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Introduction
Regarding 8Rx UE RF requirements for CPE/FWA/vehicle/industrial devices, there are open discussions on Delta Rib in RAN4#104-bis-e WF[1]. In the contribution, the evaluation is provided.  
Discussion 
In RAN4#104-bis-e meeting, regarding Rx UE RF requirements for CPE/FWA/vehicle/industrial device, issues and options in WF[1] about how to derive delta Rib for 8Rx are shown below. 
	Issue: How to derive delta Rib for 8Rx
· Proposals
· Option 1: Evaluate absolute gain of 8Rx by using the following equation to derive Δ8Rx for FWA/CPE/vehicle/industrial devices: Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain 
· Option 2: Other
· No, keep consistency with LTE 4Rx and 8Rx discussion
<Recommended WF>
· Define one delta 8Rx RIB for all CBW
· Further discuss how to derive delta Rib for 8Rx in next meeting:
· Option 1: Evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and delta RIB for 8Rx should be performance gain compared to existing 2Rx REFSENS
· Option 2: Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain.
· Option 3: Other



The option 1 uses “Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain” for deriving delta Rib. Option1 is feasible for defining delta Rib and can address more factors rather than only implementation margin and diversity gain. 
On top of that, two sensitivity equations relevant to mobile phone of 2RX and CPE of 8RX are shown below for comparison. 
· Mobile_UE_2RX_Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF_2RX + SNR_2RX +IM_2RX – diversity gain_2RX
· CPE_8RX_Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF_8RX + SNR_8RX +IM_2RX – diversity gain_8RX
The difference between CPE_8RX_Sensitivity and Mobile_UE_2RX_Sensitivity is  
“(SNR_8RX-SNR_2RX) +(IM_8RX-IM_2RX) – (diversity gain_8RX- diversity gain_2RX)”
By checking the difference above, it can be observed that directly defining delta Rib as LTE methodology for different bands while taking into account the implementation challenges and the diversity gain is also feasible and straightforward. 
Observation 1: Both option 1 and option 2 are feasible to derive delta RIB for 8Rx. Option 1 can address more factors. Option 2 leveraged from LTE methodology is straightforward.  
· Option 1: Evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and delta RIB for 8Rx should be performance gain compared to existing 2Rx REFSENS
· Option 2: Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain.
Proposal 1: Option of “Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain” is straightforward and can be used as the baseline for deriving delta RIB for 8Rx.

Regarding Rx UE RF requirements for CPE/FWA/vehicle/industrial device, WF options [1] about how to derive 8Rx delta Rib value are shown below.
	Issue: Value of delta Rib for 8Rx
· Proposals
· Option 1: it is proposed that for n41, n7 and n77/n78, the ΔRIB,8R is -4.5 dB and only targeted for CPE/FWA/vehicle/industrial devices. 
· Option 1A: [-4.5dB] 
· Option 2: Consider improving NR ΔRIB,8R from the respective LTE value if PDCCH Aggregation level=8 is specified to be used in 8RX REFSENS 
· Option 3: Consider delta RIB,8R for NR CPE/FWA as -4.5dB. 
· Option 4: Proposal 1: For NR CPE devices the value of ΔRIB,8R should be even lower than -4dB (higher gain with 8Rx for NR CPE devices compared with LTE). 
· Option 5: -4.0dB
· Option5A: -4.0dB if PDCCH aggregation level is not changed
· Other
· Not option 2. Before we agree with Option 1/3 in the end, we need to agree if we have two sets of requirements or not
<Recommended WF>
FFS delta Rib for 8Rx in next meeting.



Observation 2: In TS 36.101 Table 7.3.1-1aa, delta Rib of -2.2dB and -4dB are for LTE mobile UE 4RX and 8RX separately. During REFSENS test, although delta Rib for LTE CPE could be improved compared to LTE mobile UE, however, NR band combination and FE architecture are quite complex compared to LTE. 
Proposal 2: Based on above consideration and different UE vendors’ implementation capability for 8RX CPE, the delta Rib is within -4dB ~ -4.4dB when PDCCH aggregation level 8 is used. 
Proposal 3: Based on our evaluation on option 5A[1][2] for delta Rib, to use -4.dB if PDCCH aggregation level is not changed.  
Conclusion
In the contribution, the evaluation about delta Rib for 8RX CPE is provided.
Observation 1: Both option 1 and option 2 are feasible to derive delta RIB for 8Rx. Option 1 can address more factors. Option 2 leveraged from LTE methodology is straightforward.  
· Option 1: Evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and delta RIB for 8Rx should be performance gain compared to existing 2Rx REFSENS
· Option 2: Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain.
Proposal 1: Option of “Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain” is straightforward and can be used as the baseline for deriving delta RIB for 8Rx.

Observation 2: In TS 36.101 Table 7.3.1-1aa, delta Rib of -2.2dB and -4dB are for LTE mobile UE 4RX and 8RX separately. During REFSENS test, although delta Rib for LTE CPE could be improved compared to LTE mobile UE, however, NR band combination and FE architecture are quite complex compared to LTE. 
Proposal 2: Based on above consideration and different UE vendors’ implementation capability for 8RX CPE, the delta Rib is within -4dB ~ -4.4dB when PDCCH aggregation level 8 is used. 
Proposal 3: Based on our evaluation on option 5A[1][2] for delta Rib, to use -4.dB if PDCCH aggregation level is not changed.  
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