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1. Introduction
In the last RAN4 meeting, the test scope of demodulation requirements for Rel-18 ATG scenario was under discussion. Meanwhile, the simulation assumption was made for facilitating the simulation result alignment. The related agreements are captured into the WF [1].
In this contribution, the view on remaining issue of BS demodulation requirement was provided. The initial simulation results are provided for initial alignment.
2	Discussion
2.1	Test setup of BS demodulation requirement   
TDD pattern
	· New TDD pattern together with the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be considered as one of possible solution to mitigate the guard period impact for Rel-18 ATG scenario.
· Other solutions not precluded including the UE specific TA reporting as adopted in RRM
· For UE demodulation: 
· New UE demodulation requirement can be specified for static TDD pattern (if introduced)
· FFS on exact test case(s) which may be configured with new TDD pattern 
· FFS on test applicability rules
· FFS on the impact of UE demodulation for all candidate options
· For BS demodulation: Further discuss test applicability rules and impact with new TDD pattern. 



Regarding the TDD pattern, in Rel-15, serval TDD patterns were introduced for requirement definition considering the deployment requested by Operator in the practical scenario. The motivation of introducing a new TDD patten as 30D4S6U for ATG is to avoid the interference of UL and DL, due to larger propagation delay for ATG scenario and the demand of large downlink throughput. It will impact on the HARQ process, and how many processes can be scheduled
While from demodulation aspects, there is no difference foreseen. Therefore, we think existing pattern for requirement can be reused with the following test applicability rule as “The same requirements are applicable to TDD with different UL-DL pattern”
Proposal 1: Reusing the legacy TDD pattern for requirement in ATG scenario as “The same requirements are applicable to TDD with different UL-DL pattern”.
Test Metric 
For test metric, both two options were considered as following
	· Option 1
· Consider 70% and 30% throughput requirements for ATG PUSCH demodulation 
· Option 2
· 70% throughput requirements




In Rel-16, 30%TP throughput metric was introduced to verify the baseband performance with HARQ operation. Since the legacy BS requirement with 30% TP metric has been verified. From test aspect, we think the BS declares to support ATG scenario, if it can pass the existing TN BS requirement, it is not necessary to consider 30% TP metric. Therefore, we prefer to only consider 70% throughput requirement for ATG PUSCH demodulation with new test case with new dedicated ATG scenario. 
Proposal 2: RAN 4 only considers 70% throughput requirements for ATG PUSCH demodulation with new dedicated ATG requirement
Specification impact 
Regarding how to capture the ATG demodulation requirement into specification, the following was discussed in the last meeting
	· Option 1
· Use separate section to capture ATG demodulation requirements. If legacy requirements will be reused, corresponding referring statement could be captured in the section



For ATG scenario, if UE has the capability for pre-compensation, the legacy BS requirement can be used. Therefore, if BS declares to support ATG scenario, the existing TN BS requirement can be applied. Since there is no new specification dedicated for ATG scenario and also no dedicated physical layer feature introduced for ATG scenario, we think it is not necessary to capture ATG demodulation requirement for ATG scenario into a separate section. We slightly prefer to capture ATG demodulation requirement into the same section with legacy requirement to minimize the effort of specification modification, with adding the referring statement as “The following requirements in sections of 8.2.1 and 8.2.3 can be applied for BS declared to support ATG scenario” in corresponding sections of 8.2.1 and 8.2.3.
Regarding the new dedicated requirement, the requirement can be added into the corresponding table in section 8.2.1. 
Proposal 3: Capture ATG demodulation requirement into the same section with legacy requirement to minimize the effort of specification modification with adding the referring statement as “The following requirements in sections of 8.2.1 and 8.2.3 can be applied for BS declared to support ATG scenario”. New dedicated requirement can be added into the corresponding table in section 8.2.1
2.2	Test setup of BS demodulation requirement
In the last meeting, the initial test up for BS demodulation requirement is discussed. In this section, the view on the test parameters is provided.
Rank and MCS
	· For test case which reusing existing requirement, cover 16QAM, 64QAM at least
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL 256QAM Tx
· For the new test cases with new dedicated ATG requirement, cover 16QAM and 64QAM at least
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL-256QAM Tx



Based on UE RF discussion, UL 256QAM should be supported for ATG UE as optional feature for ATG. Therefore, for test cases which reusing existing requirement, 256QAM can be covered. Since it is a UE optional feature, whether to support it for BS should be based on BS declaration.
As for new test cases, in general, some candidate MCS are considered for evaluation as following
	· 16QAM MCS 16 in table 1
· 64QAM MCS 20 or 28 in table 2
· 256QAM MCS 20 or 22 in table 2



From performance requirement itself, although assuming UE can do the pre-compensation, the residual doppler shift with 0.1 ppm is still existed. With high MCS, the performance is more sensitive with frequency offset error. Meanwhile, the test SNR is higher. 
As agreed in the last meeting, the new dedicated ATG requirement should be applicable for both BS type 1-C/1-H and 1-O. Although the link budget is enough to support UL 256QAM, we need to check whether the test SNR for candidate MCS is higher that test limitation in current OTA test environment for 1-O BS type.
Meanwhile, since different MCSs have been verified in legacy requirement and it was agreed to introduce the limited test cases for new dedicated requirement in ATG scenario, we think it is not necessary to specify the requirement to cover all the candidate MCS. Therefore, if 256 QAM with high MCS is feasible, we can consider it as for new dedicated requirement. Otherwise, the feasible 64QAM with high MCS can be considered.
Proposal 4: For new dedicated requirement, only one feasible MCS was introduced. 
3	Simulation Results
In this section, the initial results are provided based on agreed simulation assumption 
	Case
	Antenna configuration
	SCS
	BW
	Mapping 
Type 
	Channel
	Number of DMRS
	Frequency offset
	MCS
	SNR@ 70% TP

	1
	1T2R
	15KHz
	5
	 Type A
	AWGN
	1+1
	200Hz
	MCS 16
	6.3

	2
	1T2R
	15KHz
	5
	 Type A
	AWGN
	1+1
	200Hz
	MCS 20
	9.8

	3
	1T2R
	15KHz
	5
	 Type A
	AWGN
	1+1
	200Hz
	MCS 28
	17.5

	4
	1T2R
	15KHz
	5
	 Type A
	AWGN
	1+1
	200Hz
	MCS 20 in table 2
	17.0

	5
	1T2R
	15KHz
	5
	 Type A
	AWGN
	1+1
	200Hz
	MCS 22 in table 2
	18.7

	6
	1T2R
	30KHz
	10
	 Type A
	AWGN
	1+1
	500Hz
	MCS 16
	6.5

	7
	1T2R
	30KHz
	10
	 Type A
	AWGN
	1+1
	500Hz
	MCS 20
	9.8

	8
	1T2R
	30KHz
	10
	 Type A
	AWGN
	1+1
	500Hz
	MCS28
	17.3

	9
	1T2R
	30KHz
	10
	 Type A
	AWGN
	1+1
	500Hz
	MCS 20 in table 2
	17.3

	10
	1T2R
	30KHz
	10
	 Type A
	AWGN
	1+1
	500Hz
	MCS 22 in table 2
	19.2



Observation 1: The achievable SNR with MCS 22 for 256QAM is close to the maximum testable SNR for OTA test if considering impairment margin.
Observation 2: It is feasible to specify PUSCH requirement with 256QAM MCS 20 or 64QAM MCS 28 for new dedicated requirement for ATG scenario.
Considering existing requirement have already covered both 64QAM and 256QAM requirement with MCS 20, then, the existing FRC tables can be reused. For 64QAM with MCS 28, new FRC should be introduced.
Observation 3: New FRC table should be introduced for new dedicated requirement with 64QAM MCS 28.
Proposal 5: PUSCH requirement with MCS 20 for 256QAM could be considered for new dedicated requirement for ATG scenario if 256QM requirement was introduced.

4	Conclusion
In this contribution, the view on the remaining issue of test setup of BS demodulation requirement was provided. Meanwhile, the initial simulation results are provided for checking the feasible MCS for new dedicated requirement in ATG scenario.
Proposal 1: Reusing the legacy TDD pattern for requirement in ATG scenario as “The same requirements are applicable to TDD with different UL-DL pattern”.
Proposal 2: RAN 4 only considers 70% throughput requirements for ATG PUSCH demodulation with new dedicated ATG requirement
Proposal 3: Capture ATG demodulation requirement into the same section with legacy requirement to minimize the effort of specification modification with adding the referring statement as “The following requirements in sections of 8.2.1 and 8.2.3 can be applied for BS declared to support ATG scenario”. New dedicated requirement can be added into the corresponding table in section 8.2.1
Proposal 4: For new dedicated requirement, only one feasible MCS was introduced. 
Observation 1: The achievable SNR with MCS 22 for 256QAM is close to the maximum testable SNR for OTA test if considering impairment margin
Observation 2: It is feasible to specify PUSCH requirement with 256QAM MCS 20 or 64QAM MCS 28 for new dedicated requirement for ATG scenario
Observation 3: New FRC table should be introduced for new dedicated requirement with 64QAM MCS 28
Proposal 5: PUSCH requirement with MCS 20 for 256QAM could be considered for new dedicated requirement for ATG scenario if 256QM requirement was introduced 
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