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1	Introduction
In last RAN4 #107 meeting, companies had several discussions on the scope and the general issues for UE demodulation requirements for ATG network. A Way Forward [1] was agreed and carried all the agreements and open issues. Main agreements are summarized as follows:
· For UE demodulation requirements, only PDSCH requirement was implicitly agreed to be introduced (Need confirmation in the next meeting). FFS on choosing some of legacy PDCCH test cases to apply. Legacy CSI reporting requirements under AWGN propagation condition will be reused. 
· For PDSCH, companies agreed to introduce limited new test cases and pick some legacy cases as well. FFS on which test cases to be chosen. 
· 10MHz and 40MHz were agreed for the bandwidth for FDD and TDD respectively. Meanwhile, 4R was also agreed to be tested based on the UE capability. 
· 256QAM was agreed to be considered in UE demodulation requirements. FFS on the exact MCS values. 
Except the agreements above, however, the test applicability rule about how to test the PDSCH, PDCCH and CSI reporting test cases needs more discussions.
In this contribution, we shared simulation results and observations for 256QAM, and we also discussed the test applicability rule for newly introduced test cases. 
2	Discussion
2.1 TDD pattern  
During the last RAN4 #107 meeting, it was agreed that the new TDD pattern with the feature ‘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. Following agreements are made for UE demodulation:
	· For UE demodulation: 
· New UE demodulation requirement can be specified for the 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


 
Comparing the simulation results for configuring new TDD pattern and the legacy pattern, there is no obvious performance difference observed [2]:
Table 2.1-1 Performance comparison for different TDD pattern
	Test num.
	TDD pattern
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	7D1S2U
	40/30
	13
(Table-1)
	AWGN + 500Hz Doppler
	2x2
	70
	0.39

	2-11
	30D4S6U
	
	13
(Table-1)
	AWGN + 500Hz Doppler
	2x2
	70
	0.41



Observation 1: There is no performance difference between the new and the legacy TDD pattern. 
Regarding defining requirements for this new TDD pattern, it should be decided after receiving the reply and confirmation from RAN1 on the LS [3] for UE feature.  Since there is no performance difference observed, to avoid duplicate testing, it can be considered to only select 16QAM (MCS13) for defining requirement under the assumption of the new TDD pattern if it is agreed to be introduced based on the reply of the LS from RAN1 in following meetings.  
Proposal 1: Select following test cases to configure new TDD pattern (if introduced):
	TDD
40MHz 30kHz SCS
	FFS on new TDD pattern: 30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	2T4R
	16QAM (MCS [13] in table 1)



2.2 Parameter assumptions for PDSCH requirement
MCS Selection for 256QAM
It was agreed in the last RAN4 107 meeting to cover 256QAM for ATG. As for the corresponding MCS value, however, it has not been decided yet:
	Issue 2-1-4: MCS&Rank
Agreement:
· Cover 256QAM for ATG demod 
· Further discuss the MCS value based on simulation results from companies.



To compare the performance of different MCS for 256QAM in ATG scenario we performed followings simulations and summarized the results [2]:
Table 2.2-1 256QAM Performance of different MCS (FDD)
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	MCS index and MCS Table
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-5
	10 / 15
	20
(Table-2)
	AWGN + 220Hz Doppler 
	2x2
	70
	12.49

	1-6
	
	20
(Table-2)
	AWGN + 220Hz Doppler 
	2x4
	70
	9.47

	1-7
	
	24
(Table-2)
	AWGN + 220Hz Doppler 
	2x2
	70
	16.40

	1-8
	
	24
(Table-2)
	AWGN + 220Hz Doppler 
	2x4
	70
	13.40

	1-9
	
	27
(Table-2)
	AWGN + 220Hz Doppler 
	2x2
	70
	19.51

	1-10
	
	27
(Table-2)
	AWGN + 220Hz Doppler 
	2x4
	70
	16.49



Table 2.2-2 256QAM Performance of different MCS (TDD)
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	MCS index and MCS Table
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-5
	40/30
	20
(Table-2)
	AWGN + 500Hz Doppler
	2x2
	70
	12.41

	2-6
	
	20
(Table-2)
	AWGN + 500Hz Doppler
	2x4
	70
	9.41

	2-7
	
	24
(Table-2)
	AWGN + 500Hz Doppler
	2x2
	70
	16.41

	2-8
	
	24
(Table-2)
	AWGN + 500Hz Doppler
	2x4
	70
	13.41

	2-9
	
	27
(Table-2)
	AWGN + 500Hz Doppler
	2x2
	70
	19.53

	2-10
	
	27
(Table-2)
	AWGN + 500Hz Doppler
	2x4
	70
	16.47



Proposal 2: Consider MCS24 (Table-2) for defining requirements for 256QAM
Test cases for defining requirement for PDSCH
Considering the test coverage and to avoid duplicate testing, we propose the following test cases for defining PDSCH requirement:
Proposal 3: Propose following test cases for new PDSCH requirements:
	FDD
10 MHz 15kHz SCS
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)



	TDD
40MHz 30kHz SCS
	New TDD pattern: 30D4S6U(if introduced)
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	7D1S2U
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)



Applicability rule
ATG is a new deployment scenario which will have newly introduced UE demodulation requirements. Therefore, we should define the corresponding applicability rule. 
For PDSCH, newly introduced test cases shall be passed.
Here we provide an example as follows:
	5.1.1.12 Applicability of requirements for ATG

The performance requirements in Table 5.1.1.12-1 shall apply for UEs which support optional feature supportOfATG.

	UE capability
	Test type
	Test list

	ATG with 2RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.2.1.22 (new)

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.2.2.23 (new)

	ATG with 4RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.3.1.21 (new)

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.3.2.22 (new)








For PDCCH, following legacy requirements for 2Rx and 4Rx shall be passed:
	UE capability
	Test type
	Test list

	SupportofATG with 2RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.2.2.2

	SupportofATG with 4RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.3.2.2



Proposal 4: New UE feature for ATG scenario shall be introduced.
Proposal 5: Corresponding applicability rule for newly introduced PDSCH test cases shall be introduced. 
Proposal 6: Following legacy PDCCH requirements shall be passed:
	UE capability
	Test type
	Test list

	SupportofATG with 2RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.2.2.2

	SupportofATG with 4RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.3.2.2



3	Summary
In summary, we shared simulation results and observations for 256QAM, and we also discussed the test applicability rule for newly introduced test cases. Based on the analysis and the simulation results above we proposed the following:
Proposal 1: Select following test cases to configure new TDD pattern (if introduced):
	TDD
40MHz 30kHz SCS
	FFS on new TDD pattern: 30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	2T4R
	16QAM (MCS [13] in table 1)


Proposal 2: Consider MCS24 (Table-2) for defining requirements for 256QAM
Proposal 3: Propose following test cases for new PDSCH requirements:
	FDD
10 MHz 15kHz SCS
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)



	TDD
40MHz 30kHz SCS
	New TDD pattern: 30D4S6U(if introduced)
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	7D1S2U
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)


Proposal 4: New UE feature for ATG scenario shall be introduced.
Proposal 5: Corresponding applicability rule for newly introduced PDSCH test cases shall be introduced
Proposal 6: Following legacy PDCCH requirements shall be passed:
	UE capability
	Test type
	Test list

	SupportofATG with 2RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.2.2.2

	SupportofATG with 4RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.3.2.2
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