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Background
As per [1], many open issues for 8RX PDSCH requirements were left to be discussed. In this contribution, we provide our views on these open issues. Additionally, we also provide our views on applicability of rules.
Discussions
General 
Duplex mode
As per the latest agreement made in RAN#98 [1], TDD bands n41, n77/n78 and n79 are included and have the first priority for the requirements specifying compared to FDD band n7. Hence, it is reasonable to focus on TDD bands for the demodulation requirements discussion and start to work on FDD bands after the corresponding core requirements are finalized.
Proposal 1:  Take TDD as 1st priority for the demodulation requirements discussion.

EVM value 
EVM value is used for PDSCH simulation alignment and maximum achieved testable SNR derivation for SDR test. The candidate value to be considered is as following:
	Tx EVM value to be considered
· QPSK/16QAM/64QAM: 6%
· 256QAM: [3%] 
· 1024QAM: 2.5%


EVM value for 256QAM is still to be confirmed. 3% is used for LTE 8Rx and NR Rel-15 PDSCH simulation assumption which can also be considered for 256QAM for 8Rx performance requirements.
Proposal 2: Use 3% Tx EVM value for 256QAM 

Test scenario
	· Focus on single CC for PDSCH and SDR requirements as 1st priority
· FFS on the CA requirements 


Currently, RF session hasn’t started to discuss the CA band combination and corresponding requirements for 8Rx. it is better to focus on the key issues on single CC requirements such as Rank allocation, MCS and antenna configuration. CA requirements can be introduced easily by applying per CC requirements if needed.
Proposal 3: RAN4 still focuses on key issues on single CC requirements. CA requirements can be introduced easily by applying per CC requirements if needed.

PDCCH requirements 
In last meeting, it is FFS on whether to introduce PDCCH requirements.
	Whether to define demodulation requirements for PDCCH 
· FFS whether PDCCH requirements shall be specified for 8Rx
· PDSCH shall be prioritized over PDCCH for initial simulation work. 


Due to the strong robustness for PDCCH performance based on the low modulation order , low code rate and single layer, the operating SNR is very low if receiving antenna number is extended to 8 which more likely causes radio link failure (SNR<-6dB based on RRM test). In the LTE 8RX requirements discussion, RAN4 had common understanding that it is not required to use 8RX for PDCCH demodulation since sufficient performance can be achieved by using 4RX.
Link level simulation results for NR PDCCH performance with 8Rx are shown in Figure 2-1:
[image: ]
Figure 2-1: Simulation results for PDCCH performance with 8Rx
We can observe that the target SNR@1% BLER of 2CCEs is -4.6dB and that of 4CCEs is -7.0dB. The robustness can be guaranteed.
Proposal 4: Not introduce 8RX PDCCH requirements

Spec structure
We suggest to use contents listed in Table 2-1 as specification structure for 8RX UE and CSI requirements.
Table 2-1      	Specification structure 8RX UE and CSI requirements
	Section number
	Section name
	Note

	5.1
	General
	

	5.1.1.12
	Applicability of performance requirements for 8Rx capable UEs
	

	5.1.1.12.1
	Applicability rule and antenna connection for single carrier PDSCH tests
	

	5.1.1.12.2
	Applicability rule and antenna connection for single carrier PDCCH tests
	

	5.1.1.12.3
	Applicability rule and antenna connection for CA/DC tests
	

	5.2
	PDSCH demodulation requirements
	

	5.2.4
	8RX requirements
	

	5.2.4.1
	FDD
	(If necessary)

	5.2.4.1.1
	Minimum requirements for PDSCH Mapping Type A
	(If necessary)

	5.2.4.1.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	(If necessary)

	5.2.4.2
	TDD
	

	5.2.4.2.1
	Minimum requirements for PDSCH Mapping Type A
	

	5.2.4.2.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	

	5.2A
	PDSCH demodulation requirements for CA
	(If necessary)

	5.2A.4
	8RX requirements
	(If necessary)

	5.3
	PDCCH demodulation requirements
	

	5.3.4
	8RX requirements
	

	5.3.4.1
	FDD
	(If necessary)

	5.3.4.1.1
	1 Tx Antenna performances
	(If necessary)

	5.3.4.1.2
	2 Tx Antenna performances
	(If necessary)

	5.3.4.2
	TDD
	

	5.3.4.2.1
	1 Tx Antenna performances
	

	5.3.4.2.2
	2 Tx Antenna performances
	

	5.5
	Sustained downlink data rate provided by lower layers
	

	5.5.1
	FR1 single carrier requirements  
	

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	FR1 CA requirements
	(If necessary)

	6.1
	General
	

	6.1.1.7
	Applicability of performance requirements for 8Rx capable UEs
	

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	8RX requirements
	

	6.2.4.1
	FDD
	(If necessary)

	6.2.4.1.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.2.4.2
	TDD
	

	6.2.4.2.1
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	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	(If necessary)

	6.2A.5
	8RX requirements
	(If necessary)

	6.2A.5.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.3
	Reporting of Precoding Matrix Indicator (PMI)
	(If necessary)

	6.3.4
	8RX requirements
	(If necessary)

	6.3.4.1
	FDD
	(If necessary)

	6.3.4.2
	TDD
	(If necessary)

	6.4
	Reporting of Precoding Matrix Indicator (RI)
	(If necessary)

	6.3.4
	8RX requirements
	(If necessary)

	6.3.4.1
	FDD
	(If necessary)

	6.3.4.2
	TDD
	(If necessary)

	A.3
	DL reference measurement channels
	

	A.3.2
	Reference measurement channels for PDSCH performance requirements
	

	A.3.2.1
	FDD
	(If necessary)

	A.3.2.2.1
	Reference measurement channels for SCS 15 kHz FR1
	(If necessary)

	A.3.2.2
	TDD
	

	A.3.2.2.2
	Reference measurement channels for SCS 30 kHz FR1
	Add FRC for Rank8 cases

	A.4 
	CSI reference measurement channels
	Add FRC for Rank4 cases

	B.1 
	Static propagation condition
	

	B.1.3
	UE Receiver with 8Rx
	

	B.2
	Multi-path fading propagation conditions
	

	B.2.3
	MIMO channel correlation matrices
	

	B.2.3.1
	MIMO Correlation Matrices using Uniform Linear Array (ULA)
	

	B.2.3.2
	MIMO Correlation Matrices using Cross Polarized Antennas (X-pol)
	



Proposal 5: Use contents listed in Table 2-1 as specification structure for 8RX UE and CSI requirements.
PDSCH requirements
Applicable test scenarios
In last meeting, some companies intended to introduce PDSCH type B requirements:
	· Focus on PDSCH mapping type A as first priority
· FFS PDSCH mapping type B


PDSCH mapping type B is not typical from PDSCH requirements definition point view since it needs UE capability signalling and has no big difference with type A on the baseband processing.
Proposal 6: Not introduce performance requirements for PDSCH mapping type B for 8Rx


Overhead ()
Candidate options from last RAN4 meeting are listed as follows:
	· Option 1: 6 
· Other options not precluded



Overhead is used for TBS calculation when additional reference signals are transmitted such as PT-RS and CRS rate-matching except DMRS. The overhead caused by DMRS including the overhead of the DM-RS CDM groups without data has been considered in the first step of TBS calculation explicitly as per core specification TS 38.214 section 5.1.3.2. There is no PT-RS or other RS configured in the test, so xOverhead should be zero.

Proposal 7: Configure equals to 0

Test metric
	· Option1: 70% of maximum TP
· Option 2: 70% and 30% of maximum TP
· Option 3: Other options are not precluded


We don’t observe any necessity to consider 30% of maximum TP. The purpose of requirements with 30% of maximum TP is to verify HARQ combination capability especially for 3rd and 4th combination which has no relation to the feature with supported large number of Rx and high MIMO layers, it can be verified by the requirements defined for 2Rx or 4Rx.
Proposal 8: Only consider 70% of max TP requirements

Propagation conditions
	· For initial simulation alignment purpose:
· TDLA30-10 for Rank >2
· TDLA 30-10 and TDC30-100 for Rank =2 
· FFS the propagation conditions for requirements definition: 



In order to check the channel fading impact on performance, we provide PDSCH simulation results in Figure 2-2:
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Figure 2-2: Simulation results for different propagation conditions
We can observe that TDLC300-100 cause much performance degradation compared to TDLA10-30 for both cases with Rank8 with Low antenna correlation and Rank2 with medium B antenna correlation. Moreover, our purpose is to verify whether UE support 8 receiving antenna and higher rank up to 8 rather than channel estimation, so inter-layer interference should be considered as 1st priority rather than time/frequency selective fading. We suggest to only consider TDLA30-10 for PDSCH testing.
Proposal 9: Only consider TDLA30-10 for PDSCH requirements definition.

Different MCS configuration
	· For cases with rank>4, FFS config different or same MCS for two codewords.


MCS scheduling depends on SINR of layers corresponding to each codeword which can be derived from the product of channel matrix and precoding matrix. In PDSCH testing, random precoding and TDL channel in which channel coefficient obeys Rayleigh distribution with same power is assumed which means SINR of each codeword is close. Hence we don’t see any need to configure different MCS for two words.
Proposal 10: For cases with rank>4, only consider same MCS for two codewords.

Correlation, Rank allocation and MCS 
	MIMO layers
· Focus on Rank 2, 4, 8 as first priority for the feasibility study and initial simulation alignment purpose. 
· Other options not precluded 
· FFS PDSCH requirements definition coverage on number of MIMO layers  
Correlation matrix
· Option 1: Only ULA low,
· Option 2:ULA Low and ULA medium
· Option 3:ULA Low and ULA medium B
MCS
· Option 1: 13
· Option 2: 4,13 and 17 
· Option 3: 13 for low rank; 19 for high rank 
· Option 4: MCS related to 64QAM


For correlation matrix, considering large number of antennas are installed in limited space, coupling between antennas increases which means low antenna correlation cannot always be guaranteed.  In the SI of LTE 8RX, a new antenna correlation type medium B is introduced which has the same antenna correlation with 4RX. E.g. . See Table 2-2:
Table 2-2: MIMO correlation matrix
	Correlation Model
	
	

	Low correlation
	0
	0

	Medium Correlation A
	0.3
	0.3874

	Medium Correlation B
	0.3
	0.005154

	High Correlation
	0.9
	0.9


We think at least one case with medium B should be introduced to test UE with imperfect antenna isolation due to hardware implementation. Meanwhile, medium B is more likely to be scheduled with low Rank. Therefore, to reduce the simulation and test work, we suggest to define two cases. Case1: Rank2+Medium B correlation. Case2: Rank8+Low antenna correlation.
To find a proper MCS (MCS Table 1 is assumed) for case with Rank8, we did some simulations with assumptions of 8T8R, Rank8 and TDLA30-10 Low, the TP-SNR curve is shown in Figure 2-3. 
[image: ]
Figure 2-3: Simulation results for Rank8 with different MCS
We can observe that maximum throughput can’t be reached when MCS is larger than 18.  Considering some margin need to be considered, MCS16 is a good choice.
For case with Rank 2, we also did a simulation to find a proper MCS. TP-SNR curve is captured in Figure 2-4. In the simulation, TDLA30-10 medium B and 2T8R are assumed. MCS13 corresponding to 16QAM and MCS19 corresponding to 64QAM are two candidate options.
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Figure 2-4: Simulation results for Rank2 with different MCS

We can observe that both MCS13 and MCS19 have reasonable target SNR range. We suggest to consider MCS19,
In sum, we suggest to define 8RX PDSCH requirements with following two cases:
· Case 1: 8T8R,Rank8, TDLA30-10 Low, MCS16 (MCS Table 1, 16QAM, 616/1024)
· Case 2: 2T8R, Rank2, TDLA30-10 medium B MCS19 (MCS Table 1, 64QAM, 517/1024)
Proposal 11: Consider following two cases for 8RX PDSCH requirements:
· Case 1: 8T8R, Rank8, TDLA30-10 Low, MCS16 (MCS Table 1, 16QAM, 616/1024)
· Case 2: 2T8R, Rank2, TDLA30-10 medium B MCS19 (MCS Table 1, 64QAM, 517/1024)
SDR requirements

MIMO layers and Modulation order
For each modulation order, RAN4 should study the maximum achievable MCS for each maximum supported MIMO layers and try to determine whether it is reasonable to introduce SDR requirements for such combination of modulation order and MIMO layers. Related options are captured as follows:
	MIMO layers and Modulation order
· 256QAM
· Option 1: RAN4 to study the feasibility of 256QAM with 8 MIMO layers 
· Option 2: 256QAM with max PDSCH MIMO layers = 6 or 8 
· Option 3: 256QAM with 8 MIMO layers 
· Other options are not preluded
· 1024QAM
· Option 1: RAN4 to study the feasibility of 1024QAM with 4 MIMO layers
· Option 2: 1024QAM with 2 MIMO layers
· Option 3: Don’t introduce 1024QAM for SDR requirements
· Option 4: Further study the feasibility of 1024QAM, including the maximum achievable MIMO layers and MCS



The simulation curves are captured in Figure 2-5:
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Figure 2-5: SDR simulation curves
The maximum achievable SNR for 64QAM, 256QAM, 1024QAM are 24.4dB, 30.4dB and 32dB. Considering the margin caused by RF impairment, we propose the following:
· Define SDR requirements for 64QAM up to MCS 24
· Define SDR requirements for 256QAM up to MCS 23
· Define SDR requirements for 1024QAM up to MCS 23

Proposal 12: Consider following configuration:
· Define SDR requirements for 64QAM with rank 8 up to MCS 24
· Define SDR requirements for 256QAM with rank 8 up to MCS 23
· Define SDR requirements for 1024QAM with rank 4 up to MCS 23

Applicability of rules
How to test 8RX capable UE for 2RX, 4RX and 8RX tests need analysis, firstly the following scenarios maybe exist:
· Case1: with both 2Rx and 4Rx supported RF bands
· Case2: without 2Rx supported RF bands but with 4Rx supported RF bands
· Case3: with 2Rx supported RF bands but without 4Rx supported RF bands
· Case4: without both 2Rx and 4Rx supported RF bands, i.e. with only 8Rx supported RF bands
Table 2-5: Test applicability rules Table
	Antenna port# in the supported RF bands
	2Rx test
	4Rx test
	8Rx test 

	Case1
	×
	√
	√

	Case2
	×
	√
	√

	Case3
	√
	×
	√

	Case4
	×
	√
	√



How to test 8RX capable UE for 2RX, 4RX and 8RX tests is as follows:
For PDSCH requirements:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.2.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.2.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier tests specified in 5.2.3.2 with 4Rx except cases listed in Table 5.2.3.1.1-7 (Enhanced Receiver Type 1), 5.2.3.2.16 (MMSE-IRC with inter cell interference), 5.2.3.2.17(MMSE-IRC with intra cell inter user interference),   5.2.3.2.18(CRS-IM with scenario1) and 5.2.3.2.19 (CRS-IM with scenario2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.
For PDCCH requirements:
· Case1&Case2:For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3:For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.2 except 5.3.2.2.4 (RedCap) with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 
For SDR, CSI requirements
· For 8RX capable UEs, only apply 8RX tests and no need to apply 2RX and 4RX test.
Figure 2-4 illustrates the antenna connection example for 8Rx capable UE under legacy 4Rx tests
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Figure2-6: Antenna connection example for 8Rx capable UE under legacy 4Rx tests
Proposal 14: Define following applicability rules 
For PDSCH requirements:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.2.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.2.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier tests specified in 5.2.3.2 with 4Rx except cases listed in Table 5.2.3.1.1-7 (Enhanced Receiver Type 1), 5.2.3.2.16 (MMSE-IRC with inter cell interference), 5.2.3.2.17(MMSE-IRC with intra cell inter user interference),   5.2.3.2.18(CRS-IM with scenario1) and 5.2.3.2.19 (CRS-IM with scenario2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.
For PDCCH requirements:
· Case1&Case2:For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3:For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.2 except 5.3.2.2.4 (RedCap) with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 
For SDR, CSI requirements
· For 8RX capable UEs, only apply 8RX tests and no need to apply 2RX and 4RX test.
Conclusion
In this paper we provide our views on General issues, PDSCH requirements, SDR requirements and applicability of rules. The proposals are: 
Proposal 1:  Take TDD as 1st priority for the demodulation requirements discussion.
Proposal 2: Use 3% Tx EVM value for 256QAM 
Proposal 3: RAN4 still focuses on key issues on single CC requirements. CA requirements can be introduced easily by applying per CC requirements if needed.
Proposal 4: Not introduce 8RX PDCCH requirements
Proposal 5: Use contents listed in Table 2-1 as specification structure for 8RX UE and CSI requirements
Proposal 6: Not introduce performance requirements for PDSCH mapping type B for 8Rx

Proposal 7: Configure equals to 0
Proposal 8: Only consider 70% of max TP requirements
Proposal 9: Only consider TDLA30-10 for PDSCH requirements definition.
Proposal 10: For cases with rank>4, only consider same MCS for two codewords.
Proposal 11: Consider following two cases for 8RX PDSCH requirements:
· Case 1: 8T8R, Rank8, TDLA30-10 Low, MCS16 (MCS Table 1, 16QAM, 616/1024)
· Case 2: 2T8R, Rank2, TDLA30-10 medium B MCS19 (MCS Table 1, 64QAM, 517/1024)
Proposal 12: Consider following configuration:
· Define SDR requirements for 64QAM with rank 8 up to MCS 24
· Define SDR requirements for 256QAM with rank 8 up to MCS 23
· Define SDR requirements for 1024QAM with rank 4 up to MCS 23
Proposal 14: Define following applicability rules 
For PDSCH requirements:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.2.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.2.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier tests specified in 5.2.3.2 with 4Rx except cases listed in Table 5.2.3.1.1-7 (Enhanced Receiver Type 1), 5.2.3.2.16 (MMSE-IRC with inter cell interference), 5.2.3.2.17(MMSE-IRC with intra cell inter user interference),   5.2.3.2.18(CRS-IM with scenario1) and 5.2.3.2.19 (CRS-IM with scenario2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.
For PDCCH requirements:
· Case1&Case2:For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3:For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.2 except 5.3.2.2.4 (RedCap) with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 
For SDR, CSI requirements
· For 8RX capable UEs, only apply 8RX tests and no need to apply 2RX and 4RX test.

Table 2-1      	Specification structure 8RX UE and CSI requirements
	Section number
	Section name
	Note

	5.1
	General
	

	5.1.1.12
	Applicability of performance requirements for 8Rx capable UEs
	

	5.1.1.12.1
	Applicability rule and antenna connection for single carrier PDSCH tests
	

	5.1.1.12.2
	Applicability rule and antenna connection for single carrier PDCCH tests
	

	5.1.1.12.3
	Applicability rule and antenna connection for CA/DC tests
	

	5.2
	PDSCH demodulation requirements
	

	5.2.4
	8RX requirements
	

	5.2.4.1
	FDD
	(If necessary)

	5.2.4.1.1
	Minimum requirements for PDSCH Mapping Type A
	(If necessary)

	5.2.4.1.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	(If necessary)

	5.2.4.2
	TDD
	

	5.2.4.2.1
	Minimum requirements for PDSCH Mapping Type A
	

	5.2.4.2.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	

	5.2A
	PDSCH demodulation requirements for CA
	(If necessary)

	5.2A.4
	8RX requirements
	(If necessary)

	5.3
	PDCCH demodulation requirements
	

	5.3.4
	8RX requirements
	

	5.3.4.1
	FDD
	(If necessary)

	5.3.4.1.1
	1 Tx Antenna performances
	(If necessary)

	5.3.4.1.2
	2 Tx Antenna performances
	(If necessary)

	5.3.4.2
	TDD
	

	5.3.4.2.1
	1 Tx Antenna performances
	

	5.3.4.2.2
	2 Tx Antenna performances
	

	5.5
	Sustained downlink data rate provided by lower layers
	

	5.5.1
	FR1 single carrier requirements  
	

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	FR1 CA requirements
	(If necessary)

	6.1
	General
	

	6.1.1.7
	Applicability of performance requirements for 8Rx capable UEs
	

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	8RX requirements
	

	6.2.4.1
	FDD
	(If necessary)

	6.2.4.1.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.2.4.2
	TDD
	

	6.2.4.2.1
		      CQI reporting definition under AWGN conditions
	

	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	(If necessary)

	6.2A.5
	8RX requirements
	(If necessary)

	6.2A.5.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.3
	Reporting of Precoding Matrix Indicator (PMI)
	(If necessary)

	6.3.4
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