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1. Introduction

In RAN4 #95e meeting, the CA CQI reporting test requirements were discussed, with some agreements reached in [1]. In this paper we discuss the open issues in the way forward.
2. Discussion 
On duplex mode and SCS
Current options in the WF:

· For the performance requirements: 

· Option 1: Reuse the combinations from PDSCH normal

· Option 2:

· FR1: FDD + FDD with 15 kHz SCS and TDD + TDD with 30 kHz SCS

· FR2: TDD + TDD with 120 kHz SCS
For the CA CQI performance requirements, we prefer option 1, i.e., to reuse the duplex mode and SCS combination of PDSCH normal CA requirements. In the last meeting, companies raised their concern that the test purpose is to guarantee proper CQI reporting for CA scenarios and whether it is FDD-FDD, TDD-TDD or FDD-TDD CA scenario has no impact. In our view, at least FDD-TDD CA is also one of the typical CA scenarios which need to be covered. Otherwise, if one UE only supports FDD-TDD CA, there will be no requirements for the UE.
Proposal 1: For the performance requirements, use option 1, i.e., to reuse the duplex mode and SCS combination of PDSCH normal CA requirements.

As for the applicability, as a compromised solution, we proposed to test 2 of the 3 cases below during the 2nd round discussion at RAN4 #95e, which means the test case number is not increased and all typical CA scenarios are covered at the same time. 
· Applicability rule if option 1 for the performance requirements is agreed:

· Option 1: Test 2 of the 3 cases below, and FFS on the detailed applicability rule:

· Test #1: FDD 15 kHz + FDD 15 kHz

· Test #2: FDD 15 kHz + TDD 30 kHz, in case UE supports different SCS on different carriers for FDD-TDD CA, otherwise FDD 15 kHz + TDD 15 kHz

· Test #3: TDD 30 kHz + TDD 30 kHz, in case UE supports it, otherwise TDD 15 kHz + TDD 30 kHz

· Other options are not precluded
In this meeting, our proposal remains unchanged:
Proposal 2: For the test applicability, test 2 of the 3 cases below, and FFS on the detailed applicability rule:
· Test #1: FDD 15 kHz + FDD 15 kHz
· Test #2: FDD 15 kHz + TDD 30 kHz, in case UE supports different SCS on different carriers for FDD-TDD CA, otherwise FDD 15 kHz + TDD 15 kHz
· Test #3: TDD 30 kHz + TDD 30 kHz, in case UE supports it, otherwise TDD 15 kHz + TDD 30 kHz

On channel bandwidth and test applicability rule
Current status in the WF:

· Channel bandwidth and test applicability rule

· Decide in the next meeting on whether it is feasible to define CA CQI performance requirements in a bandwidth agnostic way.

· For the applicability rule:

· Option 1:

· For each agreed duplex mode and SCS combination for testing:

· CA capability where the tests apply: Test any of one of the supported CA capabilities with largest aggregated CA bandwidth combination

· CA configuration from the selected CA capability where the tests apply: Test any one of the supported CA configurations with largest aggregated CA bandwidth combination
In theory, as AWGN condition is assumed, it is feasible to define CA CQI performance requirements in a bandwidth agnostic way. Moreover, based on our simulation results provided in [2], the same test parameter configurations and test metrics are applicable for different bandwidth combinations (Pcell 10MHz + Scell 10MHz and Pcell 5MHz + Scell 100MHz for 2 CCs; Pcell 10MHz + Scell1 10MHz + Scell2 10MHz and Pcell 5MHz + Scell1 100MHz + Scell2 100MHz for 3 CCs). 
For the test applicability, we support option 1 to align with the applicability for CA CQI test in LTE.

Proposal 3: Define CA CQI performance requirements in a bandwidth agnostic way.
Proposal 4: For the applicability rule, use option 1 to align with the applicability for LTE CA CQI test, i.e.,
· For each agreed duplex mode and SCS combination for testing:

· CA capability where the tests apply: Test any of one of the supported CA capabilities with largest aggregated CA bandwidth combination

· CA configuration from the selected CA capability where the tests apply: Test any one of the supported CA configurations with largest aggregated CA bandwidth combination
On TDD pattern for 120kHz SCS
Current options in the WF:

· Duplex mode and SCS

· For 120kHz SCS

· Option 1: 3D1S1U with S=10:2:2

· Option 2: 2D1S1U with S=11:3:0

We have discussed this issue for more than two meetings. In our view, the two options have no impact on CQI reporting performance, and both TDD patterns have been covered by the existing tests in Rel-15. So, either option 1 or option 2 is ok for us. 
In the last meeting, Ericsson pointed it out that there are extra parameters need to be defined if 3D1S1U is used. As per 38.101-4, both 3D1S1U and 2D1S1U are covered in FR2 single carrier PMI test, while 2D1S1U is covered in FR2 single carrier CQI and RI tests.
Most of the test parameters, such as PT-RS and CSI-RS locations, are the same regardless of the TDD pattern. But the CSI-RS periodicity, offset and CQI reporting delay are different for 3D1S1U and 2D1S1U pattern.
Therefore, if we decide to use option 1, we may take some time to define the extra parameters such as CSI-RS periodicity, offset and CQI reporting delay.
Observation 1: The two options on TDD pattern for 120 kHz SCS have no impact on CQI reporting performance. If option 1 of 3D1S1U is used, some parameters such as CQI reporting delay need to be further discussed.
Proposal 5: For the TDD pattern for 120kHz SCS, either option 1 or option 2 is ok for us, and option 2 of 2D1S1U is slightly preferred.
On test metric

In the last meeting, the general principle of the test metric for CA CQI report was agreed:

· General principle

· Following the methodology used in LTE, the difference between the wideband CQI indices of Pcell and the first Scell as well as the difference between the wideband CQI indices of the first Scell and the other Scell(s) (if any) shall be not smaller than a threshold, for more than 90% of the time.
The specific SNR configuration and delta CQI threshold was agreed to be decided in this meeting:

· SNR configuration for 2DL CA CQI test
· Option 1: SNRPcell = 10dB and SNRScell = 4dB  
· Other options are not precluded

· Make decision in the next meeting

· SNR configuration for 3 or more DL CA CQI test

· Option 1: SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2, 3,… = 0dB
· Other options are not precluded

· Make decision in the next meeting

· Delta CQI threshold for CA CQI test

· Option 1: thr = 2 for 2 or more DL CA 

· Other options are not precluded

· Make decision in the next meeting

Based on our simulation results provided in RAN4 #94e-bis [2], with the same SNR configurations as LTE (i.e., SNRPcell = 10dB and SNRScell = 4dB for 2DL CA, SNRPcell = 12dB, SNRScell1 = 6dB and SNRScell2 = 0dB for 3DL CA), the delta CQI is not smaller than 2 for more than 90% of the time.
As a result, our proposals remain unchanged:

Proposal 6: For the SNR configuration for 2DL CA CQI test, use SNRPcell = 10dB and SNRScell = 4dB.

Proposal 7: For the SNR configuration for 3 or more DL CA CQI test, use SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2, 3,… = 0dB for 3 or more DL CA CQI test.
Proposal 8: For the delta CQI for 2 or more DL CA CQI test, use thr = 2.
3. Conclusion
This paper discussed the test metric and test parameters for CA CQI reporting requirement:
Proposal 1: For the performance requirements, use option 1, i.e., to reuse the duplex mode and SCS combination of PDSCH normal CA requirements.

Proposal 2: For the test applicability, test 2 of the 3 cases below, and FFS on the detailed applicability rule:

· Test #1: FDD 15 kHz + FDD 15 kHz

· Test #2: FDD 15 kHz + TDD 30 kHz, in case UE supports different SCS on different carriers for FDD-TDD CA, otherwise FDD 15 kHz + TDD 15 kHz

· Test #3: TDD 30 kHz + TDD 30 kHz, in case UE supports it, otherwise TDD 15 kHz + TDD 30 kHz

Proposal 3: Define CA CQI performance requirements in a bandwidth agnostic way.
Proposal 4: For the applicability rule, use option 1 to align with the applicability for LTE CA CQI test, i.e.,
· For each agreed duplex mode and SCS combination for testing:

· CA capability where the tests apply: Test any of one of the supported CA capabilities with largest aggregated CA bandwidth combination

· CA configuration from the selected CA capability where the tests apply: Test any one of the supported CA configurations with largest aggregated CA bandwidth combination
Observation 1: The two options on TDD pattern for 120 kHz SCS have no impact on CQI reporting performance. If option 1 of 3D1S1U is used, some parameters such as CQI reporting delay need to be further discussed.
Proposal 5: For the TDD pattern for 120kHz SCS, either option 1 or option 2 is ok for us, and option 2 of 2D1S1U is slightly preferred.

Proposal 6: For the SNR configuration for 2DL CA CQI test, use SNRPcell = 10dB and SNRScell = 4dB.

Proposal 7: For the SNR configuration for 3 or more DL CA CQI test, use SNRPcell = 12dB, SNRScell1 = 6dB, SNRScell2, 3,… = 0dB.

Proposal 8: For the delta CQI for 2 or more DL CA CQI test, use thr = 2.
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