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1 Introduction
RAN#95-e approved Rel-18 RF FR1 enhancements WI [1]. One of the objectives in the WI is introduction of 8Rx requirements. RAN#98 approved a revised WID[2] to include n79 as a target band for 8Rx. The background is that different values of ΔTRxSRS are expected to be specified between bands whose frequency range is below or above n79, and thus it is straightforward to introduce n79. Otherwise, RAN4 cannot finalize the band agnostic requirements for 8Rx. In previous meeting, related WFs were approved in RAN4#104-e[3], RAN4#104-e-bis[4], and RAN4#105[5]. This paper provides our view on the topic.
2 Discussion
2.2 ΔRIB for 8Rx for TDD
 In the last meeting, the following agreements are captured in the approved WF [5]. 
	From WF [5]
Issue 2-2: PDCCH aggregation level

· Proposals

· Option 1: PDCCH aggregation level =8 applies to 8Rx (Qualcomm [9])

· Option 2: Other

· Proposal 1: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8 (Qualcomm [9])

· Proposal 2: RAN4 core specification does not have restriction on PDCCH aggregation level meaning that lower than or equal to PDCCH aggregation level =8 is assumed, and PDCCH aggregation level used as the test condition for ΔRIB for 8Rx should be further discussed in RAN5. (DOCOMO [10])

· Proposal 3: We can consider both PDCCH AL = 4 and AL = 8 with the focus on AL = 4 first. If needed, we can specify two types of requirements, i.e. Type-1 and Type-2 for AL = 4 and AL = 8, respectively, with no new UE capability introduced (only declared for conformance tests). (Ericsson [11])
Issue 2-3: Value of ΔRIB for 8Rx
· Proposals
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In previous meetings, PDCCH aggregation level (AL) is a key discussion point. One party said PDCCH AL could be a bottleneck of REFSENS requirements for 8Rx and thus AL=8 should be assumed if we specify 4.5dB for delta RIB. One party said it is needed to further study whether AL=4 could be a bottleneck or not based on measurement data. But there is also a view that it highly depends on implementation and thus it may be difficult to provide details of such measurement data and to compare those provided from different companies.
To proceed with the discussion, we think one way is to use different ALs depending on CBW and SCS as a middle ground. In ANNEX C.3.1 in TS 36.521, we can see that AL<= 4 is used for smaller CBW and AL=8 is used for larger CBW. In ANNEX C.3.1 in TS 38.521-1, the same principle is used for ACS while there is no clear description on AL for other Rx requirements. If the number of AL is still controversial, we propose to use different ALs depending on CBW and SCS as a new alternative proposal. Another benefit of this proposal is that such AL setting is already used for ACS in NR, therefore it would be feasible from the testability perspective.
Based on the discussion above, we propose to use AL=2/4 for smaller CBW and SCS and AL=8 for larger CBW and SCS as an assumption to derive RIB for 8Rx in RAN4, and specify -4.4dB for n41 and -4.3dB for n77/n78/n79 for RIB for 8Rx in RAN4 spec, and inform the assumption to RAN5. The background and motivation of this proposals is summarized below:
· For the value of PDCCH AL, to take the middle ground between companies. The approach of using AL=2/4 for smaller CBW and SCS and AL=8 for larger CBW and SCS are already used in LTE Rx requirements and NR ACS in RAN5 specification and thus it would be feasible form test perspective as well.
· For how to specify PDCCH AL in specification, to apply the same principle as LTE, that is, not to specify AL assumption in RAN4, and do specify it in RAN5 as test parameters.

· For the value of ΔRIB , to apply an averaged values based on the proposed values in last meeting from different companies.
So, we suggest the following proposal:
Proposal 1: Specify following delta RIB in RAN4 specification and inform the assumption of AL to RAN5.

· -4.4dB for n41 and -4.3dB for n77/n78/n79, and AL is set the following table.
	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


2.3 ΔTRxSRS
2.3.1 ΔTRxSRS for antennas other than main branch
	From WF [5]
Issue 3-1: Value of ΔTRxSRS for antennas other than main branch
<Agreement in Main session>
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Further discussion is needed.
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Figure 2.3.1-1: 2T8R proposed UE architecture from [6](left) and [7](right).

For 2T8R for n41/n77/n78, Figure 2.3.1-1 shows the proposed architectures from different companies. Comparing the architectures, in our understanding, the difference is that [6] covers the fallback to 1T8R, while [7] does not. [7] seems to assume 1T4R+1T4R architecture. [8] and [9] also assume 1T4R+1T4R. If we follow the UE architecture from [7], there is no difference in terms of ΔTRxSRS(, i.e., the additional loss compared to main branch) compared to 1T4R. That’s why the proponent of [7][8] proposed 3dB which is the same value with the existing ΔTRxSRS for 1T4R, in our understanding. And we think the UE architecture from [6] is rather for 1T8R/2T8R. Therefore, our view is 3dB should be applied. Although we proposed the common value of 4dB between 1T8R, 2T8R, and 1T8R/2T8R for simplicity in last meeting, based on the discussion, we feel that it is difficult to reach consensus to have the common value. Then, we propose to apply 3dB for 2T8R.
Observation 1: For 2T8R, the difference of proposed UE architecture between companies is that one party covers the fallback to 1T8R, while another party does not.
Observation 2: For 2T8R, if UE architecture is 1T4R+1T4R as shown in right side in Figure 2.3.1-1, there is no difference in terms of ΔTRxSRS compared to 1T4R.
Proposal 2: Apply 3dB ΔTRxSRS for 2T8R for n41/n77/n78 for PC3.
But if we can agree the common value between 1T8R, 2T8R, and 1T8R/2T8R, 4.0dB is still acceptable to us.

Observation 3: 4.0dB ΔTRxSRS for 2T8R for n41/n77/n78 is acceptable if the common value of 4.0dB ΔTRxSRS for 1T8R, 2T8R, and 1T8R/2T8R is agreed.

For 1T8R+2T8R for n41/n77/n78, the proposed architecture between [6] and [7] seems similar. And both assumes no PA switching capability. The difference come from the parameter of switch IL (the same value is used for Trace IL as 1.8dB). So, we suggest to use averaged values from companies, i.e., 4.1dB. If companies are OK to round the value, our preference is 4.0dB.
Observation 4: For 1T8R+2T8R, the assumption of UE architecture and no PA switching function seems aligned between companies. The difference of proposed value come from the parameter of IL for each component.
Proposal 3: Apply 4dB ΔTRxSRS for 1T8R+2T8R for n41/n77/n78 for PC3.
2.3.2 ΔTRxSRS for main branch
	From WF [5]
Issue 3-2: Value of ΔTRxSRS for the main branch
· Proposals

· Option 1: 1.5dB for PCMAX_L,f,c. (Huawei [7])
· Option 2: Zero (Qualcomm [9], Ericsson [11])
<Recommended WF>

Further discussion is needed.



Regarding ΔTRxSRS for main branch, we see the point that the IL is increased for UE supporting SRS antenna switching compared to UE not supporting the feature due to insertion of additional switch(es). And this effect may become larger when IL of additional switch become larger for 8Rx considering the number of input/output for switch is increased. However, output power from main branch is fundamental requirement, our preference is to keep as it is. In addition, this effect already exists for 2Rx and 4Rx, so even if we apply this, it should be at least the delta from 4Rx (1.5dB is too large). 
Proposal 4: Do not introduce ΔTRxSRS for the main branch (keep zero as it it)
Observation 5: The effect of IL in main branch already exists for 2Rx and 4Rx, so even if we apply non zero ΔTRxSRS for the main branch, it should be at least the delta from 4Rx.
2.4 ΔPPowerClass for SRS antenna switching for PCMAX_H,f,c
	From WF [5]
Issue 4-1: Whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals

· Option 1: Remove (Huawei [5][7])
· Option 2: Not remove (Ericsson [11])

· Option 3: Further study is needed
· Proposal 1: As a starting point for the discussion, a way to prevent UE from using antenna virtualization as well as a way to avoid ambiguity of achievable power per antenna port should be further discussed. (Nokia [2])

· Proposal 2: Proponent to prepare a draft CR of the exact changes to specification and continue the discussion based on that on the removal of applicability of ΔPPowerClass applied for PCMAX_H,f,c  for PC2 capable UE with txDiversity-r16 and xT2R/xT4R/xT8R capabilities (Qualcomm [9])

<Recommended WF>
Further discussion is needed especially for UE antenna virtualization issue.

Issue 4-2: Whether or not to endorse draft CR (Huawei [5])?
· Proposals

· Option 1: Yes (Huawei [5])
· Option 2: No

<Recommended WF>

Depends on discussion for issue 4-1.




In last meeting, draft CR[10] was submitted by the proponent. In the draft CR, it described that this proposal applies to PC2 UE with TxD and PC1.5. But, we wonder if PC1.5 should be included or not.  In our understanding, the intention of this proposal is that if UE support PC2 with 26dBm+23dBm PA configuration, such UE may achieve 26dBm with 26dBm PA, so ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c may be unnecessary. On the other hand, so far, PC1.5 assumes only 26dBm+26dBm PA configuration, and does not assume PA configuration including 29dBm PA. To have better common understanding on this issue, we would like to propose to clarify the targeted PC and scenario. Based on above consideration, current our understanding is that PC1.5 should not be included for this topic. 
Proposal 5: Regarding the issue on whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c,  targeted scenario is PC2 UE with 26dBm+23dBm PA configuration.
3 Conclusion
Here we summarize our proposals: 
Proposal 1: Specify following delta RIB in RAN4 specification and inform the assumption of AL to RAN5.

· -4.4dB for n41 and -4.3dB for n77/n78/n79, and AL is set the following table.
	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


Observation 1: For 2T8R, the difference of proposed UE architecture between companies is that one party covers the fallback to 1T8R, while another party does not.
Observation 2: For 2T8R, if UE architecture is 1T4R+1T4R as shown in right side in Figure 2.3.1-1, there is no difference in terms of ΔTRxSRS compared to 1T4R.
Observation 3: 4.0dB ΔTRxSRS for 2T8R for n41/n77/n78 is acceptable if the common value of 4.0dB ΔTRxSRS for 1T8R, 2T8R, and 1T8R/2T8R is agreed.
Observation 4: For 1T8R+2T8R, the assumption of UE architecture and no PA switching function seems aligned between companies. The difference of proposed value come from the parameter of IL for each component.
Proposal 3: Apply 4dB ΔTRxSRS for 1T8R+2T8R for n41/n77/n78 for PC3.

Proposal 4: Do not introduce ΔTRxSRS for the main branch (keep zero as it it)
Observation 5: The effect of IL in main branch already exists for 2Rx and 4Rx, so even if we apply non zero ΔTRxSRS for the main branch, it should be at least the delta from 4Rx.
Proposal 5: Regarding the issue on whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c, targeted scenario is PC2 UE with 26dBm+23dBm PA configuration.
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