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1.  Introduction
In last RAN4 #108bis meeting, general test scope, applicability rules for both FR1 8Rx TDD and FDD tests has reached final agreements in WF [1]. For applicability rules and test scope of 8Rx CA, several open issues as below need further discussion. In this contribution, we share our views on the general requirements and test scope for FR1 8Rx CA test. 
	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.,
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 
Issue 2-2-1: CA capability
· Agreement
· Intra band contiguous CA, Intra band non-contiguous CA, Inter band CA
Issue 2-2-2: CBW for PDSCH CA requirements
· Agreement
· Define the performance requirements for the following channel bandwidths for each SCS:
· FDD: 15kHz SCS: 5/10/15/20/25/30/35/40/45/50 MHz
· TDD: 30kHz SCS: 5/10/15/20/25/30/40/50/60/80/90/100 MHz
Issue 2-2-3: CA duplex model and SCS combination
· Agreement
· Consider the following duplex model and SCS combination for 8Rx CA
· FDD 15kHz + TDD 30kHz
· FDD 15kHz + FDD 15kHz
· TDD 30kHz + TDD 30kHz
Issue 1-1-2: Number of RX antenna ports for CA demodulation requirements
· Agreement
· Consider Hybrid Rx for 8Rx CA perf requirements, such as 2Rx+8Rx, 4Rx+8Rx
Issue 2-2-4: Rank
· Agreement
· Rank 8 for 8Rx+8Rx, Rank 2 for 2Rx+8Rx and 4Rx+8Rx
· Rank 8 + Rank 8 for 8Rx+8Rx for UE supporting Rank 8 for 8Rx 
· Rank 2 + Rank 2 for 4Rx+8Rx
· Rank 2 + Rank 2 for 2Rx+8Rx
Issue 2-2-5: HARQ-ACK configuration per PUCCH group
· Agreement
· Spatial bundling of PUCCH HARQ ACKs is disabled 
· Companies are encouraged to double check this simulation assumptions in the simulation configuration, if needed, updated simulation results are welcome to be submitted for next meeting.
SDR CA requirements
· Agreement
· Reuse the existing methodology of Re-15 SDR CA test
Issue 4-1-1: CA test for CQI reporting
· Agreement
· Not consider CQI reporting for CA.


2.  Discussion
2.1 Applicability rules for FR1 8Rx CA
Test applicability rules for 8Rx CA demodulation requirements
The objective in the revised WID [2] has updated the CA related descriptions as “Specify the UE RF requirements to support 8Rx for both single carrier and CA/DC. Example band combos and configurations need to be defined.”, thus FR1 8Rx CA application rules and antenna connection for demodulation performance requirements and CSI reporting requirements should be considered. 
The agreement[1] in last RAN4#108bis meeting for CBW of 8Rx CA demodulation requirements is as below, the agreement is to define 8Rx CA demodulation requirements for many band combinations following existing CA requirements defined for 2Rx and 4Rx. Therefore, the requirements for test applicability rules should be defined accordingly.
	Issue 2-2-2: CBW for PDSCH CA requirements
· Agreement
· Define the performance requirements for the following channel bandwidths for each SCS:
· FDD: 15kHz SCS: 5/10/15/20/25/30/35/40/45/50 MHz
· TDD: 30kHz SCS: 5/10/15/20/25/30/40/50/60/80/90/100 MHz


Proposal 1: For FR1 8Rx CA applicability rules of demodulation performance requirements, extend 38.101-4 Table 5.1.1.7.2-1 to include Tests cases in new Clause 5.2A.4.1 for 8Rx CA.
Applicability rules for different number of RX antenna ports for CA demodulation requirements
Due to the agreement[1] in last RAN4#108bis meeting, the number of Rx used for 8Rx CA demodulation requirements could support hybrid Rx, such as 2Rx+8Rx, 4Rx+8Rx. 
	Issue 1-1-2: Number of RX antenna ports for CA demodulation requirements
· Agreement
· Consider Hybrid Rx for 8Rx CA perf requirements, such as 2Rx+8Rx, 4Rx+8Rx


Proposal 2: For FR1 8Rx CA applicability rules and antenna connection of demodulation performance requirements, below requirements should be specified.
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.
Meanwhile, in last RAN4#108bis meeting the rank for 8Rx CA requirements are defined as below. For the scenario that UE support 8Rx+8Rx CA but do not support rank 8, test applicability rules should be defined.
	Issue 2-2-4: Rank
· Agreement
· Rank 8 for 8Rx+8Rx, Rank 2 for 2Rx+8Rx and 4Rx+8Rx
· Rank 8 + Rank 8 for 8Rx+8Rx for UE supporting Rank 8 for 8Rx 
· Rank 2 + Rank 2 for 4Rx+8Rx
· Rank 2 + Rank 2 for 2Rx+8Rx


Proposal 3: For FR1 8Rx CA applicability rules requirements should be specified for UE could support 8Rx+8Rx CA but do not support rank 8, rank 2 related test cases should be applied instead of rank 8 test cases.
3. Conclusion
In this contribution, we provide analysis and views on the applicability rules and test scope for FR1 8Rx CA requirements. The proposals could be summarized as:
Proposal 1: For FR1 8Rx CA applicability rules of demodulation performance requirements, extend 38.101-4 Table 5.1.1.7.2-1 to include Tests cases in new Clause 5.2A.4.1 for 8Rx CA.
Proposal 2: For FR1 8Rx CA applicability rules and antenna connection of demodulation performance requirements, below requirements should be specified.
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.
Proposal 3: For FR1 8Rx CA applicability rules requirements should be specified for UE could support 8Rx+8Rx CA but do not support rank 8, rank 2 related test cases should be applied instead of rank 8 test cases.
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