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1 Introduction

In this paper, we discuss our views on carrier aggregation (CA) requirements with 8Rx. Specifically, proposals cover topics such as PDSCH demodulation, applicability rules, and CSF. Single carrier performance requirements were agreed in [1]. 
2 PDSCH CA Demodulation Requirements 

Issue 4-3-1: CBW for PDSCH CA requirements
·       Option 1: Follow the existing CA requirements defined for 2Rx and 4Rx, i.e. (CTC, Nokia, ZTE, Huawei)
o   FDD: 15kHz SCS: 5/10/15/20/25/30/35/40/45/50 MHz
o   TDD: 30kHz SCS: 5/10/15/20/25/30/40/50/60/80/90/100 MHz
·       Option 2: Single bandwidth for each CC: 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately (Samsung, QC) 







Observation1: SNR delta is around 0.5 dB for minimum and maximum BW for both TDD and FDD 4Rx cases. 
Therefore, a single BW option is sufficient to specify CA requirements. We are open to discuss whether the BW choice be the maximum one (e.g., 100MHz for TDD) or the current one (e.g., 40MHz) chosen for single carrier cases. 
Proposal 1: RAN4 to use a single BW for each CC: 15KHz/10MHz for FDD, and 30KHz/40MHz for TDD. 

Issue 4-3-2: Duplex model 
1. Option 1: Consider the following duplex model for 8Rx CA, i.e. not consider TDD 15kHz SCS (Nokia, ZTE, Huawei, MTK, QC)
· FDD 15kHz + TDD 30kHz
· FDD 15kHz + FDD 15kHz
· TDD 30kHz + TDD 30kHz
1. Other options not precluded (CTC)


Proposal 2: RAN4 to not consider TDD 15KHz option. Issue 4-3-3: Test scenario
One single test scenario to be defined, with same test configurations as single carrier case except the bandwidth:
·       Option 1: Rank8 case (Nokia, ZTE, Huawei, MTK)
·       Option 2: Rank2 case (CTC, Samsung, QC)


 
We support to have a single test scenario with Rank2. Please note that the Rank8 (TDD 30KHz/40MHz) scenario average SNR requirement is greater than 20dB. With further increase in SNR of 0.5dB for 100MHz, and including impairment margin of 2.5dB, the SNR requirement shall be close to 23 dB which exceeds the SNR threshold of 22.4dB due to 6% Tx EVM margin. Therefore, we propose to consider option 2, i.e., Rank2. 
Proposal3: RAN4 to consider Rank2 case for CA demod requirements. 
3 Test Scope for CA Requirements 
New Issue: RX antenna ports for CA demodulation requirements (related to Issue 1-4 in WF R4-2313877)
· Option 1: Consider Hybrid Rx for 8Rx CA perf requirements, such as 2Rx+8Rx, 4Rx+8Rx
· Option 2: Only consider band combinations with 8Rx supported in all  bands in the band combinations, such as 8Rx+8Rx (Nokia, Huawei)

We would like to continue the single carrier approach, i.e., focus on 8Rx case, and support Option2. 
Proposal4: RAN4 to consider only 8Rx supported bands in band combinations for CA requirements.  


4. CA CQI Requirements 

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.



Approach for CA CQI requirements was to have different SNRs per each cc and ensure the relative CQI > 2. Since the basic CQI requirement for 8Rx single carrier case is already present, and to simplify requirements, we don’t think CA CQI requirement is essential.
Proposal5: RAN4 to not consider CA CQI requirements. 
5. Conclusions

Following is the summary of the proposals.
Proposal 1: RAN4 to use a single BW for each CC: 15KHz/10MHz for FDD, and 30KHz/40MHz for TDD. 
Proposal 2: RAN4 to not consider TDD 15KHz option.
Proposal3: RAN4 to consider Rank2 case for CA demod requirements.  
Proposal4: RAN4 to consider only 8Rx supported bands in band combinations for CA requirements.  
Proposal5: RAN4 to not consider CA CQI requirements. 
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