3GPP TSG-RAN4 Meeting #108bis	R4-2315879
Xiamen, China, October 09 – October 13, 2023
Source:	Samsung
Title:	discussion on 8Rx general aspects requirements
Agenda item:	5.3.3.1.1
Document for:	Discussion
1.  Introduction
In last RAN4 #108 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 1-3: Test applicability rules for CA demodulation requirements
· Option 1: For FR1 8Rx CA applicability rules of demodulation performance requirements, extend Table 5.1.1.7.2-1 to include tests cases in new Clause 5.2A.4.1.
· Other options not precluded

Issue 1-4: Applicability rules for different number of RX antenna ports for CA demodulation requirements 
· 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.
· Other options not precluded

Issue 1-5: Applicability rules for different number of RX antenna ports for CA CSI requirements 
· Option 1: For FR1 8Rx CA applicability rules and antenna connection of CSI reporting requirements, below requirements should be specified.
· All the requirements specified in clause 6.2A for CA with 4 RX are applied for 8 RX capable UEs by connecting all 8 RX with data source from system simulator and reducing the signal power density by 3 dB compared to the signal power density for 4 RX in the test configurations.
· All the requirements specified in clause 6.2A for CA with 2 RX are applied for 8 RX capable UEs by connecting all 8 RX with data source from system simulator and reducing the signal power density by 6 dB compared to the signal power density for 2 RX in the test configurations.
· Other options not precluded
Issue 2-1: CA test for PDSCH and SDR
Define PDSCH and SDR 8Rx CA requirements.

Issue 2-2: CA test with power imbalance
Not consider CA test with power imbalance for 8Rx

Issue 2-3: CA test for CQI reporting
· Option 1: Not consider CQI reporting test for CA
· Option 2: Define CQI test 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. 
RAN4 Main session finally decided not to define example band combos for 8Rx CA/DC as below in last meeting [3]. 
	Issue 2-2-1: Whether example band combinations are needed.
<Agreement in Main session in Tue.>
· Agree on Option 1, meaning that
· RAN4 does not define example band combinations for 8Rx CA/DC
· 8Rx requirements should apply to the band(s) implemented with 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC)


The discussion of CBW for 8Rx CA demodulation requirements is still ongoing, some companies prefer to define 8Rx CA demodulation requirements for many band combinations following existing CA requirements defined for 2Rx and 4Rx, while some companies tend to define demodulation requirements only for single bandwidth for each CC. Therefore, the requirements for test applicability rules should be defined accordingly.
Proposal 1: For FR1 8Rx CA applicability rules of demodulation performance requirements, if defining 8Rx CA demodulation requirements for many band combinations following existing CA requirements defined for 2Rx and 4Rx, we should 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 of demodulation performance requirements, if defining demodulation requirements only for single bandwidth for each CC, no need to extend current CA test applicability rules for 8Rx CA demodulation requirements. 

Applicability rules for different number of RX antenna ports for CA demodulation requirements
Due to the agreement in RAN4 Main session in last meeting [3], the number of Rx used for conformance testing for 8Rx CA requirements is only 8Rx, therefore we think no need to define applicability rules and antenna connection requirements for FR1 CA test with 8Rx. 
	Issue 2-3-1: The number of Rx used for conformance testing for CA Rx requirements
· Proposals
· Proposals from companies’ contributions are summarised in the below table:
Table 2-3-1: The number of Rx used for conformance testing for CA Rx requirements
	
	REFSENS
	Other Rx requirements

	Option 1
	2Rx, 4Rx, 8Rx
	4Rx

	Option 2
(Ericsson)
	2Rx, 4Rx, 8Rx
	8Rx

	Option 3
(vivo)
	2Rx, 8Rx
	8Rx

	Option 4
(Samsung, Qualcomm)
	8Rx
	8Rx



<Agreement in Main session in Tue.>
down-select to Option 2 and Option 4.

<Agreement in Adhoc>
Option 4


Observation 1: The number of Rx used for conformance testing for 8Rx CA requirements is only 8Rx, do not consider 2Rx and 4Rx. 
Proposal 3: No need to define applicability rules and antenna connection requirements for FR1 CA demodulation test with 8Rx.

Applicability rules for different number of RX antenna ports for CA CSI requirements 
Similar cause as above, there is no need to define applicability rules and antenna connection for FR1 CA CSI reporting requirements with 8Rx.
Proposal 4: No need to define applicability rules and antenna connection requirements for FR1 CA CSI reporting requirements with 8Rx.
2.2 Test scope for FR1 8Rx CA requirements
CA test for CQI reporting
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Considering 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”, thus CSI reporting requirements for FR1 8Rx CA should also be considered. 
Proposal 5: Define CQI test for FR1 8Rx CA requirements.
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, if defining 8Rx CA demodulation requirements for many band combinations following existing CA requirements defined for 2Rx and 4Rx, we should 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 of demodulation performance requirements, if defining demodulation requirements only for single bandwidth for each CC, no need to extend current CA test applicability rules for 8Rx CA demodulation requirements. 
Observation 1: The number of Rx used for conformance testing for 8Rx CA requirements is only 8Rx, do not consider 2Rx and 4Rx. 
Proposal 3: No need to define applicability rules and antenna connection requirements for FR1 CA demodulation test with 8Rx.
Proposal 4: No need to define applicability rules and antenna connection requirements for FR1 CA CSI reporting requirements with 8Rx.
Proposal 5: Define CQI test for FR1 8Rx CA requirements.
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