maximum ISD have no impact on ATG demodulation requirement.
Proposal 1: Do not consider parameters such as elevation angle, ATG BS altitude, maximum UE speed and maximum ISD for the channel model for ATG demodulation evaluation and requirements.
Proposal 2: Consider NTN-TDL-C channel model for ATG performance requirements. Use the same value as NTN for the delay spread and K factor, i.e. NTN-TDLC5-200.

	R4-2305534
	Samsung
	Proposal 1: Apply the option 1 as the baseline for ATG demodulation requirement
· FFS on elevation angle for the vertical HPBW
· ISD =300km
· Aircraft altitude to derive the minimum distance: 10km 
· FFS on modelling the stage of aircraft taking off or landing from the minimum altitude to the largest altitude for ATG demodulation requirement 
Proposal 2: Apply the single path AWGN channel model with doppler frequency for ATG demodulation requirement 



Open issues summary
Topic description: we will discuss some fundamental assumptions and general issues
Open issues and candidate options before meeting:
Issue 1-1: Scenario
· Background (for information): 
· Scenario in Option 1: 
· One ATG UE only served by one TRP from ATG BS at the same time. 
· ATG BS is 30m high and its beam direction is fixed and pointing to the horizon. The vertical HPBW is α and its lower boundary is parallel to the horizon. 
· ATG UE moving toward to ATG BS with the elevation angle from 0o to α at the speed 1200km/h. The corresponding maximum distance between UE and BS could be 200km ~300km. 
[image: ]
· Scenario Figure 2-1(a). from option 2
[image: ]
· Agreements in last meeting (for information): 
· From ATG demodulation requirements perspective, at least scenario in option 1 shall be considered
· FFS whether the deployment scenario Figure 2-1(a). from option 2 can be considered or not
· The detailed parameters need to be further discussed
· Proposals
· [bookmark: _Hlk132101008]Option 1: (Intel, Ericsson, QC, ZTE (if the process of a UE going through a switching point from one cell to another is not considered))
· Focus on uni-directional ATG deployment scenario (Original Option 1), and bi-directional deployment (Figure 2-1(a) from original Option 2) can be considered in the future enhancement when needed. 
· Option 1-1: (Samsung)
· Apply the option 1 as the baseline for ATG demodulation requirement
· FFS on elevation angle for the vertical HPBW
· ISD =300km
· Aircraft altitude to derive the minimum distance: 10km 
· FFS on modelling the stage of aircraft taking off or landing from the minimum altitude to the largest altitude for ATG demodulation requirement 
· Other information:
· HW mentioned in R4-2305474: There is no any limitation for the maximum “Doppler/timing jump” during the handover from the original TRP to the target TRP since PLL should firstly give up tracking the original TRP and then re-track the target TRP.
· Recommended WF
· Focus on uni-directional ATG deployment scenario, and bi-directional deployment can be considered in the future enhancement when needed.
· Further discuss whether and how to consider the following parameters:
· ISD =300km
· Aircraft altitude to derive the minimum distance: 10km 
· FFS on elevation angle for the vertical HPBW
· FFS on modelling the stage of aircraft taking off or landing from the minimum altitude to the largest altitude for ATG demodulation requirement 
· Agreement from GTW:
· Focus on uni-directional ATG deployment scenario, and bi-directional deployment can be considered in the future enhancement when needed.

Issue 1-2: UE assumption
· Tentative agreements in last meeting (for information):
· Take ATG UE pre-compensation on UL frequency shift and UL timing shift for ATG demodulation as baseline. 
· Take ATG UE compensation on DL frequency shift for ATG demodulation as baseline.
· Proposals
· Option 1: UE-based timing/frequency shift compensation and pre-compensation with sufficient accuracy can be assumed for the ATG DL and UL demodulation performance study, respectively. (Intel, QC)
· Recommended WF
· Keep the tentative agreements in last meeting
· Take ATG UE pre-compensation on UL frequency shift and UL timing shift for ATG demodulation as baseline. 
· Take ATG UE compensation on DL frequency shift for ATG demodulation as baseline.
Issue 1-3-1: Channel model
· Proposals
· Option 1: Single path AWGN channel with doppler (Intel, Ericsson, QC, ZTE, Samsung)
· Option 2: NTN-TDL-C as the baseline
· Option 2-1: NTN-TDLC5-200 (HW)
· Option 2-1: NTN-TDL-C with justified delay spread and K factor values (Intel)
· Option 2-2: NTN-TDL-C with 5ns DS and larger K factor (CMCC)
· Recommended WF
· Single path AWGN channel with doppler
· Agreement from GTW:
· At least single path AWGN channel with doppler

Issue 1-3-2: Doppler shift assumption:
· Agreements in last meeting: 0.1ppm
· Proposals
· Option 1: Take 0.1ppm for Doppler shift for both DL and UL demodulation requirement as the start point but postpone making decision until RF session have the agreement on frequency error requirement (Ericsson, CMCC)
· Option 1-1: For FDD channel model, set Doppler as 220Hz, for TDD channel model, set Doppler as 500Hz. (CMCC)
· Option 2: RAN4 to consider both ideal and non-ideal ATG UE pre-compensation for the simulation assumptions. Decision on the final test setup will be based on the outcome of the simulation alignment. (QC)
· Recommended WF
· For non-ideal ATG UE pre-compensation
· For FDD channel model, set Doppler as 220Hz
· For TDD channel model, set Doppler as 500Hz. 
· This assumption can be revised when RF session have the agreement on frequency error requirement
· FFS whether to consider ideal ATG UE pre-compensation
· Agreement from GTW:
· Align with RF session agreement on frequency error requirements with below values as starting point
· For FDD channel model, set Doppler as [220Hz]
· For TDD channel model, set Doppler as [400/500Hz]. 

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Scenario
	Company
	Comments

	XXXSamsung
	Support to focus on uni-directional ATG deployment scenario, which is reused from the ATG and TN network co-existence evaluation. The scenario in Figure 2-1(a) is different with the co-existence evaluation, where the beam direction of ATG BS is fixed and pointing to horizon.  
As for the evaluation angle, it is related the coverage of each ATG BS, together with the Aircraft altitude, it will decide the location of switching point. 
Considering the co-existence evaluation for link budget is still conducted, we suggest to calculate the switching point and maximum distance between UE and ATG BS based on conclusion of RF session 

	ZTE
	We need to focus on communication during aircraft cruising. The impact of elevation angle on the demodulation requirement is unclear.

	Huawei
	An important thing about the deployment assumption is the switching method between the original TRP and the target TRP, i.e. by cell handover (different cell for different TRP) or just TCI state switching (same cell for different TRP). Considering 1200km/h UE velocity and 200km ISD, there is about 10 minutes when UE is served by the same one TRP. We don’t think there is frequently TRP switching scenario like HST, so cell handover between different TRP is enough. For the demodulation requirements, we should only consider the case that UE is served by the one TRP just like single-tap scenario, and left handover requirement to the RRM part.
In such case, since UE DL frequency and timing compensation is baseline assumption, only residual Doppler and timing error should be considered that is fixed value for all time, it is no need to define complex channel model. Same demodulation requirements shall be applied for different deployment (Uni or Bi), different ISD, different minimum distance or different elevation angle.
Could companies clarify the impact of these parameters on ATG demodulation requirement?

	Intel
	Agree with the recommended WF corresponding to the agreements reached in online discussion.

	Ericsson
	Based on current ATG discussion scope and the typical ISD, we think no Doppler jump should be considered in Rel-18 ATG demod discussion. 
1. The scope for Rel-18 ATG discussion is still focus on the scenario that one ATG UE is served by one ATG BS at the same time. The Doppler shift caused one ATG BS should be continuous. 
1. It is not like HST deployment that multiple RRH could be combined as one cell and using one DU to handle the demodulation. The ISD of ATG BS could reach 300km and the airline direction could be random to a ATG BS, so it is not practical to combine multiple sites as one cell. All these Doppler shift jump mentioned by some companies is actually a part of hand over procedure (like in terrestrial network) which is not the scope of demodulation. 
UE compensation on both DL and UL (based on the ATG BS site location info. and its own GNSS info.) will lead to small residual frequency error no matter the ATG UE is in which elevation angle respect to ATG BS. All companies agree to take single tap channel for the requirement then it will be no difference when a ATG UE in a serving cell. So we don’t see the benefit of considering the min distance, HPBW and altitude etc. 


	Samsung 
	As proponent of parameters of deployment, we would like to further clarify our proposals. In our understanding, it is related with the switching point of served ATG BS, where the angle of HPBW, and the altitude of aircraft, the location of switching can be calculated. If considering the switching point, the doppler will be different
We are open to further discuss whether they are needed from demod perspective
For altitude distribution, it is suggested to be based on ATG UE uniform distribution among 3 to 10km
The minimum distance is meaning the distance of ATG UE to ATG B, in case the beam of ATG is parallel to the horizon, the distance is the largest with minimum altitude 
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Since companies agree to use the single tap with fixed doppler value, where the doppler value is not changed with timing vary, even at with the switching point, there is no doppler change, then, the related test parameters may be not needed.  So, the common understanding about the AWGN+doppler, means that doppler is a constant without changing , like a phase rotation of AWGN as expj(2pi*fd/N) ?

	CMCC
	First, we are fine to compromise to the GTW agreement.
And then, we don’t think the specific parameters under AWGN with constant doppler channel are needed to be discussed. Similar view as Ericsson.
Last, for Samsung’s question, we think the interpretation is correct.


 
Issue 1-2: UE assumption
	Company
	Comments

	XXXSamsung
	Ok with recommended WF and tentative agreement made in the last meeting

	ZTE
	We are fine with the Recommended WF.
It needs to be noted that the tentative agreement last meeting said that pre-compensation is assumed for UL and compensation is assumed for DL. While option 1 says that pre-compensation  is assumed for both DL and UL which is not consistent with the tentative agreement, so we think the tentative agreement should be kept.

	Huawei
	Agree with the Recommended WF.

	Intel
	Agree with the recommended WF corresponding to the agreements reached in online discussion.

	Ericsson
	Support recommended WF. 

	CMCC
	Agree with the Recommended WF.


 
Issue 1-3-1: Channel model
	Company
	Comments

	XXXSamsung
	For channel model part, we support with single path AWGN channel with doppler. Since the NTN channel, the delay spread and K factor, are related with the detail satellite evaluation angle, pending on different band. Different evaluation angle, the channel model is different
We would like to clarify why RRM requirements should be considered to decide the specifications of ATG demodulation requirement 
Regarding whether to specification for ATG requirement, If the residual doppler value is fixed in all time, we think to add into the existing section for normal PUSCH requirements should be enough. We suggest to discuss later, focus on test scope and test scope firstly

	ZTE
	We are fine with the recommended WF
The location selection of ATG BS will be optimized, so LOS can be expected between ATG BS and ATG CPE. Single tap AWGN with Doppler can be used for requirement definition

	Huawei
	We prefer Option 2. From our understanding, both options are possible and it depends on the assumption of the environment, i.e. cloudless or cloudy. To make the UE performance more robust, we propose to consider NTN-TDL-C channel model for ATG performance requirements. For the delay spread and K factor, although it is different comparing to NTN, we prefer to use the same value as NTN, i.e. NTN-TDLC5-200 to reduce the test effort and the simulation effort, considering that same receiver algorithm is expected for NTN and ATG.

	Intel
	Agree with the recommended WF corresponding to the agreements reached in online discussion.

	Ericsson
	We believe AWGN + Doppler shift is more typical for ATG deployment. NTN relevant channel model is evaluated for NTN deployment which NTN UE is easily impacted by surrounding buildings etc. We don’t think it can be directly referred for ATG deployment, especially for cloud, raining, high-rise building reflection condition mentioned by some companies. Based on our simulation results in NTN, NTN-TDLC would be quite like AWGN when K-factor is high.  
Regarding some special condition that might have multipath fading, we propose to reuse legacy TN requirements for ATG UE/BS for basic performance testing to let the product could cover relative worse situation. 

	CMCC
	We are fine to compromise to the agreements from GTW.



Issue 1-3-2: Doppler shift assumption
	Company
	Comments

	XXXSamsung
	As for Doppler value, we think 200Hz for FDD with n1, and 400Hz for TDD with n78 and n79 for UL assuming carrier frequency as 4G can be considered.
 We are ok to revise the value pending on frequency error requirement discussed in the RF session

	ZTE
	0.1 ppm is the assumption for UL, for DL the speed and angle related Doppler should be considered.

	Huawei
	Agree with the Recommended WF. In addition, we think only consider non-ideal case is enough that should be aligned with the maximum frequency error discussed in the RF side.

	Intel
	Agree with the recommended WF corresponding to the agreements reached in online discussion.

	Ericsson
	We are OK with recommended WF, but we still prefer to reuse legacy requirements at the first. AWGN + Doppler shift model could be applied for additional test cases if necessary. 

	Samsung
	Regarding the doppler value, at least for FDD, the carrier frequency is different for UL and DL, where the UL is low than with DL, so 200Hz should be feasible, considering band n1. For TDD, we are open to further discuss, since there are two examples as n78 and n79, should we define the requirement with doppler with band agnostic with large value? Or using the assumption with 4GHz from co-existence study
Meanwhile, the value selected also impact on the DMRS configuration,

	CMCC
	Follow the agreement from GTW, in later simulation assumptions, we think AWGN+220Hz doppler should be considered as baseline for FDD test cases, AWGN+500Hz/400Hz doppler should be considered as baseline for TDD test cases.
Besides, for the doppler value for TDD, although 4GHz is for TDD in the WID, we should also take the actual operating band into the consideration, which including n78, n79. The upper bound of n79 will reach 5GHz.  Therefore, we support to use 500Hz as the residual doppler for TDD test case. Define the requirement with doppler with band agnostic with large value is fine for us.



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 

	Topic #1
	Issue 1-1: Scenario
· Agreement from GTW:
· Focus on uni-directional ATG deployment scenario, and bi-directional deployment can be considered in the future enhancement when needed.
Issue 1-2: UE assumption
Tentative agreements:
· Keep the tentative agreements in last meeting
· Take ATG UE pre-compensation on UL frequency shift and UL timing shift for ATG demodulation as baseline. 
· Take ATG UE compensation on DL frequency shift for ATG demodulation as baseline.
Recommendations for 2nd round:
No more discussion
Issue 1-3-1: Channel model
· Agreement from GTW:
· At least single path AWGN channel with doppler
Issue 1-3-2: Doppler shift assumption:
· Agreement from GTW:
· Align with RF session agreement on frequency error requirements with below values as starting point
· For FDD channel model, set Doppler as [220Hz]
· For TDD channel model, set Doppler as [400/500Hz]. 




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Topic #2: UE demodulation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304495
	Qualcomm Incorporated
	Proposal 7: Introduce ATG UE requirements for TDD 30kHz with a single BW size;
Proposal 8: Introduce ATG UE requirements for TDD 30kHz for 40MHz BW;
Observation 4: Choice of TDD pattern has an impact on the definition of the UE Demod requirements;
Proposal 9: RAN4 to discuss eventual new TDD pattern for ATG deployments as part of the simulation assumptions;
Proposal 10: RAN4 to further evaluate applicability rules between ATG and NTN UEs only after the scope of ATG UE demodulation is agreed;
Proposal 11: RAN4 to assume 2 and 4 RX ATG UEs for simulations;
Proposal 12: RAN4 to assume 1 front loaded DMRS + 1 Additional DMRS position for simulations;
Proposal 13: For MCS and Rank, RAN4 to down select a subset of the configuration already existing in the spec for regular NR UEs for simulations;

	R4-2304642
	CMCC
	Proposal 1: Investigate PDSCH, PDCCH for R18 ATG by following steps:
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
Proposal 2: Low prioritize the CSI reporting requirements for ATG.
Observation 1: The TDD pattern impacts on HARQ processing procedure and CSI reporting period, and will further impact the demodulation and CSI reporting performance.
Proposal 3: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 4: For antenna configuration, use 2Tx as baseline, and cover 2Rx and 4Rx.
Proposal 5: Set koffset as 2 slots for FDD and TDD. The unit and value of koffset should be decided after RAN2 confirm whether SIB19 can be reused or not.
Proposal 6: For rank, cover both rank 1 and rank 2; 
Proposal 7: For MCS, take 16QAM, 64QAM and 256QAM as simulation assumption, and do the further selection according to SNR in simulation results.
Proposal 8: Evaluate 1 front loaded DMRS for FDD test cases, 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS for TDD test cases.
Proposal 9: For simulation assumption, take aggregation level 4 and 8, CORESET duration 1 and 2 symbols as the starting point, and do the further selection according to SNR simulation results.

	R4-2304691
	ZTE Corporation
	Observation 1. There is no PDSCH and PDCCH requirement defined for AWGN channel model in TS 38.101-4.
Proposal 1. To consider PDSCH and PDCCH for ATG DL demodulation requirements if single tap AWGN channel is used for demodulation evaluation.
Proposal 2. A new TDD pattern that reflects actual deployment is more preferred.
Proposal 3. 1 front loaded DMRS + 1 additional DMRS is preferred.
Proposal 4. To consider alternative 2 which selects a period with large Doppler shift change for evaluation.
Proposal 5. To consider 2Tx 2Rx antenna configuration as baseline.

	R4-2305476
	Huawei, HiSilicon
	1. Do not define PDCCH and CSI reporting requirements for ATG UE.
Proposal 1: Select the maximum K_offset value 2ms for ATG UE performance requirements.
Proposal 2: Select 40MHz for TDD 30kHz SCS for ATG UE performance requirements.
Proposal 3: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
Proposal 4: Consider 2x2, 2x4 and 4x4 for both FDD and TDD for ATG UE demodulation requirements.
Proposal 5: Do not consider 256QAM for ATG UE demodulation requirements.
Proposal 6: Configure DMRS 1+1 for ATG UE demodulation requirements.
Proposal 7: Do not consider switching point for ATG UE demodulation evaluation and requirements.
Proposal 8: There is no necessity to evaluate the Doppler shift tracking ability of a receiver.
Proposal 9: Applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same MCS and rank configurations.

	R4-2305478
	Huawei, HiSilicon
	Simulation results on NR UE ATG demodulation requirements

	R4-2305661
	Ericsson
	Proposal 1: Do not define new requirement for ATG UE CSI reporting, the ATG UE shall meet legacy UE CSI reporting requirements
Proposal 2: Do not define new PDCCH requirements, the ATG UE shall meet legacy PDCCH requirements
Proposal 3: Consider large bandwidth for defining PDSCH requirements, for example 20MHz for FDD and 100MHz for TDD
Proposal 4: Consider 2x2, 2x4 for antenna configuration
Proposal 5: Consider 256QAM for the modulation order for defining PDSCH requirements  
Proposal 6: Cover only rank 1 for defining PDSCH requirements
Proposal 7: Consider 1 front loaded DMRS + 1 additional DMRS for DMRS configuration
Proposal 8: RF, RRM and Demod sessions should keep the consistency on the agreement for the necessary of new TDD pattern for ATG scenario. 
Proposal 9: Proceed with typical TDD pattern for requirement, further check the performance if the new TDD pattern is agreed to be introduced 
Proposal 10: Start with FDD requirement configuration if companies cannot get consensus on TDD pattern issue easily
Proposal 11: RAN4 to discuss which legacy PDSCH requirement should be also applied for ATG UE



Open issues summary
Topic description: Focus on the UE demodulation test scope, simulation assumption and so on. 
Issue 2-1: Test scope
· Proposals
· For PDSCH:
· Option 1: Investigate PDSCH requirements by following steps: (CMCC)
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
· Option 2: Consider PDSCH demodulation requirements if single tap AWGN channel is used for demodulation evaluation. (ZTE)
· Option 3: RAN4 to discuss which legacy PDSCH requirement should be also applied for ATG UE (Ericsson)
· For PDCCH:
· Option 1: Investigate PDCCH requirements by following steps: (CMCC)
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
· Option 2: Do not define new PDCCH requirements for ATG UE. (HW, Ericsson)
· Option 2-1: ATG UE shall meet legacy PDCCH requirements (Ericsson)
· Option 3: Consider PDCCH demodulation requirements if single tap AWGN channel is used for demodulation evaluation. (ZTE)
· For CSI reporting:
· Option 1: Do not define new CSI reporting requirements for ATG UE. (HW, Ericsson)
· Option 1-1: ATG UE shall meet legacy UE CSI reporting requirements (Ericsson)
· Option 2: Low prioritize the CSI reporting requirements for ATG (CMCC)
· Recommended WF
· For PDSCH:
· Decide whether to introduce new PDSCH requirements after channel model and other parameters (e.g., bandwidth, TDD pattern and so on) are agreed.
· If no new PDSCH requirements for ATG, further decide which legacy PDSCH requirements shall be applied for ATG UE.
· For PDCCH:
· Decide whether to introduce new PDCCH requirements after channel model is agreed.
· If no new PDCCH requirements for ATG, whether and which legacy PDCCH requirements shall be applied for ATG UE 
· For CSI reporting:
· Do not define new CSI reporting requirements for ATG UE.
· FFS whether and which legacy UE CSI reporting requirements shall be applied for ATG UE.
Issue 2-2: TDD pattern
· Proposals
· Option 1: RAN4 to discuss eventual new TDD pattern for ATG deployments as part of the simulation assumptions (QC)
· Option 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. (CMCC, ZTE, HW)
· Option 3: Proceed with typical TDD pattern for requirement, further check the performance if the new TDD pattern is agreed to be introduced (Ericsson)
· RF, RRM and Demod sessions should keep the consistency on the agreement for the necessary of new TDD pattern for ATG scenario.
· Start with FDD requirement configuration if companies cannot get consensus on TDD pattern issue easily
· Option 4: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only. (HW)
· Other information from companies’ observations
· Choice of TDD pattern has an impact on the definition of the UE Demod requirements (QC, CMCC)
· Recommended WF
· Check the performance of new TDD pattern
· If new TDD pattern is introduced, it will only be applied for ATG scenario. 
Issue 2-3: Bandwidth & SCS
· Agreement in last meeting:
· Apply 15kHz SCS for FDD, 30kHz SCS for TDD.
· For FDD 15kHz
· 10MHz
· For TDD 30kHz, 
· 40MHz or 100MHz
· Proposals
· For TDD:
· Option 1: 40MHz for TDD 30kHz. (QC, HW)
· Option 2: 100MHz for TDD 30kHz. (CMCC, Ericsson)
· For FDD:
· Option 1: 20Mhz for FDD 15kHz (Ericsson)
· Recommended WF
· To be discussed
Issue 2-4: Antenna Configuration
· Proposals
· For Tx
· Option 1: 2Tx (CMCC, ZTE, Ericsson, HW)
· Option 2: 4Tx (HW (4T4R))
· For Rx
· Option 1: 2 and 4 Rx ATG UEs for simulations (QC, CMCC, HW, Ericsson)
· Option 2: 2Rx as the baseline (ZTE)
· Agreement from Main session (for information):
· not to mandate 4Rx for ATG UE in ATG bands
· Recommended WF
· 2T2R, 2T4R (for UE supporting 4R)
· FFS 4T4R (for UE supporting 4R) 
Issue 2-5: MCS&Rank
· Proposals
· For rank:
· Option 1: cover both rank 1 and rank 2; (CMCC)
· Option 2: Cover only rank 1 for defining PDSCH requirements; (Ericsson)
· Option 3: Down select a subset of the configuration already existing in the spec for regular NR UEs for simulations (QC)
· For MCS:
· Option 1: take 16QAM, 64QAM and 256QAM as simulation assumption, and do the further selection according to SNR in simulation results. (CMCC, Ericsson)
· Option 2: Do not consider 256QAM for ATG UE demodulation requirements. (HW)
· Option 3: Down select a subset of the configuration already existing in the spec for regular NR UEs for simulations (QC)
· Recommended WF
· Cover rank 1, 16QAM and 64QAM 
· FFS whether to cover rank 2 and 256QAM according to SNR in simulation results.
Issue 2-6: DMRS 
· Proposals
· Option 1: 1 front loaded DMRS + 1 Additional DMRS position for simulations (QC, ZTE, HW, Ericsson)
· Option 2: 1 front loaded DMRS for FDD test cases, 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS for TDD test cases (CMCC)
· Recommended WF
· 1 front loaded DMRS + 1 additional DMRS for both FDD and TDD test cases
· FFS whether to cover 1 front loaded DMRS for FDD test cases.
Issue 2-7: koffset 
· Proposals
· Option 1: Select the maximum koffset value 2ms for ATG UE performance requirements. (HW, CMCC)
· Option 1-1: The unit and value of koffset should be decided after RAN2 confirm whether SIB19 can be reused or not. (CMCC)
· Recommended WF
· Achieve the tentative agreement koffset value 2ms, the unit and value can be revised after RAN2 confirm whether SIB19 can be reused or not.
[bookmark: _Hlk132122249]Issue 2-8: Applicability rule
· Proposals
· Option 1: RAN4 to further evaluate applicability rules between ATG and NTN UEs only after the scope of ATG UE demodulation is agreed (QC)
· Option 2: Applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same MCS and rank configurations. (HW)
· Recommended WF
· Suspend the discussion. Further discuss the issue after channel model, test scope and test parameters are converged. 
Issue 2-9: Switching point
· Proposals
· Option 1: Do not consider switching point for ATG UE demodulation evaluation and requirements (HW)
· Recommended WF
· Since UE timing/frequency pre-compensation is the basic assumption, Option 1 can be agreed. 
Issue 2-10: alternatives to evaluate the Doppler shift tracking ability
· WF of last meeting
· Option 1: To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver, interested companies could bring analysis:
· Alternative 1: Evaluate a period during which the airplane experiences a large Doppler shift.
· Alternative 2: Evaluate a period during which the airplane experiences large Doppler changes.
· Alternative 3: The combination of the above two situations. 
· Proposals
· Option 1: To consider alternative 2 which selects a period with large Doppler shift change for evaluation. (ZTE)
· Option 2: There is no necessity to evaluate the Doppler shift tracking ability of a receiver. (HW)
· Recommended WF
· Since UE frequency pre-compensation is the basic assumption, Option 2 can be agreed. 
Issue 2-11: PDCCH test parameters
· Proposals
· Option 1: For simulation assumption, take aggregation level 4 and 8, CORESET duration 1 and 2 symbols as the starting point, and do the further selection according to SNR simulation results. (CMCC)
· Recommended WF
· Suspend the discussion. Further discuss the issue after channel model and test scope are converged. 

Companies views’ collection for 1st round 
Open issues 
Issue 2-1: Test scope
	Company
	Comments

	XXX
	

	ZTE
	The requirement PDSCH and PDCCH needs be considered if single tap AWGN is used for demodulation requirement.

	Huawei
	Agree with the Recommended WF.

	QC 
	Agree with recommended WF.

	Intel
	We are fine with the recommended WF.

	Ericsson
	We are fine to introduce PDSCH requirement with AWGN + Doppler channel model. We think for ATG scenario, the PDCCH performance can be ensured by the PDSCH performance. Thus, there is no need to introduce additional PDCCH requirements. But the legacy PDCCH mandatory requirements shall be met. Same for the CSI reporting. We think there is no need to introduce new CSI reporting requirements for ATG scenario. But the legacy CSI reporting requirements shall be met as well. 

	CMCC
	We are fine with the recommended WF.
For CSI reporting, the legacy UE CSI reporting requirements are defined in low doppler scenario, we are negative about reusing legacy CSI reporting requirements for ATG.


 
Issue 2-2: TDD pattern
	Company
	Comments

	XXX
	

	ZTE
	To confirm the new TDD pattern

	Huawei
	After double check about the specification, the maximum feasible DL-DataToUL-ACK value is 15.
[image: ]
Current proposed 30D4S6U TDD pattern is not feasible based on RAN2 design.

	QC
	According to the comment raised from HW, we should not consider Option 2. We also support Option 4, and if a new TDD pattern for ATG is introduced it should be explicitly noted in the spec.

	Intel
	We are fine with the proposed TDD pattern for the tradeoff between data and guard overhead. However, further study on the related impact on demodulation performance requirements may be still needed. For DL transmission, due to the limitation on the maximum number of HARQ processes, i.e., 16, to maximize the utilization of the available DL transmission opportunities, i.e., 30 DL slots of the proposed TDD pattern, in each DL-UL period, multi-slot DL scheduling might need to be considered. For UL, in case of large amount of buffered data, the need of multi-slot UL scheduling can be also envisioned. These aspects may need to be considered when analyzing the existing PDSCH requirements for the potential reuse for ATG requirements.
Regarding the above comments on DL-DataToUL-ACK, according to RRC spec, it has the following config:
DL-DataToUL-ACK-r17 ::=                    SEQUENCE (SIZE (1..8)) OF INTEGER (-1..127)
The supported value range seems to be sufficient for the proposed TDD pattern.

	Ericsson
	We think RF, RRM and Demod session should keep the consistency on the agreement for the necessary of new TDD pattern for ATG scenario. Parallel discussion is on-going in RF session. We prefer to proceed with typical TDD pattern for TDD requirement, further check the performance if the new TDD pattern is agreed to be introduced.
We also prefer to start with the FDD requirement configuration if companies cannot get consensus on TDD pattern issue easily.

	CMCC
	We support Option 2.
For the HARQ issue mentioned by HW, for DL-DataToUL-ACK, we share same observation as Intel that it can be supported by current spec.
Regarding the maximum number of HARQ process, the spec could support HARQ processes up to 32. The issue raise by Intel could be addressed.
[image: ] we think the HARQ Re-Tx could be disabled when new TDD pattern is applied.


 
Issue 2-3: Bandwidth & SCS
	Company
	Comments

	XXX
	

	ZTE
	TDD 100MHz is our preference.

	Huawei
	We prefer to consider 10MHz/15kHz and 40MHz/30kHz that is the same value as legacy UE performance requirements.

	QC
	We also prefer option 1, to keep consistency with legacy UE requirements;

	Intel
	support the proposal, for TDD, with the slight preference for Option-1

	Ericsson
	As for the bandwidth, we propose to select larger bandwidth for example for FDD, 20MHz and for TDD, 100Hz, considering there is a huge need on the capacity of ATG network.

	CMCC
	For TDD, we support 100MHz, we think it is more common than 40MHz in ATG scenario, since CPE will forward data from all passengers.
For FDD, we prefer 20MHz, however, we are also fine with the agreements in last meeting.



Issue 2-4: Antenna Configuration
	Company
	Comments

	XXX
	

	ZTE
	2T2R is baseline

	Huawei
	We prefer to consider both 2x4 and 4x4 cases for UE supporting 4Rx.

	QC 
	Fine with recommended WF;

	Intel
	Support the proposal for 2T2R and 2T4R. For single path AWGN channel, limited gain if any can be expected from 4 Tx over 2 Tx transmission.  

	Ericsson
	2T2R as baseline

	CMCC
	We support the recommended WF. 4T can be deprioritized. 



Issue 2-5: MCS&Rank
	Company
	Comments

	XXX
	

	ZTE
	256QAM can be considered for DL.

	Huawei
	Agree with the Recommended WF.

	QC
	Fine with recommended WF;

	Intel
	Support the WF for 16 and 64 QAM, rank 1.

	Ericsson
	OK to only consider rank 1.
For the MCS value, we propose to consider 256QAM since the DL channel mode is agreed as AWGN + Doppler so that we will have optimal link budget. Meanwhile, it is also driven by the need of huge capacity. 

	CMCC
	We are fine with only cover rank 1 since the single path channel model has been agreed.
For 256QAM, we strongly propose to also cover it at least in the simulation stage. It should be covered if the SNR is in the test range.



Issue 2-6: DMRS 
	Company
	Comments

	XXX
	

	ZTE
	We are fine with the recommended WF

	Huawei
	We prefer Option 1. Considering that there is still residual frequency error 0.1ppm of the carrier frequency need to be compensated, 1 additional DMRS is necessary to be configured.

	QC
	We also prefer to focus on Option 1 only;

	Intel
	Support the recommended WF for 1 front loaded DMRS and 1 additional DMRS

	Ericsson
	We support option 1. We think 1 front loaded DMRS + 1 additional DMRS is needed for the estimation of the residual Doppler. We expect performance loss with only 1 front loaded DMRS. 

	CMCC
	We are fine with the first bullet of the recommended WF.
For the second bullet of recommended WF, we think 1 front loaded DMRS for FDD should not be precluded in simulation stage, interested companied could bring simulation results.



Issue 2-7: koffset 
	Company
	Comments

	XXX
	

	Huawei
	Agree with the Recommended WF.

	Intel
	Support the recommended WF.

	Ericsson
	Agree with the recommended WF

	CMCC
	Agree with the recommended WF.



Issue 2-8: Applicability rule
	Company
	Comments

	XXX
	

	Huawei
	Agree with the Recommended WF.

	Intel
	Support the recommended WF.

	Ericsson
	We think it is needed to have the applicability rule. Perhaps introducing a new UE feature is preferable so that we can easily define the applicability rule if we are going to define new ATG requirements into the TS38.101-4. But option 2 now becomes not valid since we have agreements that the channel model for ATG network is AWGN + Doppler, which is different with NTN. 

	CMCC
	We support the recommended WF. It can be discussed later.



Issue 2-9: Switching point
	Company
	Comments

	XXX
	

	ZTE
	Option 1 can be supported

	Huawei
	Agree with the Recommended WF.

	Ericsson
	Support the recommended WF.

	CMCC
	Support the recommended WF.



Issue 2-10: alternatives to evaluate the Doppler shift tracking ability
	Company
	Comments

	XXX
	

	ZTE
	The pre-compensation is for UL, for DL the speed and angle related Doppler shift need to be considered which requires the verification of the ability of Doppler shift tracking.

	Huawei
	Agree with the Recommended WF.

	QC
	Agree with recommended WF;

	Intel
	Support the recommended WF.

	Ericsson
	Support the recommended WF.

	CMCC
	Support the recommended WF. Although the pre-compensation is not for DL, UE could use location information to do the DL compensation.



Issue 2-11: PDCCH test parameters
	Company
	Comments

	XXX
	

	ZTE
	We are fine with the recommended WF.

	Huawei
	Agree with the Recommended WF.

	QC
	OK with WF

	Intel
	Support the recommended WF.

	Ericsson
	Support the recommended WF.

	CMCC
	We would like to also introduce PDCCH test since there is no AWGN test for PDCCH.



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 

	Topic#2
	Issue 2-1: Test scope
Candidate options:
· For PDSCH:
· Option 1: Introduce PDSCH requirements with AWGN+Doppler channel model (ZTE, Ericsson)
· Option 2: FFS (HW, QC, Intel, CMCC)
· Decide whether to introduce new PDSCH requirements after channel model and other parameters (e.g., bandwidth, TDD pattern and so on) are agreed.
· If no new PDSCH requirements for ATG, further decide which legacy PDSCH requirements shall be applied for ATG UE.
· For PDCCH:
· Option 1: Introduce PDCCH requirements with AWGN+Doppler channel model (ZTE)
· Option 2: No need to introduce additional PDCCH requirements. But the legacy PDCCH mandatory requirements shall be met. (Ericsson)
· Option 3: FFS (HW, QC, Intel, CMCC)
· Decide whether to introduce new PDCCH requirements after channel model is agreed.
· If no new PDCCH requirements for ATG, whether and which legacy PDCCH requirements shall be applied for ATG UE 
· For CSI reporting:
· Do not define new CSI reporting requirements for ATG UE.
· Option 1: legacy CSI reporting requirements shall be met. (Ericsson)
· FFS whether and which legacy UE CSI reporting requirements shall be applied for ATG UE. (HW, QC, Intel, CMCC)
Recommendations for 2nd round:
To be discussed.

Issue 2-2: TDD pattern
Candidate options:
· Option 1: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. (CMCC, ZTE, Intel)
· Option 2: Proceed with typical TDD pattern for requirement, further check the performance if the new TDD pattern is agreed to be introduced (Ericsson)
· RF, RRM and Demod sessions should keep the consistency on the agreement for the necessary of new TDD pattern for ATG scenario.
· Start with FDD requirement configuration if companies cannot get consensus on TDD pattern issue easily
· Option 3: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only. (HW, QC)
Recommendations for 2nd round:
Consider the question from HW, and feedback from Intel and CMCC in 1st round comments, companies could further discuss.

Issue 2-3: Bandwidth & SCS
Candidate options:
· For TDD:
· Option 1: 40MHz for TDD 30kHz. (QC, HW, Intel)
· Option 2: 100MHz for TDD 30kHz. (CMCC, Ericsson, ZTE)
· For FDD:
· Option 1: 20Mhz for FDD 15kHz (Ericsson, CMCC)
· Option 2: 10MHz for FDD 15kHz (Agreements in last meeting, HW, CMCC)
Recommendations for 2nd round:
For FDD, follow the agreements in last meeting, 10MHz
For TDD, continue the discussion

Issue 2-4: Antenna Configuration
Tentative agreements:
· 2T2R
· FFS:
· 2T4R (for UE supporting 4R) (HW, QC, Intel, CMCC)
· 4T4R (for UE supporting 4R) (HW)
Recommendations for 2nd round:
To be discussed

Issue 2-5: MCS&Rank
Tentative agreements:
· Cover rank 1, 16QAM and 64QAM 
· FFS:
· Option 1: cover 256 QAM (ZTE, Ericsson, CMCC)
· Option 2: Do not cover 256QAM
· Option 3: Do not cover rank 2 (Ericsson, CMCC)
Recommendations for 2nd round:
Check if it is the common understanding that rank 2 is not feasible and 256QAM should be covered.

Issue 2-6: DMRS 
Tentative agreements:
· 1 front loaded DMRS + 1 Additional DMRS position for both FDD and TDD test cases 
· FFS: 
· Option 1: cover 1 front loaded DMRS for FDD test cases. (CMCC)
· Option 2: Don’t cover 1 front loaded DMRS for FDD test cases. (HW, QC, Ericsson)
Recommendations for 2nd round:
Check whether Option 2 above could be agreed.

Issue 2-7: koffset 
Tentative agreements:
· koffset value 2ms, the unit and value can be revised after RAN2 confirm whether SIB19 can be reused or not.
Recommendations for 2nd round:
No more discussion

Issue 2-8: Applicability rule
Candidate options:
· Option 1: RAN4 to further evaluate applicability rules between ATG and NTN UEs only after the scope of ATG UE demodulation is agreed (QC)
· Option 2: Applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same MCS and rank configurations. (HW)
· Option 3: Needed to have the applicability rule. Introducing a new UE feature is preferable so that we can easily define the applicability rule if we are going to define new ATG requirements into the TS38.101-4. (Ericsson)
Tentative agreements:
· Further discuss the applicability rule after channel model, test scope and test parameters are converged.
Recommendations for 2nd round:
No more discussion

Issue 2-9: Switching point
Tentative agreements: 
· Do not consider switching point for ATG UE demodulation evaluation and requirements
Recommendations for 2nd round:
No more discussion

Issue 2-10: alternatives to evaluate the Doppler shift tracking ability
Tentative agreements:
· For UL: There is no necessity to evaluate the Doppler shift tracking ability of a receiver
· For DL
· Option 1: Do not consider switching point for ATG UE demodulation evaluation and requirements (HW, QC, Intel, Ericsson, CMCC)
· Option 2: the speed and angle related Doppler shift need to be considered which requires the verification of the ability of Doppler shift tracking. (ZTE)
Recommendations for 2nd round:
To be discussed

Issue 2-11: PDCCH test parameters
Candidate options:
· Option 1: For simulation assumption, take aggregation level 4 and 8, CORESET duration 1 and 2 symbols as the starting point, and do the further selection according to SNR simulation results. (CMCC)
Recommendations for 2nd round:
To be discussed


	
	



Discussion on 2nd round (if applicable)
Topic #3: BS Demodulation
	T-doc number
	Company
	Proposals / Observations

	R4-2304397
	Ericsson
	Observation 1: 	The ATG channel is single tap channel which would be much simpler than legacy TN channel.
Observation 2:		 By reusing existing demodulation requirements, operators could get better product on one hand, and vendors could also save cost by reusing the test setup for legacy requirements on the other hand. The WI timeline could also be secured.
Proposal 1: RAN4 reuse following legacy requirements for ATG BS demodulation requirements. 
· PUSCH
· Normal PUSCH with CP-OFDM with down selection
· UCI multiplexed on PUSCH
· PUSCH for 2-step RA type 
· PUCCH
· DTX to ACK probability
· Normal PUCCH format 0/1/2/3/4
· PRACH
· False alarm probability
· Normal mode PRACH detection 
Proposal 2: 	Use separate sub-sections to capture ATG BS demodulation requirements under each physical channel requirement sections. Corresponding manufacture declaration can be defined.
Observation 3: 	 Reusing legacy requirements could avoid discussion on the selection of channel bandwidth. 
Proposal 3: 	 Only consider 1Tx requirements for ATG BS demodulation.
Proposal 4:	 Only consider CP-OFDM requirements for ATG PUSCH demodulation.
Proposal 5: 	Consider 70% and 30% throughput requirements for ATG PUSCH demodulation.
Proposal 6: 	Reuse applicability rule in legacy TN BS demodulation requirements as much as possible. 
Proposal 7: 	Do not reuse parameters from NTN SAN requirements due to it is totally different from ATG BS scenario.
Proposal 8: 	Reuse legacy TN BS PRACH format 0, A1/A2/A3/B4/C0/C2 demodulation requirements for ATG BS PRACH.  

	R4-2304643
	CMCC
	Proposal 1: Investigate PUSCH demodulation, PUCCH demodulation and PRACH detection requirements for R18 ATG by following steps:
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
Proposal 2: For ATG PRACH format, consider both long and short formats for ATG. Format 0, A2, B4 and C2 can be the starting point.
Proposal 3: For FDD 15kHz bandwidths, consider 5MHz, 20MHz and 40MHz, for TDD 30kHz bandwidths, consider 10MHz, 40MHz, 60MHz and 100MHz
Proposal 4: Use same antenna configurations and manufacture declarations as TN BS for ATG demodulation requirements, e.g., 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O.
Observation 1: The TDD pattern impacts on HARQ processing procedure, and will further impact the demodulation performance.
Proposal 5: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 6: For rank, cover both rank 1 and rank 2 in simulation, and do the further selection according to simulation results.
Proposal 7: For MCS, first consider 16QAM, 64QAM in simulation, and add 256QAM if RF session agrees to define UE 256QAM transmit intermodulation requirements. Further selection can be done based on simulation results.
Proposal 8: Consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.
Proposal 9: If PUSCH demodulation requirements should be defined, we propose following parameters for PUSCH configuration:
· Mapping type: type A
· Starting symbol: 0 
· Length: 14
· PUSCH aggregation factor: 1 and 2
Proposal 10: Evaluate 1 front loaded DMRS for FDD test cases, 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS for TDD test cases.
Proposal 11: Reuse the configuration of FR1 High speed train for the following parameters:
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Test metric
	70% maximum throughput


Proposal 12: For the tests of different channel bandwidths, current applicability rule can be reused.

	R4-2304668
	ZTE Corporation
	Observation 1. There is no PUSCH and PUCCH requirement defined for AWGN channel model in TS 38.104.
Proposal 1. To define new dedicated requirements for PUSCH/PUCCH for AGWN channel model. 
Proposal 2. Only consider long format 0 for PRACH. 
Proposal 3. To consider 10MHz for FDD and 40MHz or 100MHz for TDD band.
Proposal 4. To consider a new TDD pattern( e.g. 30D4S6U, S=14G) for ATG scenario.
Proposal 5. To consider 2Tx for BS 1-C/1-H and BS 1-O.
Proposal 6. To consider rank1 and 16QAM, 64QAM and 256QAM for ATG performance requirements.
Proposal 7. To consider CP-OFDM and DFT-S-OFDM wave form for requirement definition.
Proposal 8. To consider Table 2-1 for PUSCH simulation assumptions.
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
resource
assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Code block group based PUSCH transmission
	Disabled

	Test metric
	SNR @ %70 of maximum Throughput 




	R4-2305475
	Huawei, HiSilicon
	Proposal 1: Select the same formats as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2.
Proposal 2: Define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration.
Proposal 3: Select minimum bandwidth for each SCS for ATG BS performance requirements definition.
Proposal 4: Current applicability rule can be reused, i.e. all BS supporting ATG can perform same minimum bandwidth test by putting the tested PRBs centered in BS widest supported channel bandwidth.
Proposal 5: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
Proposal 6: Consider 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O (2Tx is only for PUSCH requirements) for ATG BS demodulation requirements.
Proposal 7: Do not consider 256QAM for ATG BS demodulation requirements.
Proposal 8: Only consider CP-OFDM waveform for ATG BS performance requirements.
Proposal 9: Do not consider PUSCH aggregation factor for ATG BS performance requirements.
Proposal 10: Reuse other parameters from NTN SAN requirements.

	R4-2305477
	Huawei, HiSilicon
	Simulation results on NR BS ATG demodulation requirements

	R4-2305535
	Samsung
	Observation 1: The related residual carrier frequency offset is 200Hz for band n1, and 400Hz for band 78 and band 79 with assuming Doppler shift assumption as 0.1ppm
Observation 2: The Doppler frequency for requirement definition in FR1 HST scenario is larger than the residual carrier frequency offset in ATG scenario with UE pre-compensation assumption. 
Proposal 1: RAN 4 can introduce dedicated requirement for ATG scenario with limited test cases for PUSCH if agreed. Existing requirement with format 0 with 625Hz doppler frequency can be applied for ATG scenario. 
Proposal 2: RAN 4 only introduce the PUSCH requirement with minimum channel bandwidth per each SCS. 
Proposal 3: The requirement of TDD with existing Patten can be applied for TDD with different UL-DL pattern in ATG scenario. FFS on introducing a new TDD pattern only applied for ATG scenario. 
Proposal 4: RAN 4 only introduce the PUSCH requirement with 1Tx2Rx antenna configuration.
Proposal 5: MCS 2 and MCS 16 can be considered as start point for PUSCH requirement of ATG. FFS on the 64QAM
Proposal 6: RAN 4 only introduce the PUSCH requirement with CP-OFDM waveform.
Proposal 7:  2 DMRS pattern can be considered for PUSCH requirement for ATG scenario. 
Proposal 8:  For other test parameters, the existing test parameters defined in FR1 HST scenario can be reused.


Open issues summary
Topic description: Sub-topic 3-1 will discuss the test scope, test parameter, simulation assumption and other aspects for BS demodulation.
Issue 3-1: Test scope
· Proposals
· For PUSCH and PUCCH
· Option 1: (Ericsson)
· PUSCH
· Normal PUSCH with CP-OFDM with down selection
· UCI multiplexed on PUSCH
· PUSCH for 2-step RA type 
· PUCCH
· DTX to ACK probability
· Normal PUCCH format 0/1/2/3/4
· Option 2: (CMCC)
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
· Option 3: Define new dedicated requirements for PUSCH/PUCCH for AGWN channel model (ZTE)
· Option 4: Define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration. (HW, Samsung (limited PUSCH TCs))
· For PRACH
· Option 1: (Ericsson)
· False alarm probability
· Normal mode PRACH detection 
· Reuse legacy TN BS PRACH format 0, A1/A2/A3/B4/C0/C2 demodulation requirements for ATG BS PRACH.
· Option 2: (CMCC)
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
· Consider both long and short formats for ATG. Format 0, A2, B4 and C2 can be the starting point.
· Option 3: Only consider long format 0 for PRACH. (ZTE)
· Option 4: (HW)
· Define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration. (HW)
· Select the same formats as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2. 
· Option 5: Existing requirement with format 0 with 625Hz doppler frequency can be applied for ATG scenario  (Samsung)
· Recommended WF
· First wait the conclusion of channel model and doppler
· Further discuss whether to reuse the current requirements based on the test parameters (e.g., bandwidth, TDD pattern and so on), and simulation results (if have)
Issue 3-2: Bandwidth & SCS 
· Proposals
· For FDD 15kHz
· Option 1: 5MHz, 20MHz and 40MHz (CMCC)
· Option 2: 10MHz (ZTE)
· Option 3: 5MHz (HW, Samsung)
· For TDD 30kHz
· Option 1: 10MHz, 40MHz, 60MHz and 100MHz (CMCC)
· Option 2: 40MHz or 100MHz (ZTE)
· Option 3: 10MHz (HW, Samsung)
· Recommended WF
· To be discussed
Issue 3-3: TDD pattern
· Proposals
· Option 1: Reusing legacy TDD pattern (Ericsson)
· Option 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. (CMCC, ZTE, HW)
· Option 3: The requirement of TDD with existing Patten can be applied for TDD with different UL-DL pattern in ATG scenario. FFS on introducing a new TDD pattern only applied for ATG scenario. (Samsung)
· Option 4: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only. (HW)
· Recommended WF
· Can be discussed together with Issue 2-2
Issue 3-4: Antenna Configuration
· Proposals
· Option 1: Only consider 1Tx (Ericsson)
· Option 1-1: Only consider 1Tx2Rx (Samsung)
· Option 2: Use same antenna configurations and manufacture declarations as TN BS for ATG demodulation requirements, e.g., 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. (CMCC, ZTE, HW)
· Recommended WF
· First wait the conclusion of channel model
Issue 3-5: Rank and MCS 
· Proposals
· For rank:
· Option 1: Cover both rank 1 and rank 2 in simulation, and do the further selection according to simulation results. (CMCC)
· Option 2: Rank 1 (ZTE)
· For MCS:
· Option 1: first consider 16QAM, 64QAM in simulation, and add 256QAM if RF session agrees to define UE 256QAM transmit intermodulation requirements. Further selection can be done based on simulation results. (CMCC)
· Option 2: 16QAM, 64QAM and 256QAM (ZTE)
· Option 3: Do not consider 256QAM for ATG BS demodulation requirements. (HW)
· Option 4: MCS 2 and MCS 16 can be considered as start point for PUSCH requirement of ATG. FFS on the 64QAM (Samsung)
· Recommended WF
· For rank, cover rank 1, and further discuss whether to cover rank 2 after channel model is concluded.
· For MCS, cover 16QAM and 64QAM, further discuss whether to cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
Issue 3-6: Transform precoding 
· Proposals
· Option 1: Only consider CP-OFDM. (Ericsson, HW, Samsung)
· Option 2: Consider CP-OFDM and DFT-S-OFDM waveform (CMCC, ZTE)
· Recommended WF
· To be discussed
Issue 3-7: Test metric 
· Proposals
· Option 1: Consider 70% and 30% throughput requirements for ATG PUSCH demodulation. (Ericsson)
· Option 2: 70% throughput requirements (CMCC, ZTE)
· Recommended WF
· To be discussed
Issue 3-8: DMRS 
· Proposals
· Option 1: Evaluate 1 front loaded DMRS for FDD test cases, 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS for TDD test cases. (CMCC)
· Option 2: 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS (ZTE, Samsung)
· Option 3: Only consider DMRS 1+1 (HW, Samsung)
· Recommended WF
· To be discussed
Issue 3-9: PUSCH aggregation factor 
· Proposals
· Option 1: Do not consider PUSCH aggregation factor for ATG BS performance requirements. (HW)
· Option 2: PUSCH aggregation factor: 1 and 2 (CMCC)
· Recommended WF
· To be discussed
Issue 3-10: Other parameters
· Proposals
· Option 1: Do not reuse parameters from NTN SAN requirements (Ericsson)
· Option 2: Reuse other parameters from NTN SAN requirements. (HW)
· Option 3: Reuse the configuration of FR1 High speed train (CMCC, Samsung)
· Recommended WF
· To be discussed
Issue 3-11: Applicability rule
· Proposals
· Option 1: Reuse applicability rule in legacy TN BS demodulation requirements as much as possible. (Ericsson)
· Option 2: For the tests of different channel bandwidths, current applicability rule can be reused. (CMCC, HW) 
· Recommended WF
· Reuse the applicability rule for the tests of different channel bandwidth
Issue 3-12: Specification documentation
· Proposals
· Option 1: Use separate sub-sections to capture ATG BS demodulation requirements under each physical channel requirement sections. Corresponding manufacture declaration can be defined. (Ericsson)
· Recommended WF
· Suspend the discussion until more progress on test scope.

Companies views’ collection for 1st round 
Open issues 
Issue 3-1: Test scope
	Company
	Comments

	XXXSamsung
	The Doppler frequency for requirement definition in FR1 HST scenario is larger than the residual carrier frequency offset in ATG scenario with UE pre-compensation assumption.
To some extent, from the baseband processing aspects, the doppler tracking ability has already verified in existing FR1 HST scenario, there is no difference foreseen compared with FR1 HST scenario.  Therefore, existing requirement can fulfil the test purpose
Considering the deployment of ATG and channel model is different with FR1 HST, from test coverage of new deployment scenario, we are fine to introduce the dedicated requirement for ATG with limited test cases for PUSCH
For PRACH requirement, in existing speciation, 
-	Long preamble format:  625 Hz, 1334Hz and 2334Hz with normal mode, restricted set type A and B for format 0, respectively are defined 
-	Short format:  1740Hz and 3334Hz for 15KHz and 30 KHz SCS are defined
Therefore, we think existing requirement with format 0 with 625Hz doppler can be applied for ATG scenario, the difference should be minor. No need to introduce the PRACH requirement


	Huawei
	Agree with the Recommended WF.

	ZTE
	We are agree with Recommended WF.

	Ericsson
	We want to point out that the ATG deployment is different from HST that ATG BS are not always located along with the airline. From the average conditions, the direction of aircraft could be random to ATG BS. The HST UE don’t have frequency and timing pre-compensation, but ATG UE have. The HST BS would have quite different capability from TN BS, but ATG BS is almost the same as TN BS. That means reusing legacy TN requirements is more suitable than using HST requirements. 
As the scope per each physical channel, we are open for further discussion. For PRACH part, all formats could have possibility to be used after pre-compensation on timing/Doppler from theoretical point of view. We just think the supporting PRACH formats are based on manufactory declarations, it could be good to keep same scope as Rel-15 to let most of formats have requirement. 

	CMCC
	AWGN with residual doppler was agreed, we think new requirements should be defined for PUSCH, PUCCH and PRACH.



Issue 3-2: Bandwidth & SCS 
	Company
	Comments

	XXXSamsung
	Regarding channel bandwidth, as our preferred to define limited case, we propose only consider the minimum channel bandwidth for each SCS with 15KHz and 30KHz, respectively,

	Huawei
	We prefer Option 3. Minimum bandwidth for each SCS can be selected to reduce the simulation effort and ensure the test coverage as much as possible. From our understanding, there is negligible performance difference for the cases with same configurations but different bandwidth. As per current applicability rule defined in TS 38.141-1 and TS 38.141-2, all BS supporting ATG can perform same minimum bandwidth test by putting the tested PRBs centered in BS widest supported channel bandwidth.

	ZTE
	In our understanding, UL transmission  bandwidth can be same as DL bandwidth. So we prefer 100MHz for TDD and 20MHz for FDD.

	Ericsson
	If reusing legacy TN requirements, it would be no harm to capture all legacy CBW/SCS combination in ATG requirements. But only the largest supported CBW should be tested based on current applicability rule.  

	CMCC
	We support Option 1 for both FDD and TDD. The BS test is based on declaration. 



Issue 3-3: TDD pattern
	Company
	Comments

	XXXSamsung
	The purpose of introducing new pattern to solve the issue of timing, it pending on the RF and RRM core requirement discussion. From demodulation aspect, we think there is no different for baseband processing, So, we think the rel-15 rule for different TDD pattern can be reused, the requirement of TDD with existing Patten can be applied for TDD with different UL-DL pattern in ATG scenario
We also open to further discuss the necessity of new TDD pattern, considering it is only applied for ATG scenario, based on the request for operator for ATG deployment if there is a strong deployment command.

	Huawei
	After double check about the specification, the maximum feasible DL-DataToUL-ACK value is 15.
[image: ]
Current proposed 30D4S6U TDD pattern is not feasible based on RAN2 design.

	ZTE
	With regard to TDD pattern, it was pointed out that the demodulation requirement is not so relevant to the TDD pattern since the test metric is 70% of max TP. On the other hand, actual deployment and traffic characteristics should also be considered. So we define a new  TDD pattern.

	Ericsson
	We think it should be aligned between RF/RRM/Demod on new TDD pattern proposed. But proposed new pattern in Option 2 seems still have issue on co-existence interference, very long HARQ ACK mentioned by Huawei, etc. We don’t think it is proper to only consider this pattern for demodulation at current stage. The current issues should be solved by other session at the first.
From the simulation point of view, legacy TDD pattern could be used. We think the performance would be the same even new TDD pattern would be introduced when all issues above are solved by other sessions.
If companies can’t get agreements on TDD pattern issue, we propose to consider FDD requirements at the fist for progress. 

	CMCC
	We propose to introduce new TDD pattern. 
For the HARQ issue mentioned by HW, for DL-DataToUL-ACK, we share same observation as Intel that it can be supported by current spec.
Regarding the maximum number of HARQ process, the spec could support HARQ processes up to 32. The issue raise by Intel could be addressed.
[image: ] Thus, the new pattern is feasible.



Issue 3-4: Antenna Configuration
	Company
	Comments

	XXXSamsung
	As for antenna configuration, since it is AWGN channel with adding frequency offset. It is almost LOS channel condition. It is meaningless to support Rank2 transmission. Therefore, we do not think 2Tx is necessary. For 1Tx with different number of receiver, there is no difference processing for 2Rx/4Rx/8Rx. Therefore, from the baseband verification prospective, we prefer only introduce the 2Rx to reduce the test effort.

	Huawei
	Agree with the Recommended WF.

	ZTE
	We prefer option 2.

	Ericsson
	We are fine with Option 1-1. We share the same view as Samsung that 2 layers is not feasible for ATG deployment due to single path channel. To reduce test effort, only 2Rx is considered is fine. 

	CMCC
	Since rank 2 is not feasible in AWGN, we are fine not to consider 8Rx, since the gain may not be obvious.



Issue 3-5: Rank and MCS 
	Company
	Comments

	XXXSamsung
	For Rank, if AWGN with fixed doppler is considered for channel model, we think it is meaningless to support rank2 considering the channel is LOS dominated
For MCS, in existing FR1 HST requirement, both MCS 2 and MCS 16 were considered for requirement definition. Therefore, MCS 2 and MCS 16 can be regarded as starting point. Considering the residual doppler frequency is small, we are open to further discuss whether 64 QAM is feasible

	Huawei
	Agree with the Recommended WF.

	ZTE
	For Rank, in BS RF session, there is no TAE requirements was defined for ATG BS. It indicates that CA and MIMO functions are not supported. So we prefer only consider Rank 1for UL transmission.
And for MCS, we are agree with Recommend WF.

	Ericsson
	For rank, we support option 2 that rank 1 is typical for ATG deployment. 
For MCS, we think the 16QAM and 64QAM should be considered. As 256QAM PUSCH, it is optional for TN UE but it could be more typical for ATG UE regarding very good channel condition when ATG UE is close to ATG BS and UE pre-compensation capability. So we think 16QAM, 64QAM and 256QAM could be considered for ATG BS demod requirements.  

	CMCC
	We are fine with not cover rank2, and agree with other parts in recommended WF.



Issue 3-6: Transform precoding 
	Company
	Comments

	XXXSamsung
	In existing FR1 HST requirement, only CP-OFDM waveform is considered for requirement definition. Therefore, we would like to select only CP-OFDM waveform to reduce the test effort.

	Huawei
	We prefer Option 1. We should focus on ATG feature for the testing and select only one certain typical transform precoding configuration, i.e. CP-OFDM like other WIs did. We don’t think there is necessity to cover both DFT-S-OFDM and CP-OFDM for ATG since the performance for different transform precoding configuration has been verified by the existing BS performance requirements.

	ZTE
	We prefer Option 2. According to our observation, DFT-S-OFDM has better performance in medium and larger coverage.

	Ericsson
	We support Option 1 to only consider CP-OFDM since the coverage would not be an issue for ATG deployment. 

	CMCC
	Option 2. Share similar view as ZTE.



Issue 3-7: Test metric 
	Company
	Comments

	SamsungXXX
	Support option 2

	Huawei
	If legacy 30% throughput cases are reused for ATG demudulation requirements then no new 30% throughput cases can be defined. Otherwise new 30% throughput cases can be defined.

	ZTE
	We are agree with Option 2.

	Ericsson
	Support Option 1. The intention of introducing 30% throughput requirements is to check the HARQ performance when coverage is good. We suggest to reuse legacy requirements for ATG BS to check it.  

	CMCC
	We are also open to 30% test metric



Issue 3-8: DMRS 
	Company
	Comments

	XXXSamsung
	In our contribution, we only consider with 1 front loaded DMRS + 1 additional DMRS as for DMRS configuration 

	Huawei
	We prefer Option 3. Considering that there is still residual frequency error 0.1ppm of the carrier frequency need to be compensated, 1 additional DMRS is necessary to be configured.

	ZTE
	In out understanding ,we prefer 1 front loaded DMRS + 1 additional DMRS  for DMRS configuration 

	Ericsson
	We prefer Option 3. 

	CMCC
	For TDD, we can compromise to Option 3.
For FDD, we think both 1DMRS and 1+1DMRS could be involved in simulation stage



Issue 3-9: PUSCH aggregation factor 
	Company
	Comments

	XXXSamsung
	Support option 1, the requirement of ATG is not targeting for URLLC

	Huawei
	We prefer Option 1. We should focus on ATG feature for the testing and PUSCH aggregation factor should not be considered for ATG BS performance requirement.

	ZTE
	We are agree with Option 1.

	Ericsson
	We support Option 1 not to consider aggregation for ATG. 

	CMCC
	Fine with Option 1 since AWGN is considered.


Issue 3-10: Other parameters
	Company
	Comments

	XXXSamsung
	Pending on the channel model discussion 

	Huawei
	For other parameters, there is similar for the legacy, NTN and HST requirements. Companies can further check if the following parameter values are feasible.
	Parameter
	Value

	Transform precoding
	[Issue 3-6]

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	[Issue 3-8]

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled




	ZTE
	In our understanding, it depends on channel model discussion.

	Ericsson
	We are fine with Huawei’s proposal above for further discussion.

	CMCC
	The HARQ may related to TDD pattern, for other issues, we are fine with HW’s proposal.



Issue 3-11: Applicability rule
	Company
	Comments

	XXXSamsung
	Pending on the agreed test parameters 

	Huawei
	Agree with the Recommended WF.

	ZTE
	We are agree with Recommended WF.

	Ericsson
	We are fine with recommended WF.	

	CMCC
	Fine with the recommended WF.



Issue 3-12: Specification documentation
	Company
	Comments

	XXXSamsung
	We suggest to discuss this issue later, focus on test scope and test setup discussion if agreed to introduce the related requirement

	Huawei
	Agree with the Recommended WF.

	ZTE
	 We are agree with Recommended WF.

	Ericsson
	We are fine with recommended WF.

	CMCC
	Fine with the recommended WF.




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 

	Topic #3
	Issue 3-1: Test scope
Tentative agreements:
Candidate options:
· For PUSCH and PUCCH
· Option 1: (Ericsson)
· PUSCH
· Normal PUSCH with CP-OFDM with down selection
· UCI multiplexed on PUSCH
· PUSCH for 2-step RA type 
· PUCCH
· DTX to ACK probability
· Normal PUCCH format 0/1/2/3/4
· Option 2: Define new dedicated requirements for PUSCH/PUCCH for AGWN channel model (ZTE, CMCC)
· Option 4: Define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration. (HW, Samsung (limited PUSCH TCs))
· For PRACH
· Option 1: (Ericsson)
· False alarm probability
· Normal mode PRACH detection 
· Reuse legacy TN BS PRACH format 0, A1/A2/A3/B4/C0/C2 demodulation requirements for ATG BS PRACH.
· Option 2: (CMCC)
· Consider both long and short formats for ATG. Format 0, A2, B4 and C2 can be the starting point.
· Option 3: Only consider long format 0 for PRACH. (ZTE)
· Option 4: (HW)
· Define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration. (HW)
· Select the same formats as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2. 
· Option 5: Existing requirement with format 0 with 625Hz doppler frequency can be applied for ATG scenario  (Samsung)
Recommendations for 2nd round:
To be discussed

Issue 3-2: Bandwidth & SCS 
Candidate options:
· For FDD 15kHz
· Option 1: 5MHz, 20MHz and 40MHz (CMCC, Ericsson)
· Option 2: 20MHz (ZTE)
· Option 3: 5MHz (HW, Samsung)
· For TDD 30kHz
· Option 1: 10MHz, 40MHz, 60MHz and 100MHz (CMCC, Ericsson (except 60MHz))
· Option 2: 100MHz (ZTE)
· Option 3: 10MHz (HW, Samsung)
Recommendations for 2nd round:
To be discussed

Issue 3-3: TDD pattern
Candidate options:
· Option 1: Reusing legacy TDD pattern (Ericsson)
· Option 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. (CMCC, ZTE)
· Option 3: The requirement of TDD with existing Patten can be applied for TDD with different UL-DL pattern in ATG scenario. FFS on introducing a new TDD pattern only applied for ATG scenario. (Samsung)
· Option 4: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only. (HW)
Recommendations for 2nd round:
To be further discussed take the question from HW and feedback from CMCC into consideration

Issue 3-4: Antenna Configuration
Tentative agreements:
· 1T2R
· FFS:
· Option 1: 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. (ZTE)
· Option 2: 1/2Tx and 2/4 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. (CMCC)
Recommendations for 2nd round:
To be discussed

Issue 3-5: Rank and MCS 
Tentative agreements:
· For rank, cover rank 1
· For MCS, cover 16QAM and 64QAM, further discuss whether to cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
Recommendations for 2nd round:
Check whether above tentative agreements can be agreed.

Issue 3-6: Transform precoding 
Candidate options:
· Option 1: Only consider CP-OFDM. (Ericsson, HW, Samsung)
· Option 2: Consider CP-OFDM and DFT-S-OFDM waveform (CMCC, ZTE)
Recommendations for 2nd round:
To be discussed, companies are encouraged to give simulation results.

Issue 3-7: Test metric 
Candidate options:
· Option 1: Consider 70% and 30% throughput requirements for ATG PUSCH demodulation. (Ericsson, [HW], [CMCC])
· Option 2: 70% throughput requirements (CMCC, ZTE, Samsung)
Recommendations for 2nd round:
Further discuss
Issue 3-8: DMRS
Tentative agreements:
· Cover DMRS 1+1 for both TDD and FDD
· FFS: 
· Option 1: cover 1 front loaded DMRS for FDD test cases. (CMCC)
· Option 2: Don’t cover 1 front loaded DMRS for FDD test cases. (HW, Ericsson, Samsung, ZTE)
Recommendations for 2nd round:
Check whether Option 2 above could be agreed.

Issue 3-9: PUSCH aggregation factor 
Tentative agreements:
· Do not consider PUSCH aggregation factor for ATG BS performance requirements.
Recommendations for 2nd round:
No more discussion

Issue 3-10: Other parameters
Candidate options:
· Option 1: (Ericsson, CMCC, HW)
	Parameter
	Value

	Transform precoding
	[Issue 3-6]

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	[Issue 3-8]

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled


· Option 2: FFS 
Recommendations for 2nd round:
To be discussed

Issue 3-11: Applicability rule
Tentative agreements:
· Reuse the applicability rule for the tests of different channel bandwidth
Recommendations for 2nd round:
Check whether tentative agreements above could be agreed

Issue 3-12: Specification documentation
Tentative agreements:
· Suspend the discussion until more progress on test scope.
Recommendations for 2nd round:
No more discussion in this meeting



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on ATG demodulation requirements
	CMCC
	To capture agreements

	
	
	
	



Existing tdocs
All discussion papers and simulation results papers are recommended as Noted.
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



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

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	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
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