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Introduction
This email thread discusses requirements for 8Rx for CPE/FWA/vehicle/industrial devices in WI of Further RF requirements enhancement for NR frequency range 1 (FR1).
· ΔRIB for 8Rx for TDD
· ΔTRxSRS
· ΔPPowerClass for SRS antenna switching for PCMAX_H,f,c
· Others (guard period, release independence, FDD band, etc.)

List of candidate target of discussions for this topic. 
· 1st round: Try to have common understanding on PDCCH aggregation level. Collect views on the values of ΔRIB and ΔTRxSRS, the indication of ΔTRxSRS and ΔPPowerClass for SRS antenna switching for PCMAX_H,f,c., etc.
· 2nd round: Try to agree the values of ΔRIB and ΔTRxSRS for TDD. Try to agree the way forward and discussion points toward next meeting.

	Reference
	T-doc number
	Title
	Company

	[1]
	R4-2300215
	Delta TRxSRS handling
	Nokia, Nokia Shanghai Bell

	[2]
	R4-2300696
	8RX UE RF requirements
	Qualcomm Finland RFFE Oy

	[3]
	R4-2301096
	Discussion on 8Rx on for CPE FWA vehicle industrial devices
	Xiaomi

	[4]
	R4-2301106
	Views on 8Rx for CPE FWA vehicle industrail devices
	Samsung

	[5]
	R4-2301174
	R18 Discussion on 8Rx FWA
	OPPO

	[6]
	R4-2301538
	Discussion on 8Rx UE RF requirements
	vivo

	[7]
	R4-2301588
	Further view on 8Rx for Rel-18 RF FR1 enhancements
	NTT DOCOMO INC.

	[8]
	R4-2301763
	On FR1 8Rx UE RF requirements
	Huawei, HiSilicon

	[9]
	R4-2301764
	draft CR for 38.101-1 removal of 3dB relaxation to PCMAX_H,f,c for 8Rx capable UE
	Huawei, HiSilicon

	[10]
	R4-2301765
	draft LS on the UE SRS IL imbalance issue
	Huawei, HiSilicon

	[11]
	R4-2302347
	Discussion on FR1 8RX UE RF requirements
	Mediatek India Technology Pvt.

	[12]
	R4-2302732
	Further discussion on UE RF requirements for 8Rx in FR1
	Ericsson Limited

	[13]
	R4-2302746
	On ?TRxSRS Measurement
	Lenovo




Topic #1: ΔRIB for 8Rx for TDD
Discuss how to handle PDCCH aggregation level.
Discuss the value of ΔRIB for 8Rx for TDD
Companies’ contributions summary
	Ref.
	T-doc number
	Company
	Proposals / Observations

	[2]
	R4-2300696
	Qualcomm Finland RFFE Oy
	Proposal 1: Option 1/PDCCH aggregation level =8 applies to 8Rx
Proposal 2: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8
Proposal 3: Specify ΔRIB,8R=4.5dB together with assumption of PDCCH AL=8 for 8RX REFSENS

	[3]
	R4-2301096
	Xiaomi
	Proposal 1: Apply -4.3 dB for n41/n77/n78/n79 with an assumption of AL=8

	[4]
	R4-2301106
	Samsung
	Observation 1: PDCCH AL is regardless of what kind of UE and how many Rx Chain the UE equipped.
Observation 2: PDCCH AL has no significant effect on PDSCH REFSENS.
Observation 3: For 8Rx, PDCCH AL=4 may lead to demodulation threshold for PDCCH higher than PDSCH which should be avoided.
Observation 4: In LTE RAN5 spec, PDCCH AL=8 is assumed for both 2Rx and 4Rx for 10/15/20MHz, in terms of both connection set up and receiver characteristics test.
Proposal 1: For 8Rx, it is suggested to adopt PDCCH AL=8 as the configuration parameters for both connection set up and receiver characteristics test, which is supposed to be informed to RAN5.
Proposal 2: -4.2 ~ -4.5dB is acceptable for ΔRIB,8R for TDD bands.

	[5]
	R4-2301174
	OPPO
	Observation 1:   -4dB for delta RIB,8R was defined for LTE considering the IL differences among different Rx paths and coupling among Rx paths, these issues also exist in NR CPE/FWA and no difference from LTE handheld UE.
[bookmark: _Hlk110946527]Proposal 1:         Delta RIB,8R for NR CPE/FWA can be defined as -4dB, but as a compromise, values between -4 and -4.5dB can be further considered.

	[6]
	R4-2301538
	vivo
	Proposal 1: Setting the delta_Rib according to the PDCCH aggregation level.
· If PDCCH aggregation kept then the same -4.0dB with LTE is expected. 
· If PDCCH aggregation level = 8, the requirement could be further improved by 0~0.5dB.

	[7]
	R4-2301588
	NTT DOCOMO, INC.
	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




	[8]
	R4-2301763
	Huawei, HiSilicon
	Proposal 1: Reuse -4dB as the NR 8Rx delta Rib.


	[11]
	R4-2302347
	Mediatek India Technology Pvt. 
	Observation 1: An aggregation level 4 could not guarantee the matched performance between PDCCH and PDSCH in all cases for 8Rx.  Observation 1: An aggregation level 4 could not guarantee the matched performance between PDCCH and PDSCH in all cases for 8Rx.  
Observation 2: A selection of two ALs (4 and 8) for 8Rx introduces unnecessary standardization efforts.  
Observation 3: In TS 38.211 Table 7.3.2.1-1 for NR UE, PDCCH aggregation level can be from 1 to 16. 
Proposal 1: RAN4 to specify 8Rx requirements under a single aggregation level.
Proposal 2: With Proposal 1, option 1 and/or option 2 below are preferred. 
· Option 1: PDCCH aggregation level =8 applies to 8RX
· Option 2: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8
Observation 4: RX REFSENS was defined as minimum requirement and should not preclude REFSENS performance higher than minimum requirement.  
Proposal 3: To use -4.0dB for 8RX ΔRIB when PDCCH aggregation level is not changed.  

	[12]
	R4-2302732
	Ericsson Limited
	Proposal 1: There is no need to assume a specific value for AL for 8Rx REFSENS specification since PDCCH decoding is not a bottleneck during REFSENS conformance tests.
Proposal 2: Adopt ΔRIB,8R = -4.7dB for bands n7 and n41, and ΔRIB,8R = -4.2dB for bands n77, n78 and n79. If one value is preferred, adopt ΔRIB,8R = -4.5dB for all bands.



Open issues summary
Sub-topic 1-1
Sub-topic description: PDCCH aggregation level
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Value of PDCCH aggregation level
· Proposals
· Option 1: AL=8 (Qualcomm [2], Xiaomi [3], Samsung [4])
· Option 2: AL as specified in the following table (DOCOMO [7])
	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


· Option 3: No assumption (Ericsson [12])
· Recommended WF
· As companies’ views are still different, to understand how the difference come from, collect companies’ comments on numerical analysis provided by [12]. 
· Collect companies’ view on new proposal (option 2) provided by [7].

Issue 1-1-2: The number of PDCCH AL values 
· Proposals
· Option 1: RAN4 to specify 8Rx requirements under a single aggregation level. (MediaTek [11])
· Recommended WF
· Check companies’ view.
· Considering issue 1-1-1, a possible WF is
· RAN4 to specify 8Rx requirements under a single aggregation level for the same set of SCS/CBW if RAN4 agrees to have AL assumption.


Issue 1-1-3: Whether or not to specify PDCCH AL in RAN4 specification
· Proposals
· Option 1: Not specify (Qualcomm [2], DOCOMO [7])
· Recommended WF
· Check if option 1 is agreeable since it seems common understanding regardless of the conclusion of issue 1-1-1.

Issue 1-1-4: Whether or not to inform PDCCH AL to RAN5
· Proposals
· Option 1: Yes (Qualcomm [2], Samsung [4], DOCOMO [7], MediaTek [11])
· Option 2: No (Ericsson [12])
· Recommended WF
· Depending on issue 1-1-1.


Sub-topic 1-2
Sub-topic description Value of ΔRIB for 8Rx for n41/n77/n78/n79
Open issues and candidate options before f2f meeting:
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.
Topic #2: ΔTRxSRS
To discuss the values ofΔTRxSRS for main branch and other antennas.
To discuss the indication of ΔTRxSRS to NW.
Companies’ contributions summary
	Ref.
	T-doc number
	Company
	Proposals / Observations

	[1]
	R4-2300215
	Nokia, Nokia Shanghai Bell
	Proposal 1: Maximum output power for the main Tx chain shall not be relaxed.
Observation 1: Type 3 PHR allows UE to report PCMAX,f,c.
Proposal 2: If SRS antenna switching enhancement is considered in terms of ΔTRxSRS, utilization of type 3 PHR should be considered as one of the options, while it still requires further study on if the current specifications can work as a better alternative. 
Observation 2: It would be likely that SRS antenna switch feature would be used when a UE relatively close to a gNB, where required uplink power is not necessarily at maximum (though more reflection may bring higher power to some extent).
Observation 3: With respect to a simulation result of [2], it is helpful to clarify if the same UE’s power imbalance across ports at cell edge is assumed even if the UE is close to gNB.
Observation 4: In case assumption 2 (i.e., no power differences across ports when UE is close to a gNB) is the answer for a question in observation 3, it is also helpful if the assumption comes from a UE’s autonomous behaviour to transmit the same output power or network control.
Proposal 3: In case actual ΔTRxSRS values are reported, the reported values shall be applied to configured transmitted power formula and the accuracy of the values shall be verified.
Proposal 4: If an LS is sent to RAN1, the content should make clear that the options being discussed in RAN4 are open and there is no agreement on resolution or priority in RAN4 at least at this stage.

	[2]
	R4-2300696
	Qualcomm Finland RFFE Oy
	Proposal 4: Specify ∆TRxSRS =4dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
Proposal 5: Specify ∆TRxSRS =6dB for 1T8R, 2T8R, and 1T8R+2T8R bands whose FUL_high is higher than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16.  
Proposal 6: Specify ∆TRxSRS =7dB for 1T8R, 2T8R, and 1T8R+2T8R for for whose FUL_high is lower than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
Proposal 7: Specify ∆TRxSRS =9dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is higher than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
[bookmark: _Hlk127457283]Proposal 8: Introduce signaling to indicate the ∆TRxSRS values per each branch for 8RX
Proposal 9: Study the benefit of indication of ∆TRxSRS values per each branch for also 2RX and 4RX, and agree indication to be used for any number of RX for which benefits can be shown
Proposal 10: Send an LS to RAN1 so that they can start the necessary work
Proposal 11: Do not relax Main branch transmission power (0dB ΔTRxSRS for main branch)

	[3]
	R4-2301096
	Xiaomi
	Observation 1: the actual IL for the main branch depends on the UE implementation and SRS-TxSwitch capability

	[4]
	R4-2301106
	Samsung
	Observation 5: Whether there is significant benefit in exchange for potentially considerable implementation complexity as well as significant signalling overhead should be justified. 

	[5]
	R4-2301174
	OPPO
	Observation 2:   For 1T8R/2T8R @n77/n78, the calculation values are similar, one is 4.1 and the other is 4.5. The difference of proposed value comes from the rounding effect, i.e. one rounded to 4 the other rounded to 5.
Proposal 2:         The additional IL for 1T8R/2T8R@n77/n78 is proposed as 5dB, but if compromise has to be made then value should not below 4.5dB since this is the bottom line without any margin.
Observation 3:   For 2T8R @n77/n78, 1dB improvement of IL can be achieve by using dedicated architecture compared with reuse architecture of 1T8R/2T8R.

Proposal 3:         The additional IL for 2T8R @n77/n78 is 3.5dB as middle ground.
Observation 4:   Similar as n77/n78, one reuses the architecture of 1T8R/2T8R to derive proposed values while the other contribution uses dedicated architectures, this leads to different proposals of SRS IL.
Proposal 4:         The additional IL for 1T8R/2T8R@4.9GHz is 6dB.
Proposal 5:         The additional IL for 1T8R@4.9GHz is 5.5dB as middle ground compromise.
Observation 5:   Dedicated architecture for 2T8R can get 2.5dB SRS IL improvement than reusing architecture of 1T8R/2T8R.
Proposal 6:         Use 4dB @4.9GHz as starting point for 2T8R SRS IL for further check.
Observation 6:   The intention of reporting the SRS ILs is to inform NW the real SRS IL of each antenna and help NW compensate channel estimation results.
Observation 7:  The mapping between antenna port and physical antennas might change due to e.g. human body impacts which makes static SRS IL reporting is not correct.
Proposal 7:         If there is interest on SRS IL reporting, then some kind of dynamic SRS IL reporting is necessary.

	[6]
	R4-2301538
	vivo
	Proposal 2: It is prefer not to introduce the indication of ΔTRxSRS Reporting to the network, unless more clear benefit can be seen.
Proposal 3: 0dB is preferred for ΔTRxSRS in main branch.

	[7]
	R4-2301588
	NTT DOCOMO, INC.
	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.

	[8]
	R4-2301763
	Huawei, HiSilicon
	Observation 1: The ΔTRxSRS=8dB for band n79 is the result of more severe trace loss due to different antenna location on top of the worst ΔTRxSRS that has been proposed so far. 
Proposal 2: Adopt the following set of ΔTRxSRS for 8Rx.
Observation 2: For the SRS antenna switch capable 8Rx UE, more IL could be expected on the main branch. 
Proposal 3: Non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch.
1.5dB can be considered only for PCMAX_L,f,c.
Observation 6: The ΔTRxSRS is defined as a single value shared for all diversity branches for a bunch of frequency bands, while the actual implementation could lead to IL imbalance be different for each diversity branch of each band.
Observation 7: Promising gain can be achieved if receiver enables compensation based on the UE report on the exact IL balance.
Observation 8: Comparing to no compensation, very limited or even negative gain could be achieved if receiver performs compensation based on wrong IL balance values.
Proposal 5: To cope with different variations between the IL’s for each SRS path, the report could carry the exact IL for each SRS path rather than single value for all SRS paths.
Observation 9: SRS IL imbalance comes from the UE hardware design, which is independent from free space path loss variation. The gain from compensation can be achieved regardless how path loss will be varied.  
Observation 10: The UE report on SRS IL imbalance mainly aims for DL MIMO scenario, while those scenarios where channel conditions are suffering rapid variation from e.g., human body impacts may not be suitable for DL MIMO scheduling. 
Observation 11: PHR type 3 is not suitable for SRS IL imbalance report because:
· PHR type 3 is for carrier switching SRS but not for AS-SRS.
· PHR type 3 is for reporting the gap between Pcmax and actual transmission power for a single transmission occasion, a new one-shot report carrying IL imbalance for each SRS path could save signalling overheads comparing to reusing PHR type 3.  
Proposal 6: Send LS to RAN1 and RAN2 for the identified UE SRS IL imbalance issue for triggering discussion on the introduction of UE report on SRS IL imbalance values both 4Rx and 8Rx. The details on how to inform the network of such UE SRS IL imbalance could be further studied.
· Our draft LS in R4-2301765 can be discussed as a start.


	[10]
	R4-2301765
	Huawei, HiSilicon
	draft LS on the UE SRS IL imbalance issue

	[12]
	R4-2302732
	Ericsson Limited
	Proposal 3: For 2T8R case adopt ΔTRxSRS = 3dB for bands n77/n78/n41 and ΔTRxSRS = 4.5dB for band n79. For 1T8R+2T8R case adopt ΔTRxSRS = 4dB for bands n77/n78/n41 and ΔTRxSRS = 5.5dB for band n79. If it is preferred to adopt a single value for 1T8R, 2T8R and 1T8R+2T8R cases we are fine to adopt ΔTRxSRS=4dB for n77/n78/n41 and ΔTRxSRS=5.5dB for n79 as a compromise.
Proposal 4: Do not adopt ΔTRxSRS=1.5dB for PCMAX_L,f,c for the main branch. 
Proposal 5: It is beneficial to report some kind of information related to different insertion losses between receiving branches in order to improve the accuracy of DL CSI estimation. 


	[13]
	R4-2302746
	Lenovo
	Observations 1:  Unknown SRS relaxations can result in a significant loss of downlink throughput.
Observation 2:   If the SRS relaxations  are known to the gNB, the downlink channel estimate

		   can be corrected as  

Proposal 1:  	If the UE has accurate knowledge of its relaxation values ΔTRxSRS, then these values should be signaled to the network.
Proposal 2:  	If the UE does not have accurate knowledge of its relaxation values, then the UE should assist the gNB in determining these values with measurements




Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1
Sub-topic description: Value of ΔTRxSRS for antennas other than main branch
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Value of ΔTRxSRS for antennas other than main branch for n41/n77/n78 for PC3
· Proposals

	Company
	1T8R
(Agreed)
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	4.0
	4.0

	OPPO [5]
	
	3.5
	4.5 ~ 5.0

	DOCOMO [7]
	
	3.0
	4.0

	Huawei [8]
	
	4.5

	Ericsson [12]
	
	3.0
	4.0



· Recommended WF
· Option 1: Apply a single value of 4.0dB for 1T8R, 2T8R, and 1T8R/2T8R
· Option 2: Apply different values with averaging values, i.e., 3.6dB for 2T8R and 4.2 dB for 1T8R/2T8R.

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 as the value is still diverse.

Issue 2-1-3: Value of ΔTRxSRS for antennas other than main branch for other PC than PC3
· Proposals (Qualcomm [2])
· Proposal 1: Specify ∆TRxSRS =4dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
· Proposal 2: Specify ∆TRxSRS =6dB for 1T8R, 2T8R, and 1T8R+2T8R bands whose FUL_high is higher than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16.  
· Proposal 3: Specify ∆TRxSRS =7dB for 1T8R, 2T8R, and 1T8R+2T8R for for whose FUL_high is lower than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
· Proposal 4: Specify ∆TRxSRS =9dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is higher than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
· Recommended WF
· Check if the following more general principle is agrreable:
· The same value with PC3 ∆TRxSRS applies
· when the device is capable of power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
· The value 3dB larger than PC3 ∆TRxSRS applies
· during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.


Sub-topic 2-2
Sub-topic description:ΔTRxSRS for the main branch 
Open issues and candidate options before f2f meeting:
Issue 2-2: Value of ΔTRxSRS for the main branch
· Proposals
· Option 1: 1.5dB for PCMAX_L,f,c. (Huawei [8])
· Option 2: Zero (Nokia [1], Qualcomm [2], vivo [6], DOCOMO [7], Ericsson [12])
· Recommended WF
· Check if option 2 is agreeable.

Sub-topic 2-3
Sub-topic description: Indication of ΔTRxSRS to NW

Issue 2-3-1: Discussion on indication of ΔTRxSRS to NW
· Proposals
· Proposal 1: If SRS antenna switching enhancement is considered in terms of ΔTRxSRS, utilization of type 3 PHR should be considered as one of the options, while it still requires further study on if the current specifications can work as a better alternative. (Nokia [1])
· Proposal 2: In case actual ΔTRxSRS values are reported, the reported values shall be applied to configured transmitted power formula and the accuracy of the values shall be verified. (Nokia [1])
· Proposal 3: If there is interest on SRS IL reporting, then some kind of dynamic SRS IL reporting is necessary. (OPPO [5])
· Proposal 4: If the UE has accurate knowledge of its relaxation values ΔTRxSRS, then these values should be signaled to the network. (Lenovo [13])
· Proposal 5: If the UE does not have accurate knowledge of its relaxation values, then the UE should assist the gNB in determining these values with measurements (Lenovo [13])
· Recommended WF
· TBA  



Issue 2-3-2: Whether or not to introduce Indication of ΔTRxSRS to NW
· Proposals
· Option 1: Introduce (Qualcomm [2], Huawei [8], [Ericsson, Lenovo])
· It is beneficial to report some kind of information related to different insertion losses between receiving branches in order to improve the accuracy of DL CSI estimation. (Ericsson [12])
· Option 2: Not introduce ([vivo])
· It is prefer not to introduce the indication of ΔTRxSRS Reporting to the network, unless more clear benefit can be seen. (vivo [6])
· Recommended WF
· TBA  


Issue 2-3-3: A draft LS for indication of ΔTRxSRS 
· Proposals
· Proposal 1:  If an LS is sent to RAN1, the content should make clear that the options being discussed in RAN4 are open and there is no agreement on resolution or priority in RAN4 at least at this stage. (Nokia [1])
· Proposal 2: Send an LS to RAN1 (Qualcomm [2])
· Proposal 3: Send LS to RAN1 and RAN2 for the identified UE SRS IL imbalance issue for triggering discussion on the introduction of UE report on SRS IL imbalance values both 4Rx and 8Rx. The details on how to inform the network of such UE SRS IL imbalance could be further studied.
· Our draft LS in R4-2301765 [10] can be discussed as a start. (Huawei [8])
· Recommended WF
· TBA

Issue 2-3-4: Applicability to 2Rx/4Rx
· Proposals
· Proposal 1: Study the benefit of indication of ∆TRxSRS values per each branch for also 2RX and 4RX, and agree indication to be used for any number of RX for which benefits can be shown.(Qualcomm [2])
· Recommended WF
· TBA  

Topic #3: ΔPPowerClass for SRS antenna switching for PCMAX_H,f,c 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	Ref.
	T-doc number
	Company
	Proposals / Observations

	[2]
	R4-2300696
	Qualcomm Finland RFFE Oy
	Proposal 12: 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


	[5]
	R4-2301174
	OPPO
	Observation 8:  3dB power back off was defined in Rel-17 for the case that UE support TxD but only one PA transmit in t1r4 then the max power at main antenna will be reduced by 3dB. And this 3dB will be applied to both Pcmax,L and Pcmax,H. 

	[7]
	R4-2301588
	NTT DOCOMO, INC.
	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.

	[8]
	R4-2301763
	Huawei, HiSilicon
	Observation 3: Both network and UE would be beneficial from better UL performance, of which properly high UL transmission power, with consideration of all non-ideal factors, could be pursued from UE. This is also the spirit of Rel-17 RAN4 work on high power limit enhancement for inter-band CA/DC.
Observation 4: According to the definition of UE configured transmitted power, all relaxation parameters due to non-ideal factors are considered in the lower bound PCMAX_L, f, c, while higher bound PCMAX_H, f, c is mainly determined by the power class which is declared by UE.
Observation 5: The 3dB relaxation from ΔPPowerClass for AS-SRS has already been considered in PCMAX_L, f, c, hence there is no need to include it in PCMAX_H, f, c. Otherwise the room for UE to pursue higher transmission power will be artificially limited.    
Proposal 4: Draft CR in R4-2301764 for capturing the following enhancement:
· For a PC2 capable UE with the support of TxD or a PC1.5 capable UE, if it further indicates the support of 1T8R AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 


	[9]
	R4-2301764
	Huawei, HiSilicon
	draft CR for 38.101-1 removal of 3dB relaxation to PCMAX_H,f,c for 8Rx capable UE

	[12]
	R4-2302732
	Ericsson Limited
	Proposal 6: Do not remove ΔPPowerClass applied for PCMAX_H,f,c  for PC2 capable UE with txDiversity-r16 and xT8R capabilities. 




Open issues summary
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before f2f 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]).
· Recommended WF
· Check the feedback on Proposal 1 and 2.

Issue 3-1-2: Whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals
· Proposal 1: Remove (Huawei [8])
· For a PC2 capable UE with the support of TxD or a PC1.5 capable UE, if it further indicates the support of 1T8R AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 
· Proposal 2: Not remove (Ericsson [12])
· Recommended WF
· TBA

Sub-topic 3-2
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 3-2: Whether or not to endorse draft CR (Huawei [9])?
· Proposals
· Option 1: Yes (Huawei [9])
· Option 2: No
· Recommended WF
· TBA

Topic #4: Others (guard period, release independence, FDD band)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	Ref.
	T-doc number
	Company
	Proposals / Observations

	[2]
	R4-2300696
	Qualcomm Finland RFFE Oy
	Proposal 13: Option 2/Do not remove the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Proposal 14: Specify 8RX release independent from Rel-16
Proposal 15: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX. 

	[4]
	R4-2301106
	Samsung
	Proposal 3: The difference of n7 and TDD bands could be 0.5 for ΔRIB,8R.

	[11]
	R4-2302347
	Mediatek India Technology Pvt. 
	Observation 5: Regarding release independence for 8RX, there is no Rel-18 8RX definition in the newest RAN4 specification (i.e., TS 38.307).  
Proposal 4: To specify 8RX release independent from Rel-18 and allow adding 8RX definition into Rel-18 TS 38.307 once Rel-18 version of TS 38.307 is introduced.

	[12]
	R4-2302732
	Ericsson Limited
	Proposal 7: Remove the requirement on the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’
Proposal 8: Adopt ΔRIB,8R=-4.7dB for band n7. 



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 4-1
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 4-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
· Proposals
· Option 1: Remove (Ericsson [12])
· Option 2: Do not remove (Qualcomm [2])
· Recommended WF
· TBA

Sub-topic 4-2
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 4-2: Release independence
· Proposals
· Option 1: Specify 8RX release independent from Rel-16 (Qualcomm [2])
· Option 2: Specify 8RX release independent from Rel-18 (MediaTek [11])
· Recommended WF
· TBA

Sub-topic 4-3
Open issues and candidate options before f2f meeting:
Issue 4-3: Value of ΔRIB for 8Rx for n7
· Proposals
· Option 1: The difference of n7 and TDD bands could be 0.5 for ΔRIB,8R. (Samsung [4])
· Option 2: Adopt ΔRIB,8R=-4.7dB for band n7. (Ericsson [12])
· Recommended WF
· TBA
Sub-topic 4-4
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 4-4: Which RF requirements to specify for 8Rx 
· Proposals
· Proposal 1: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX. (Qualcomm [2])
· Proposal 2: TBA
· Recommended WF
· TBA

