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1.  Introduction
In last RAN4 #108 meeting, general test scope, simulation assumptions for both FR1 8Rx TDD and FDD PDSCH requirements have got agreements in WF [1] as below. And most companies have provided alignment results in [3]. Furthermore, several open issues for FR1 8Rx CA PDSCH requirements still need more discussion. In this contribution, according the objectives in [2], we provide our views on FR1 CA related requirements. 
	TDD requirements
Issue 4-1-1: MCS for Rank 2 test
MCS 19 (Table 1) 

Issue 4-1-2: MCS for Rank 4 test
MCS 17 (Table 1)

Issue 4-1-3: MCS for Rank 8 test
MCS 17 (Table 1)
FDD requirements
RAN4 defines PDSCH FDD requirements with same parameters including MCS values, MIMO layers, antenna configuration, and propagation conditions as TDD requirements. 
Annex A can be referred for the details.

CA requirements
Issue 4-3-1: CBW for PDSCH CA requirements
· Option 1: Follow the existing CA requirements defined for 2Rx and 4Rx, i.e. 
· 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
· Option 2: Single bandwidth for each CC: 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately

Issue 4-3-2: Duplex model 
· Option 1: Consider the following duplex model for 8Rx CA
· FDD 15kHz + TDD 30kHz
· FDD 15kHz + FDD 15kHz
· TDD 30kHz + TDD 30kHz
· Other options not precluded

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
· Option 2: Rank2 case


2.  Discussion
2.1 CA test assumptions
CBW and SCS for 8Rx CA test
Considering current 4Rx requirements for CA in 38.101-4 5.2A.3.1, the SNR difference at 70% maximum throughput between FDD 15kHz CBW 5MHz and 50MHz is only 0.4dB (SNR is 8.5dB for 5MHz, 8.9dB for 50MHz),  and the SNR difference at 70% maximum throughput between TDD 30kHz CBW 5MHz and 100MHz is only 0.8dB (SNR is 8.5dB for 5MHz, 9.3dB for 100MHz). It seems there is no need to define CA requirements for all the CBWs. In order to balance the conformance test work load and ensure the test coverage, we propose to select single bandwidth for each CC, such as 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately.
Observation 1: In current 4Rx requirements for CA in 38.101-4 5.2A.3.1, the SNR difference at 70% maximum throughput between FDD 15kHz CBW 5MHz and 50MHz is only 0.4dB (SNR is 8.5dB for 5MHz, 8.9dB for 50MHz),  and the SNR difference at 70% maximum throughput between TDD 30kHz CBW 5MHz and 100MHz is only 0.8dB (SNR is 8.5dB for 5MHz, 9.3dB for 100MHz). It seems there is no need to define CA requirements for all the CBWs.
Proposal 1: For CBW and SCS for 8Rx CA test, prefer selecting single bandwidth for each CC, such as 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately.
Duplex mode for 8Rx CA test
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]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.”, and current discussion in main session [4] shows that no specific restrictions for 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC). Thus band combinations with FDD+FDD, TDD+TDD, FDD+TDD should be considered.
Proposal 2: For duplex mode of 8Rx CA test, below combinations should be considered
· FDD 15kHz + TDD 30kHz
· FDD 15kHz + FDD 15kHz
· TDD 30kHz + TDD 30kHz
Antenna configuration and rank for 8Rx CA test
On the one hand, rank 8 is introduced to NR RAN4 specification by 8 Rx feature and 8 layer is used for LTE 8Rx CA specification in 36.101, so it seems reasonable to define rank 8 requirement for NR FR1 CA test; On the other hand, considering current PDSCH requirements specification for both 2Rx and 4Rx CA focus on rank 2 for each CC, and rank 2/4 is more typical than rank 8, we think it is more reasonable to consider antenna configuration for 8Rx as 2x8 with rank 2. Thus we think define 8Rx CA requirement for rank 2 is more suitable.   
Proposal 3: For antenna configuration and rank of 8Rx CA test, slightly prefer to use 2x8 with rank 2 for each CC.
Propagation condition for 8Rx CA test
Inheriting the same configuration of single carrier requirements for 8Rx with rank 2 is a convincing choice, therefore we propose to use TDLC300-100 Medium B correlation as propagation condition for 8Rx CA test.
Proposal 4: Use TDLC300-100 Medium B correlation as propagation condition if rank 2 requirement is defined for 8Rx CA test.
MCS level for 8Rx CA test
From single carrier simulation results, MCS19 (table 1) is suitable.
Proposal 5: For MCS level of 8Rx CA test, prefer to use MCS19 (Table 1) if rank 2 requirement is defined.
3. Conclusion
In this contribution, we provide analysis and views on 8Rx CA UE demodulation requirements for remaining open issues. 
The observation could be summarized as:
Observation 1: In current 4Rx requirements for CA in 38.101-4 5.2A.3.1, the SNR difference at 70% maximum throughput between FDD 15kHz CBW 5MHz and 50MHz is only 0.4dB (SNR is 8.5dB for 5MHz, 8.9dB for 50MHz),  and the SNR difference at 70% maximum throughput between TDD 30kHz CBW 5MHz and 100MHz is only 0.8dB (SNR is 8.5dB for 5MHz, 9.3dB for 100MHz). It seems there is no need to define CA requirements for all the CBWs.
The proposals could be summarized as:
Proposal 1: For CBW and SCS for 8Rx CA test, prefer selecting single bandwidth for each CC, such as 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately.
Proposal 2: For duplex mode of 8Rx CA test, below combinations should be considered
· FDD 15kHz + TDD 30kHz
· FDD 15kHz + FDD 15kHz
· TDD 30kHz + TDD 30kHz
Proposal 3: For antenna configuration and rank of 8Rx CA test, slightly prefer to use 2x8 with rank 2 for each CC.
Proposal 4: Use TDLC300-100 Medium B correlation as propagation condition if rank 2 requirement is defined for 8Rx CA test.
Proposal 5: For MCS level of 8Rx CA test, prefer to use MCS19 (Table 1) if rank 2 requirement is defined.
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