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Introduction
In the RAN4#106, good progress has been achieved on NR 8Rx RF requirements. The WF [1] captures all agreements and especially controversial issues that require further discussion: 
	Issue 1-1-1: Value of PDCCH aggregation level
· Recommended WF
· Option 1: AL=8 
· Option 2: different AL depending on SCS/CBW as specified in the following tables:
· 2-a)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


· 2-b)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz

	
	16
	CBW>15 MHz when SCS=15kHz
CBW>30 MHz when SCS=30kHz 
CBW>70 MHz when SCS=60kHz


· Option 3: No assumption
· Option 4: Further evaluate the difference between AL=4 and AL=8. There is no significant difference is identified, AL=4 will apply.
Issue 1-2: Value of ΔRIB for 8Rx for n41/n77/n78/n79
· Proposals
	Company
	AL assumption
	n41
	n77/n78
	n79

	Qualcomm [2]
	8
	-4.5
	-

	Xiaomi [3]
	8
	-4.3

	Samsung [4]
	8
	-4.2 ~ -4.5

	OPPO [5]
	-
	-4.0 ~ -4.5

	vivo [6]
	4
	-4.0

	
	8
	-4.0 ~ -4.5

	DOCOMO [7]
	Depends on SCS/CBW
(Option 2 in issue 2-1-1)
	-4.4
	-4.3
	-4.3

	Huawei [8]
	-
	-4.0

	MediaTek [11]
	If AL is not changed
	-4.0

	Ericsson [12]
	No assumption
	-4.7
	-4.2

	
	
	-4.5


· Recommended WF
Need to fix the discussion on AL assumption first.
Issue 2-1-2: Value of ΔTRxSRS for antennas other than main branch for n79 for PC3
· Proposals

	Company
	1T8R
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	6.0

	OPPO [5]
	5.5
	4.0
	6.0

	Huawei [7]
	7.0

	Ericsson [12]
	-
	4.5
	5.5

	
	-
	5.5



· Recommended WF
· FFS in next meeting
Issue 3-1-1: Discussion on whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals
· Proposal 1:The applicability of ΔPPowerclass from PCMAX_H,f,c.can be removed as long as removal of it does not create ambiguity with respect to Powerclass uses in each SRS transmission and does not enable antenna virtualization (Qualcomm [2])
· Proposal 2: Targeted scenario is PC2 UE with 26dBm+23dBm PA configuration (DOCOMO [7]).
<AH Agreement>
· Further discuss how to address antenna virtualization issue.
· Targeted scenario is PC2 UE with 26dBm+23dBm, and 26dBm+26dBm PA configuration. PC 1.5 is precluded in this WI.


In this contribution, we would like to share our views regarding some leftover issues for 8Rx.
Discussion
On the delta Rib for 8Rx  
According to the discussion, one controversial issue is that whether to introduce high aggregation level for the 8Rx REFSENS verification (currently NR does not have clear definition comparing to LTE). In principle, we appreciate the intention of those proposals due to the reason that PDCCH demodulation could become the bottleneck for such verification. While the Option 2-a) can keep the completeness of the specification since all combinations of SCS and CBW can be covered, we would like to point out that the introduction of aggregation level 1 and 2 seems to against the intention. In our thinking, one way to ease the concern could be adding a note to drop the test for any problematic cases on top of the PDCCH configuration table. So we have the following proposal.     
Proposal 1: Adopt the following table towards PDCCH aggregation level configuration for 8Rx REFSENS test and inform RAN5.
· For a specific combination of CBW and SCS, e.g., CBW=10MHz when SCS=60kHz with AL=1, if the PDCCH demodulation would become the bottleneck, then the corresponding PDSCH REFSENS test shall be dropped.  
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


Regarding the delta Rib for 8Rx, we think it is debatable while proponents would prefer a more aggressive value for NR than what has been specified for LTE. In general, the factors that could impact REFSENS performance are comprised of baseband capability and RF capability, which could be reflected in the following definition adopted by 3GPP:
Sensitivity = -174dBm + 10*log(Rx_BW) + NF + SNR + Implementation_Margin – diversity_gain
Firstly, from our understanding, the possibility of baseband capability improvement comparing to 4Rx is very small. Secondly, as for RF part, one challenge for the RF design of a NR UE is more features, e.g., wide CBW and CA, shall be jointly considered. Consequently more complex layouts to bear more RF components would be a reasonable choice, which may lead to even worse performance than LTE.
Considering that NR has applied the same delta Rib for 4Rx as for LTE, we fail to find the reason for adopting a more aggressive 8Rx delta Rib here, so we have the following proposal. Last but not the least, we prefer to adopt single value for both TDD and FDD bands for simplicity.
Proposal 2: Reuse -4dB as the NR 8Rx delta Rib for both TDD and FDD bands.
On the ΔTRxSRS for 8Rx
Since now RAN4 has the conclusion on the ΔTRxSRS for band n41/n77/n78 as captured in the WF [1], we think it is reasonable to consider more relaxed value based on the agreed ones. Then we have the following proposal. 
Proposal 3: Adopt 7dB for 8Rx ΔTRxSRS for band n79.
	
	1T8R
	2T8R
	1T8R/2T8R

	ΔTRxSRS (dB)
	7


On the ΔPPowerClass for PCMAX_H, f, c
As captured in the WF [1], it was agreed to further discuss whether to remove the non-zero ΔPPowerClass for PCMAX_H, f, c concentrating on the PC2 capable UE with TxD capability. We understand most of the concerns so far may come from the potential ambiguity from the removal, e.g., whether it would force UE to enable TxD for antenna switching SRS transmission. We think a case by case exercise can help for the situation.
So basically there are three types of PA configurations to realize PC2 with TxD operation:
1. 26 dBm + 26 dBm
2. 26 dBm + 23 dBm
3. 23 dBm + 23 dBm      
For the first two types, when TxD is not allowed, at least one PC2 PA is still available so it is unnecessary to artificially set upper limit on the transmission power as we have explained in our previous contributions [2, 3]. For the third type, we think such removal is not to force the UE for achieving SRS transmission power higher than 23 dBm by TxD from specification perspective, but introduce some benefits to both UE and network in case of such UE can obtain higher transmission power by single Tx chain from implementation perspective. Furthermore, we share the same understanding that this enhancement can be considered regardless the Rx number of UE. 
Thus we update our draft CR in R4-2305604.
Proposal 4: Draft CR in R4-2305604 for capturing the following enhancement:
· For a PC2 capable UE with the support of TxD, if it further indicates the support of 1TxR AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 

Conclusion
In this contribution we discussed on the 8Rx RF requirements for FR1 UE, we have the following observations and proposals: 
Proposal 1: Adopt the following table for PDCCH aggregation level configuration.
· For a specific combination of CBW and SCS, e.g., CBW=10MHz when SCS=60kHz with AL=1, if the PDCCH demodulation would become the bottleneck, then the corresponding PDSCH REFSENS test shall be dropped.  
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


Proposal 2: Reuse -4dB as the NR 8Rx delta Rib for both TDD and FDD bands.
Proposal 3: Adopt 7dB for 8Rx ΔTRxSRS for band n79.
	
	1T8R
	2T8R
	1T8R/2T8R

	ΔTRxSRS (dB)
	7
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· For a PC2 capable UE with the support of TxD, if it further indicates the support of 1TxR AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 
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