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Background
[bookmark: _GoBack]As per [1], many issues on UE demodulation requirements were left. The contribution provides our views on related open issues
Discussions
General part 
CA requirements
One issue is whether to consider CA requirements for 8Rx. The tentative agreements are listed as below:
	Issue 1-1: Whether to consider CA requirements
· Start the discussion on CA scenario for 8Rx after RF session clearly agrees to define any CA band combinations for 8Rx.


The latest agreements from RF session are listed as below:
	For 8Rx UE RF CA requirement, encourage interested companies to bring contributions in RAN4#107 with the following aspects:
· Expected clarification/revision on the objective in WID if needed considering whether to consider band combinations in this WI.
· For a band supporting 8Rx in single band operation, whether the band is mandated to support 8Rx in a band combination.


We find that RF is going to discuss the feasibility of introducing bandwidth combinations supporting 8Rx in this meeting, démod session should track the related progress in time.

Applicability rules for 8Rx capable UE
In this part we give our views how to capture the applicability rules for 8Rx capable UEs in spec. Firstly, we think it’s better to capture applicability rules for 8Rx in clause 5.1.1.2.
We suggest adding following wording to clause 5.1.1.2 to clarify the antenna connection of PDCCH when testing PDSCH, note this wording is reused from LTE and it’s reasonable to apply this wording to NR.
	For 8Rx capable UEs, the 2Rx supported RF bands, 4Rx supported RF bands and 8Rx supported RF bands are up to UE’s declaration. 
For any demodulation tests conducted in the 8Rx supported RF band, four receive antenna ports that UE may use for control channel demodulation are clarified via UE declaration. When testing an N-Rx (N = 2,4) demodulation on the 8Rx supported band, the fading duplication and antenna mapping should guarantee that the four receive antennas UE declares for the PDCCH demodulation collectively receives at least 4/N duplicated version of the fading channel seen at each receive antenna of the N-Rx test, i.e., the connection diagrams in Figure 5.1.1.12.1-1 to Figure 5.1.1.12.1-4 are valid under the condition that Rx1, Rx3, Rx5 and Rx7 are the four receive antennas declared by UE for the PDCCH  demodulation.


For PDSCH and PDCCH requirements, test applicability rules defined in LTE can be a reference for NR test applicability rules definition. Additionally, RAN4 agreed that 8Rx capable UE can skip basic legacy Rank2 and Rank4 tests if this UE passes the  rank2 and rank 4 tests spceifcied for 8Rx. Combining these two procedures, we suggest updating Table 5.1.1.2-1(Existing requirements applicability rules for different number of Rx antenna ports) to Table 2-2:
Table 2-1: Updated Requirements applicability rules for different number of Rx antenna ports
	Supported RX antenna ports
	Test type
	Test list
	If a UE pass 
	UE can skip

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2
	
	

	
	PDCCH
	All tests in Clause 5.3.2
	
	

	
	PBCH
	All tests in Clause 5.4.2
	
	

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3 (Note 2)
	
	

	
	PDCCH
	All tests in Clause 5.3.3 (Note 2)
	
	

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note)
	
	

	UEs supports 8Rx,4Rx and 2Rx
	PDSCH
	All tests in Clause 5.2.4.
All tests in Clause 5.2.3.(Note 3)
	8Rx tests with 2 and 4 MIMO layers 
	Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.
	
	

	UEs supports 8Rx and 4Rx 
	PDSCH
	All tests in Clause 5.2.4.
All tests in Clause 5.2.3.(Note 3)
	8Rx tests with 2 and 4 MIMO layers
	Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.
	
	

	UEs supports 8Rx and 2Rx
	PDSCH
	All tests in Clause 5.2.4.
All tests in Clause 5.2.2.(Note 4)
	8Rx tests with 2 MIMO layers
	Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.

	
	PDCCH
	All tests in Clause 5.3.2.
	
	

	UEs supports only 8Rx 
	PDSCH
	All tests in Clause 5.2.4.
All tests in Clause 5.2.3 except for Enhanced Receiver Type 1 tests, MMSE-IRC with inter cell interference tests, MMSE-IRC with intra cell inter user interference, CRS interference mitigation under NR-LTE coexistence scenario tests, PDSCH with inter cell CRS interference tests
	8Rx tests with 2 and 4 MIMO layers
	Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.
	
	

	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration
Note 2: 	‘maxMIMO-Layers-r16’ is not configured during the performance requirements testing for UE supporting Release 16 per-BWP MIMO layer adaptation.
Note 3: 	8Rx capable UEs 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.
Note 4: 	8Rx capable UEs 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.
Note 5: 	8Rx capable UEs are tested 4Rx tests 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 CSI tests, we propose to create a new sub-clause for applicability rules for different number of Rx ports and capture following wording to this sub-clause
	8Rx capable UE shall skip all 2Rx and 4Rx tests and shall only test 8Rx tests listed in clause 6.2.4



Proposal 1: Use following approach to capture the applicability rules to 38.101-4
· For PDSCH and PDCCH applicability rules:
· Captured in Clause 5.1.1.2
· Add following wording:
	For 8Rx capable UEs, the 2Rx supported RF bands, 4Rx supported RF bands and 8Rx supported RF bands are up to UE’s declaration. 
For any demodulation tests conducted in the 8Rx supported RF band, four receive antenna ports that UE may use for control channel demodulation are clarified via UE declaration. When testing an N-Rx (N = 2,4) demodulation on the 8Rx supported band, the fading duplication and antenna mapping should guarantee that the four receive antennas UE declares for the PDCCH demodulation collectively receives at least 4/N duplicated version of the fading channel seen at each receive antenna of the N-Rx test, i.e., the connection diagrams in Figure 5.1.1.12.1-1 to Figure 5.1.1.12.1-4 are valid under the condition that Rx1, Rx3, Rx5 and Rx7 are the four receive antennas declared by UE for the PDCCH  demodulation.


· Update Table 5.1.1.2-1(Existing requirements applicability rules for different number of Rx antenna ports) to Table 2-1:
· For CSI tests, create a new sub-clause for applicability rules for different applicability rules and capture following wording to this sub-clause
	8Rx capable UE shall skip all 2Rx and 4Rx tests and shall only test 8Rx tests listed in clause 6.2.4



PDSCH requirement
We prefer to define one case for each rank to reduce the test number and test cost, our position is unchanged:
Proposal 2: Use following parameters for 8Rx PDSCH requirements definition:
· For Rank 2: TDLC300-100, 2T8R Medium B, MCS19
· For Rank 4: TDLA30-10, 4T8R Low, MCS17
· For Rank 8: TDLA30-10, 8T8R Low, MCS13
It is noted that all proposed cases have a reasonable target SNR:
	[image: ]
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Figure 2-1: Normalized TP-SNR curve
Summary of simulation results are captured in Table 2-2:
Table 2-2: Summary of simulation results for 8Rx
	Test cases
	Rank2
	Rank4
	Rank8

	SNR(dB)  @ 70% of max TP
	11.5
	9.4
	13.1



Conclusion
In this paper we provide our views on 8Rx general part and PDSCH requirements. The proposals are: 
Proposal 1: Use following approach to capture the applicability rules to 38.101-4
· For PDSCH and PDCCH applicability rules:
· Captured in Clause 5.1.1.2
· Add following wording:
	For 8Rx capable UEs, the 2Rx supported RF bands, 4Rx supported RF bands and 8Rx supported RF bands are up to UE’s declaration. 
For any demodulation tests conducted in the 8Rx supported RF band, four receive antenna ports that UE may use for control channel demodulation are clarified via UE declaration. When testing an N-Rx (N = 2,4) demodulation on the 8Rx supported band, the fading duplication and antenna mapping should guarantee that the four receive antennas UE declares for the PDCCH demodulation collectively receives at least 4/N duplicated version of the fading channel seen at each receive antenna of the N-Rx test, i.e., the connection diagrams in Figure 5.1.1.12.1-1 to Figure 5.1.1.12.1-4 are valid under the condition that Rx1, Rx3, Rx5 and Rx7 are the four receive antennas declared by UE for the PDCCH  demodulation.


· Update Table 5.1.1.2-1(Existing requirements applicability rules for different number of Rx antenna ports) to Table 2-2:
· For CSI tests, create a new sub-clause for applicability rules for different applicability rules and capture following wording to this sub-clause
	8Rx capable UE shall skip all 2Rx and 4Rx tests and shall only test 8Rx tests listed in clause 6.2.4



Proposal 2: Use following parameters for 8Rx PDSCH requirements definition:
· For Rank 2: TDLC300-100, 2T8R Medium B, MCS19
· For Rank 4: TDLA30-10, 4T8R Low, MCS17
· For Rank 8: TDLA30-10, 8T8R Low, MCS13
4   Reference 
[1] R4-2305888 WF for 8Rx UE performance requirements, Huawei, HiSilicon
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