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Background
In last meeting, a WF [1] for 8Rx and 4Tx performance requirements was agreed.  In this contribution, we provide our views on remaining issues.
1   Discussions
One open issue is test applicability rule for CA demodulation requirements. Candidate options are listed as follows:
	Issue 1-1-1: Test applicability rules for 8Rx CA demodulation requirements
· Proposals
· Option 1 
· Extend Table 5.1.1.7.2-1 to include Tests cases in new Clause 5.2A.4.1.
· Option 2 
· Make decision on the 8Rx CA test applicability rules together with or after the discussion on the test parameters, such as channel bandwidth aggregation, rank, UE capability and declaration, etc.,


The applicability rule in option 1 is based on the existing criteria that the selection of CCs is agnostic to number of Rx. However, if we apply the existing criteria to 8Rx UE, it’s possible that 8Rx band is not included in the selected band combination, which can lead to the situation that 8Rx UE is tested without 8Rx band. Therefore, the existing applicability rules should be updated to guarantee that at one 8Rx CC is selected for testing.
Observation 1: If we apply the existing criteria to 8Rx UE, it’s possible that 8Rx band is not included in the selected band combination, which can lead to the situation that 8Rx UE is tested without 8Rx band.
Proposal 1: The existing applicability rules for CA test should be updated to guarantee that at one 8Rx CC is selected for testing.
In last meeting, we gave our compromise to introduce hybrid Rx CA requirements to accommodate UEs not supporting 8 layers under CA operation.  But if a 8Rx UE supports both hybrid Rx band combination (4Rx+8Rx) and 8Rx+8Rx band combination,  8Rx+8Rx should be selected since performance test of 2Rx/4Rx CC in hybrid Rx CA combination is outside the WI scope.
Observation 2: Performance test of 2Rx/4Rx CC in hybrid Rx CA combination is outside the WI scope
Proposal 2: If a 8Rx UE supports both hybrid Rx band combination (4Rx+8Rx) and 8Rx+8Rx band combination, 8Rx+8Rx should be selected for testing.
Based on the proposal 1 and 2, we propose the applicability rules listed in Table 2-1:
Proposal 3: Use the existing applicability rules listed in Table 2-1:
Table 2-1: Proposed selection of CA configuration for 8Rx UE
	CA capability
	Step 1
	Step 2
	Step 3
	Step 4

	CA_C or CA_N
	If the UE support CA configuration that for each CC, supported maximum number of Rx and maximum number of MIMO layers is 8:
· Select the CA configurations with the maximum number of CCs, for which the supported maximum number of Rx and MIMO layers is 8.
Otherwise:
· Select the CA configurations with the maximum number of CCs, conditioned that at least for one CC the supported maximum number of Rx is 8 and for each CC the supported maximum number of MIMO layers is not lower than 2
	Select any one of CA configurations, which contain CA bandwidth combination with the largest aggregated channel bandwidth and supported maximum data rate is not lower than the tested date rate, among all the selected CA configurations from Step 1.
	N/A
	N/A

	CA_AX
	If the UE support CA configuration that for each CC, supported maximum number of Rx and maximum number of MIMO layers is 8:
· Select the CA configurations with the maximum number of CCs, for which the supported maximum number of Rx and MIMO layers is 8.
Otherwise:
· Select the CA configurations with the maximum number of CCs, conditioned that at least for one CC the supported maximum number of Rx is 8 and for each CC the supported maximum number of MIMO layers is not lower than 2
	Select any one of CA configurations, which contain CA bandwidth combination with the largest aggregated channel bandwidth and supported maximum data rate is not lower than the tested date rate, among all the selected CA configurations from Step 1.
	If the tested UE support CA configuration that for each CC, supported maximum number of Rx and maximum number of MIMO layers is 8:
· Select the CA configurations with the largest number of bands and with the maximum number of CCs, for which the supported maximum number of Rx and MIMO layers is 8.
Otherwise:
· Select the CA configurations with the largest number of bands and with the maximum number of CCs, conditioned that at least for one CC the supported maximum number of Rx is 8 and for each CC the supported maximum number of MIMO layers is not lower than 2
	Select any one of CA configurations, which contain CA bandwidth combination with the largest aggregated channel bandwidth and supported maximum data rate is not lower than the tested date rate, among all the selected CA configurations from Step 3.

	NOTE 1:	For CA_AX capability, if CA configuration from step 2 is CA configuration with the largest number of bands then Step 3 and Step 4 are skipped. Otherwise, the two CA configurations selected from Step 2 and Step 4 are used for testing.



Another issue is applicability rule and antenna connection, the candidate options are listed as follows:
	Issue 1-1-2: Applicability rules for different number of RX antenna ports for CA demodulation requirements 
· Proposals
· Option 1 
· Within the CA configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, 4 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.3.1 are applied.
· Within the CA configuration if any of the PCell and/or the SCells is a 2Rx supported RF band, 2 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.2.1 are applied.
· Within the CA configuration if any of the PCell and/or the SCells is a 8Rx supported RF band, all 8Rx should be connected with data source from system simulator. Requirements from Clause5.2A.4.1 are applied.
· For 8Rx capable UEs, the 2Rx supported RF bands, 4Rx supported RF bands and 8Rx supported RF bands are up to UE’s declaration.


Option1 is based on the existing antenna connection rules, we are fine with option1.
Proposal 4:  Confirm Option 1 as antenna connection rules for 8Rx UE CA test. 

K1 values
For CA, we have rank2 and rank8 tests. For CC with Rank2, the test parameters for k1 values in Table 5.2A-3 in 38.101-4 can be reused. However, for CC with Rank 8, since it has been agreed that PDSCH is not scheduled in special slot, so the k1 value for special slot for TDD SCell for TDD Pcell + TDD Scell configuration should be removed.  We propose to use updated k1 values in Table 2-2 for 8Rx CA test.
Table 2-2: Proposed k1 values for 8Rx CA test
	The number of slots between PDSCH and corresponding HARQ-ACK information
	CCs with the same duplex mode and SCS with Pcell
	CCs with different duplex mode and/or SCS with Pcell

	FDD 15 kHz + 
TDD 30 kHz CA
	FDD PCell
	{2}
	{2}

	
	TDD PCell
	For CC with Rank 2 {8,7,6,5,5,4,3,11}
For CC with Rank 8 {8,7,6,5,5,4,3}
	{7,5,4,11,9}

	FDD 15 kHz + 
FDD 15 kHz CA
	FDD PCell
	{2}
	N/A

	TDD 30 kHz + 
TDD 30 kHz CA
	TDD PCell
	For CC with Rank 2
{8,7,6,5,5,4,3,2}
For CC with Rank 8
{8,7,6,5,5,4,3}
	N/A



Observation 3: It has been agreed that PDSCH is not scheduled in special slot, so for the existing k1 values table for CA test, the k1 value for special slot for TDD SCell for TDD Pcell + TDD Scell configuration should be removed.
Proposal 5:  Use the updated k1 values in Table 2-2 for 8Rx CA test.

Number of HARQ processes 
Number of HARQ processes should be larger than HARQ feedback round trip rime (RTT), the existing test parameters in Table 5.2A-2 has maximum 10 HARQ processes, for CC with Rank2, it can be reused. However, for CC with Rank8, the maximum PDSCH delay as proposed in Table 2-2 is 8 which means maximum 8 HARQ processes is enough. So we propose the updated test parameters listed in Table 2-3:
Proposal 6: Use number of HARQ processes listed in Table 2-3 for 8Rx CA test.
Table 2-3:  Proposed test parameters for number of HARQ processes for 8Rx
	HARQ process number
	CCs with the same duplex mode & SCS with Pcell
	CCs with different duplex mode / SCS with Pcell

	FDD 15 kHz + 
TDD 30 kHz CA
	FDD PCell
	4
	8

	
	TDD PCell
	For CC with Rank 2: 10
For CC with Rank 8: 8
	8

	FDD 15 kHz + 
FDD 15 kHz CA
	FDD PCell
	4
	N/A

	TDD 30 kHz + 
TDD 30 kHz CA
	TDD PCell
	8
	N/A




2   Conclusion
In this contribution we provide our views on remaining issues on 8Rx PDSCH and CSI requirements. The proposals and observations are:
Observation 1: If we apply the existing criteria to 8Rx UE, it’s possible that 8Rx band is not included in the selected band combination, which can lead to the situation that 8Rx UE is tested without 8Rx band.
Proposal 1: The existing applicability rules for CA test should be updated to guarantee that at one 8Rx CC is selected for testing.
Observation 2: Performance test of 2Rx/4Rx CC in hybrid Rx CA combination is outside the WI scope
Proposal 2: If 8Rx UE supports both hybrid Rx band combination (4Rx+8Rx) and 8Rx+8Rx band combination, 8Rx+8Rx should be selected for testing.
Proposal 3: Use the existing applicability rules listed in Table 2-1:
Proposal 4:  Confirm Option 1 as antenna connection rules for 8Rx UE CA test. 
Observation 3: It has been agreed that PDSCH is not scheduled in special slot, so for the existing k1 values table for CA test, the k1 value for special slot for TDD SCell for TDD Pcell + TDD Scell configuration should be removed.
Proposal 5:  Use the updated k1 values in Table 2-2 for 8Rx CA test.
Proposal 6: Use number of HARQ processes listed in Table 2-3 for 8Rx CA test.
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