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1	Introduction
In this paper, we present our view on the remaining issues of the PDSCH demodulation requirements for FR2-2. Furthermore, in RAN4 meeting #105, WF [1] underlined the progress on PDSCH as well as the pending agreeable requirements and test cases. 

	Extended maximum Testable SNR for reduced allocation
The extended table below is agreed in RAN4#105, containing the Maximum DL testable SNR for band n263 used for the definition of the requirements.
[ ] are included to keep alignment with the Table 7.2.3-2 in 38.884, v 18.2.0 used as reference.
	
	CBW (MHz)
	Num RBs / 
SCS (KHz)
	Test method

	
	
	
	IFF

	Single band UE

	100
	66 / 120
	[9.8]

	
	
	32 / 120
	[13.2]

	
	400
	66 / 480
	[2.6]

	
	
	32 / 480
	[6.6]

	
	
	20 / 480
	[8.9]



[bookmark: _Hlk119490346]RB allocation for 120kHz/100MHz for MCS 17 for 70% requirements
· Tentative Agreement from offline discussion:
Considering that most of the companies submitted alignment and impairment results for both options of RB allocation under consideration ([66, 32] RBs), companies agree to introduce both requirements, subject to the following applicability rule:
· For UE supporting FR2-2, the PDSCH Demod test for 120kHz/100MHz with MCS17 (64QAM, 0.43) with 32RBs allocation applies only if the correspondent requirement cannot be tested using 66 RBs due to testable SNR restrictions;
Issue 1-2-2: RB allocation for 480kHz/400MHz for MCS 13 for 70% requirements
Agreement: 20 RBs;

Tentative PDSCH requirements definition 
· Tentative Agreement from offline discussion:
Based on the simulation results collected in this meeting, the table below is extracted from R4-2218306. 
For the highlighted requirement values, the alignment simulation results span was over 2.5 dB. 
To define at least tentative requirements for these tests, a compromise has been reached by excluding the 2 lowest reported SNRs, considered as outliers, and choosing the lowest SNR reported among the 3 reported values left.	
The span for non-highlighted requirements were averaged across all reported values.	
	Duplex CBW/SCS
	Antenna configuration
	RB allocation
	MCS and rank
	Channel model
	% of Peak Throughput
	Tentative Requirement
	Max Testable SNR (Info)

	TDD 100MHz/120kHz
	2x2 Low
	66
	MCS4, Rank 1
	TDLA30-650
	70
	1.0
	9.8

	
	
	66
	MCS13, Rank 1
	TDLA30-200
	70
	8.9
	9.8

	
	
	66
	MCS13, Rank 1
	TDLA30-650
	30
	2.6
	9.8

	
	
	66
	MCS17, Rank 1
	TDLD30-200
	70
	11.4
	9.8

	
	
	32
	MCS17, Rank 1
	TDLD30-200
	70
	11.5
	13.2

	TDD 400MHz/480kHz
	2x2 Low
	66
	MCS4, Rank 1
	TDLA10-200
	70
	0.9
	2.6

	
	
	20
	MCS13, Rank 1
	TDLD10-200
	70
	8.0
	8.9



Simulation alignment for RAN4#106 
· Tentative Agreement from offline discussion:
The companies have agreed to further check their simulations and submit the following results to the next meeting, to facilitate the alignment effort and to try to reduce the span in the results:
· Demod simulation results for alignment, excluding PN impairment modeling;
· Impairment results for the definition of the requirements, including RF and PN impairment;
On the basis of the compromise reached for the test cases highlighted for this section, the companies have also agreed on a way forward to eventually update the requirement in the next meeting based on updated results:
1) If the updated alignment results span for the highlighted cases is below 2.5dB, the requirements will be updated based on the averaged results;
2) If the updated alignment results span for the highlighted cases is still above 2.5dB,
a. if the results show no significant change with respect to results collected in RAN#105, the current compromise will be used for the definition of the requirements;
b. otherwise, companies reserve the option to revise the current compromise;


PDSCH Requirements for CA
Scope of CA Requirements for FR1+FR2-2
· Agreement: 
Reuse single carrier requirements; 
FFS: Whether to introduce CA requirements for cases not covered by Single carrier requirements;

Applicability rule for FR1+FR2-2 CA requirements
· Tentative Agreement from offline discussion:
Copy all cases of single CC to CA, and define applicability rules as follows:
· If the FR2-2 UE supports FR2-2 Single Carrier operations only, UE is tested for the Single Carrier requirements only;
· If the FR2-2 UE supports FR2-2 CA operations only, UE is tested for the CA requirements only;
·  If the FR2-2 UE supports both Single Carrier and CA operations, UE is tested for the Single Carrier requirements and one test from the CA requirements;
· The chosen CA requirement applicable to this case is the one for MCS 13;
Common understanding for information: Test setup for Single Carrier should consider FR2-2 UEs that do not support FR2-2 CA operations and do not support Initial Access on FR2-2 carriers (optional capabilities initalAccessSSB-120kHz-r17 and initialAccessSSB-480kHz-r17).

BW choice and test setup for FR1+FR2-2 Carrier for CA Requirements
· Tentative Agreement from offline discussion:
Configure FR1(40MHz, single CC) + FR2-2(400MHz, single CC);
To reuse 120kHz requirements for Single Carrier defined with CBW=100MHz, the correspondent CA test setup is as follows:
· Allocation for PDSCH/PDCCH follows the same RB size chosen for the single carrier requirements;
· Allocation is full CBW for other reference signals (e.g. TRS);
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2.1	Remaining issues on PDSCH requirements for FR2-2 single Carrier

As per WF [1], it has been recommended to check the PDSCH requirements where several misalignment have been noted. Based on our new simulation results [2] where considering PN compensated through CPE and by considering the additional RF impairments, we summarize our conclusions for PDSCH in Proposal 1.
Proposal 1: Consider PDSCH test cases for 100 MHz/120 kHz and 400 MHz/480 kHz as follow
	Test num
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of max through-put (%)
	SNRBB (dB)

	4-1
	R.PDSCH.5-1.1 TDD
	100 / 120
	QPSK, 0.30
	FR2.120-1
	TDLA30-650
	2x2 ULA Low
	70
	[0.4]

	4-2
	R.PDSCH.5-2.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-200
	2x2 ULA Low
	70
	[8.6]

	4-3
	R.PDSCH.5-2.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-650
	2x2 ULA Low
	30
	[2.1]

	4-4
	R.PDSCH.5-3.3 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	70
	[11.4]

	4-5
	R.PDSCH.5-3.2 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	70
	[11.4]

	4-6
	R.PDSCH.8-1.1 TDD
	400 / 480
	QPSK, 0.30
	FR2.480-1
	TDLA10-200
	2x2 ULA Low
	70
	[0.4]

	4-7
	R.PDSCH.8-2.1 TDD
	400 / 480
	16QAM
0.48
	FR2.480-1
	TDLD10-200
	2x2 ULA Low
	70
	[7.5]



2.3	PDSCH requirements for CA

For carrier aggregation, we should make sure to reconsider the channel bandwidths that have been considered in defining PDSCH requirements for single CC.

Proposal 2: Define PDSCH requirements for FR1+FR2-2 CA, with FR1 TDD 30 kHz SCS, for the following cases
· 100MHz/120KHz
· PDSCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· CQI requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is 66RBs
· 400MHz/480KHz
· PDSCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.

Proposal 3: Use same PDSCH requirements of single CC for CA, where
· In case of SA, only single CC test cases will be considered.
· In case of NSA, UE will be tested considering CA configurations.
3	Summary
In this paper we tried to contribute with the following proposals for further discussions:
Proposal 1: Consider PDSCH test cases for 100 MHz/120 kHz and 400 MHz/480 kHz as follow
	Test num
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of max through-put (%)
	SNRBB (dB)

	4-1
	R.PDSCH.5-1.1 TDD
	100 / 120
	QPSK, 0.30
	FR2.120-1
	TDLA30-650
	2x2 ULA Low
	70
	[0.4]

	4-2
	R.PDSCH.5-2.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-200
	2x2 ULA Low
	70
	[8.6]

	4-3
	R.PDSCH.5-2.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-650
	2x2 ULA Low
	30
	[2.1]

	4-4
	R.PDSCH.5-3.3 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	70
	[11.4]

	4-5
	R.PDSCH.5-3.2 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	70
	[11.4]

	4-6
	R.PDSCH.8-1.1 TDD
	400 / 480
	QPSK, 0.30
	FR2.480-1
	TDLA10-200
	2x2 ULA Low
	70
	[0.4]

	4-7
	R.PDSCH.8-2.1 TDD
	400 / 480
	16QAM
0.48
	FR2.480-1
	TDLD10-200
	2x2 ULA Low
	70
	[7.5]



Proposal 2: Define PDSCH requirements for FR1+FR2-2 CA, with FR1 TDD 30 kHz SCS, for the following cases
· 100MHz/120KHz
· PDSCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· CQI requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is 66RBs
· 400MHz/480KHz
· PDSCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
Proposal 3: Use same PDSCH requirements of single CC for CA, where
· In case of SA, only single CC test cases will be considered.
· In case of NSA, UE will be tested considering CA configurations.
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