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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).
· Topic #1: SRS IL imbalance indication
· Topic #2: draft CR

List of candidate target of discussions for this topic. 
· 1st round: Clean up possible solutions.
· 2nd round: Decide whether to introduce solution of SRS IL imbalance indication in Rel-18.

This e-mail thread treats the following contributions:
	TDoc
	Title
	Source

	R4-2318036
	Handling of Delta TRxSRS indication in Rel-18
	Nokia, Nokia Shanghai Bell

	R4-2318947
	Remaining issues of 8Rx UE RF requirements
	vivo

	R4-2319020
	draft CR for introduction of 8Rx UE RF requirements for TS 38.101-1
	NTT DOCOMO, INC.

	R4-2319023
	Remaining issues on 8Rx for Rel-18 RF FR1 enhancements
	NTT DOCOMO, INC.

	R4-2319810
	Views on SRS insertion loss imbalance indication
	Intel Corporation

	R4-2319904
	R18 FR1 8Rx SRS IL indication
	OPPO

	R4-2320075
	On FR1 AS-SRS IL imbalance reporting
	Huawei, HiSilicon

	R4-2320076
	LS on the UE SRS IL imbalance issue
	Huawei, HiSilicon

	R4-2320077
	Draft CR for TS 38.101-1 UE behavior when actual ?TRxSRS reporting is configured
	Huawei, HiSilicon

	R4-2320114
	Further discussion on 8RX for FWA
	Spreadtrum Communications

	R4-2320250
	8RX UE RF requirements
	Qualcomm France

	R4-2320251
	[Draft] LS on UE SRS IL imbalance indication
	Qualcomm France

	R4-2320818
	On SRS IL imbalance reporting for 8Rx for FR1
	Ericsson In0dia Private Limited

	R4-2320891
	Considerations for Reporting Rx Insertion Losses
	Lenovo



Topic #1: SRS IL imbalance indication
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2318036
	Nokia, Nokia Shanghai Bell
	Observation 1: According to WF of R4-2317621, RAN1 specification(s) changes are not allowed to introduce a method to mitigate impact of SRS power imbalance during SRS antenna switching. 
Observation 2: Given that RAN4#109 is the last meeting of NR_ENDC_RF_FR1_enh2, it is not realistic to select a complicated solution, which would be likely to invite large specification(s) changes and/or more cross-working discussions with RAN2. 
Observation 3: The current specifications do not provide readers with a unified interpretation in terms of power control per port in the same SRS resource set according to R1-2306200. However, at least followings can be observed. 
· Power control is defined per SRS resource set meaning that each SRS resource needs to refer to the same power control related parameters 
· Unlike code-book based PUSCH transmission, TS38.213 does not explicitly define that the power should be equally distributed across ports.
For Option 1: Reporting the output power for dynamic manner
Observation 4: For reporting the output power for dynamic manner, this always requires one additional step just before performing SRS antenna switching compared to static reporting and requires a behaviour that UE maintains the power differences across ports from the moment of the report to completing SRS antenna switching
For following Option 2, 
Option 2-1: Static ΔTRxSRS reporting it means that the UE will not change the indicated actual IL imbalance once it has reported that for configured SRS resource set with antenna switching usage. (The former part of Option 1-B in [1]).
Option 2-2: Dynamic reporting, it means that the UE may trigger a reporting once it finds out the actual IL imbalance would be different from previous reporting. (The latter part of Option 1-B in [1])
Option 2-3: ΔTRxSRS reporting and UE can also indicate if self-power compensation is performed or not. If the self-power compensation is performed, the UE also indicates the threshold that is the maximum power that UE cannot deliver from an antenna port. (Part of Option 1-A in [1])
Observation 4: For solutions 2-1, 2-2 and 2-3 to report ΔTRxSRS, the requirement must not be if ΔTRxSRS is maintained or not as reported (ILs must be static…), but rather the output powers across ports are maintained according to reported ΔTRxSRS. 
Observation 5: For option 2-2, this may be useful only when mapping between antenna ports and ΔTRxSRS becomes different. In addition, as described in sub-section 2.3.1, this solution requires more specification(s) changes than Option 2-1. 
Observation 6: For Option 2-3, this is more advance solution than Option 2-1 and Option 2-2, which is a complete package to accommodate different UE behaviours. It is, however, not easy for a network to know actual UE’s power per port since there is not such mechanisms. Hence, it is not clear if the network can utilize the threshold information without RAN1 specification(s) changes.
For other options listed as Option 3 in [1].
Observation 7: It surely requires RAN1 spec changes.
Proposal 1: If a solution is introduced in Rel-18, a possible one would be a following.
· Allow UE to indicate ∆TRxSRS,p , where p = 0, 1, …n correspond to port 0, 1, …n.
· The UE that indicates ∆TRxSRS,p shall maintain output powers imbalanced depending on the reported ∆TRxSRS,p at the respective antenna connectors for SRS transmission during SRS antenna switching, where the output power Pref at antenna port(s) with the least TRxSRS,min = Min {∆TRxSRS,p | p = 0, 1, …n} is the reference.
· e.g., if ∆TRxSRS,0 = 0 dB, ∆TRxSRS,1 = 3 dB,  ∆TRxSRS,2 = 4 dB, ∆TRxSRS,3 = 5 dB
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· Allow a network to request/configure UE to enable the above UE behaviour
Proposal 2: An LS to RAN1 is needed to inform them of the selected solution if an agreement is made.
Proposal 3: Postpone the discussion in the future releases if an objective to resolve the issue is included in a new work item if an agreement is not made in RAN4#109.

	R4-2318947
	vivo
	Observation 1: Static reporting may not have satisfactory performance, even compared to no compensation at all by UE.
Observation 2: Compensation by UE implementation can mitigate the imbalance in many scenarios if needed, thus make the meaning of reporting greatly reduced.
Observation 3: More complicated dynamic scheme involving potential physical layer spec impact is not likely in the current stage, and more aligned UE behaviour is also difficult.

Proposal: Suspend the ΔTRxSRS indication scheme discussion in Rel-18.

	R4-2319023
	NTT DOCOMO, INC.
	Observation 1: Considering the situation there are no clear common assumptions on whether UE(s) have power imbalance compensation between companies, one way is to make a precondition that a UE supporting this new feature always keeps the same level of power imbalance between ports with the reported values.
Proposal 1: RAN4#109 discusses the following static reporting solution on ΔTRxSRS indication from UE to NW:
· Introduce new UE capability where UE reports actual SRS IL values of each antenna ports to NW.
· Introduce new network configuration to enable UE reporting on actual SRS IL values of each antenna ports.
· When the network configuration exists and UE reports, UE always keeps the same level of power imbalance between ports with the reported values during SRS antenna switching.
· The new feature can be applied to 2Rx, 4Rx, and 8Rx cases.
Proposal 2: If there is no consensus on the solution for ΔTRxSRS indication from UE to NW by the end of RAN4#109, RAN4 should stop the discussion in Rel-18.

	R4-2319810
	Intel Corporation
	Proposal #1:	Specify at least optional UE behavior for scenarios, when UE has sufficient power to compensate the power imbalance (Case 2), and require to perform partial SRS IL compensation. 
Proposal #2:	Introduce the following reporting mechanisms for UE assistance on the SRS Tx power imbalance:
· Semi-static UE assistance on the maximum SRS IL (i.e., the maximum IL imbalance for each SRS resource other than the first one within each SRS resource set configured for antenna switching) 
· Dynamic UE assistance on the actual SRS TX power imbalance (i.e., the actual SRS TX power imbalance for each SRS resource other than the first one within each SRS resource set configured for antenna switching). 
· The signalling details (MAC CE or RRC UE assistance) are left up to RAN2.
Proposal 3: Do no further discuss the effect of loss imbalance across RX paths for SRS power imbalance.
Proposal 4:	Reporting of SRS power imbalance shall be applicable for UEs with 2 and more RX chains.

	R4-2319904
	OPPO
	Observation 1:   UE can compensate the SRS IL among different antennas before PA max power is reached, however, it is UE implementation dependent.

Observation 2:   The mapping between SRS resource and physical antennas might change due to e.g. hand blocking.

Proposal 1:   	UE compensation issue and SRS IL changes due to hand blocking need to be considered if SRS IL reporting scheme is pursued in RAN4.

Observation 3:   Dynamic reporting is necessary to make sure gNB knows whether it needs to do compensation or which value it should be used.

Observation 4:   More details of static and/or dynamic reporting needs to be discussed before introducing the reporting schemes since it may mean quite different with what is called static or dynamic.

Proposal 2:   	If SRS IL is to be reported, dynamic reporting shall be considered and reporting details need to be clear to avoid different understandings.

Observation 5:   It was pointed out that gNB SRS IL compensation has no impact to downlink transmission with low rank which is the typical working area where the gNB compensation is targeted based on the RAN1 simulation inputs. This may make the gain from gNB compensation in the field is not significant comparing to the complexity of reporting.

Proposal 3:   	If no conclusion on the SRS IL reporting schemes, stop the discussion in RAN4.

Observation 6:   Antenna IL differences for 2Rx and 4Rx are small which makes the gain of ΔTRxSRS compensation might be small.

Proposal 4:   	No SRS IL reporting for 2Rx and 4Rx.


	R4-2320075
	Huawei, HiSilicon
	Observation 1: Normally the Rx branch is isolated from Tx branch and they won’t share the same RF components or routing, so different Rx-Rx IL imbalance could be expected from Tx-Tx IL imbalance.
Observation 2: Unlike antenna switching SRS transmission, DL reception would not require Rx switching. Consequently, IL of each Rx path should be within the same level given that it can be realized by similar PCB trace pattern and RF component selection.
Observation 3: RAN4 has never discussed about per branch REFSENS since no exceptional but reasonable RF implementation can be provided to prove the necessity of it.
Observation 4: The channel reciprocity is a valid assumption under which the gNB would derive precoder based on the free space channel alone. Therefore enabling UE report on the SRS IL imbalance would be beneficial to mitigate the channel estimation inaccuracy @ gNB side.
Observation 5: While static reporting on SRS IL imbalance requires less communication over-the-air, dynamic reporting can avoid negative gain for those UEs that could change SRS IL imbalance pattern after previous report.    
Observation 6: RAN2 design for UAI report can meet the demand for dynamic reporting on UE SRS IL imbalance from at least following two aspects:   
· UE can determine whether to report when the condition can be met or no longer met.
· Condition is transparent to the specification hence it is essentially up to UE implementation. 


Proposal 1: It should be up to network configuration to enable UE reporting on SRS IL imbalance across SRS resources (when the UE indicates as support of it). No need to further specify any details on how specifically the network would utilize such information since RAN1 design for SRS power control is per SRS resource set rather than per SRS resource.
Proposal 2: For a UE that is not configured with reporting on actual ΔTRxSRS, whether to compensate for IL imbalance is up to UE implementation and transparent to the network. No need to specify any requirements, tests or behaviour accordingly.
Proposal 3: For a UE that is configured with reporting on actual ΔTRxSRS, introduce a threshold indicated by UE: 
· The threshold should be lower than the UE’s operating power class.
· When the transmit power (as defined in TS 38.213 clause 7.3) is not higher than this threshold, UE does not expect network compensation for the actual ΔTRxSRS.
· When the transmit power (as defined in TS 38.213 clause 7.3) is higher than this threshold, UE shall not proceed any compensation for SRS IL imbalance.
Adopt the draft TS 38.101-1 CR in R4-2320077 for capturing the above UE behaviour.   
Proposal 4: No need to consider effect of loss imbalance across Rx paths.
Proposal 5: While the signalling design should be up to RAN2, the characteristics of SRS IL imbalance report are:
· The absolute value of reported actual IL imbalance of each SRS resource other than the first one within the SRS resource set configured for antenna switching usage shall not exceed the ΔTRxSRS requirements that defined in TS 38.101-1 for each AS-SRS capabilities accordingly.
· UE can indicate whether it supports static or dynamic reporting, then the network can configure the UE reporting accordingly.
· For static reporting, it means that the UE will not change the indicated actual IL imbalance once it has reported that for configured SRS resource set with antenna switching usage.
· For dynamic reporting, it means that the UE may trigger a reporting once it finds out the actual IL imbalance would be different from previous reporting. Existing RAN2 mechanism on UAI (UE Assistance Information) reporting as defined in TS 38.331 can be considered to comprehend the purpose/motivation.
· This report is considered from Release 18 onwards. 
Proposal 6: Agree on LS R4-2320076 to RAN2 for solving SRS IL report issue.


	R4-2320076
	Huawei, HiSilicon
	[Draft] LS on the UE SRS IL imbalance issue

	R4-2320114
	Spreadtrum Communications
	Observation 1: According to TS 38.213, UE should maintain a balanced power among every SRS port in the same resource, but the UE implementation is not always able to keep the balanced power.
Observation 2: Reporting statically will impact RAN1.
Proposal 1: It is beneficial for UE to report to NW for processing when UE could not keep power balanced between main branch and diversity branch SRS port by self-compensation.
Proposal 2: No need to further specify any details on how specifically the Network would utilize such information.
Proposal 3: If UE reports statically, UE needs to indicate compensation behaviour to NW. 
· If the UE does not perform self-compensation, the UE could report a two-dimensional table which contains the fixed insertion loss mapping to each diversity branch and main branch according to the different capabilities of SRS antenna switching to NW. 
· If the UE does perform self-compensation but still not keep the power balanced, UE could report a power threshold that SRS power of main branch below this value there is no need to report, in case that beyond this value, UE could report Q (Q is equal to max power –power threshold) two-dimensional tables which contains the fixed insertion loss mapping to each diversity branch and main branch according to the different capabilities of SRS antenna switching to NW.
Proposal 4: If UE reports dynamically, there is no need to indicate compensation behaviour to NW. UE obtains the output power of each SRS port (e.g. by PD detection) and report the output power to NW, then NW calculates directly or UE calculates the difference value of each diversity branch output power then report to NW according to the SRS period (including periodic, semi-persistent and aperiodic) in real time.
Proposal 5: Reporting mechanism of SRS antenna switching dynamic or static is based on UE capabilities.
Proposal 6: The reporting mechanism of 8RX is also applicable to 2RX/4RX.
Proposal 7: No matter what the reporting solutions is, it is suggested that the reporting of this capability is optional and per band. 
Proposal 8: No need to consider the effect of loss imbalance across RX paths.

	R4-2320250
	Qualcomm France
	Proposal 1: New UE capability including Static and Dynamic SRS IL reporting is specified. Static and Dynamix reporting should be distinguished in the capability
Proposal 2: UE should indicate SRS IL for each SRS-TxSwitch pattern
Proposal 3: UE should initiate dynamic reporting when the SRS IL’s change
Proposal 4: If UE partially of fully compensates the SRS IL, it must account the compensation in reported SRS IL values
Proposal 5: Reporting granularity is [0.5dB] and reported value range is [0….10dB]
Proposal 6: SRS IL delta reporting is for 8Rx UE’s in Rel-18
Proposal 7: Send an LS to RAN2 including information in proposals above

	R4-2320251
	Qualcomm France
	[Draft] LS on UE SRS IL imbalance indication

	R4-2320818
	Ericsson In0dia Private Limited
	Proposal 1: Following the power control equations in TS38.213 specification and the TS38.215, the UEs are supposed to compensate insertion losses for each SRS transmission below the maximum power. 
Proposal 2: The imbalance between different Rx paths is expected to be considerably smaller than in the case of SRS AS transmissions due to the absence of RF switches and smaller routing losses on the Rx paths. Thus, the effect of loss imbalance between Rx ports should not be considered.
Proposal 3: IL imbalance reporting mechanism for SRS AS should include both the configured maximum output power per SRS resource and the power headroom per SRS resource.
Proposal 4: The PH used for the SRS resource can be a Type 3 but used for a new MAC-CE “SRS resource power report” and can be used also for a carrier configured for PUSCH transmission.
Proposal 5: IL imbalance reporting mechanism for SRS AS should be dynamic.
Proposal 6: The IL imbalance reporting mechanism for SRS AS should be also specified for 2Rx and 4Rx cases and such applicability should be the design criterion for the reporting mechanism.  

	R4-2320891
	Lenovo
	Observation 1:	It is the effective channel  which determines the channel capacity and which should be used by the gNB to select the precoder and the MCS used for downlink transmission.
Observation 2:	To correctly determine the effective downlink channel from measurement of uplink SRS transmissions, the receiver insertion losses  must be known to the gNB.
Observation 3: Unlike the allowed transmit insertion losses  which can be compensated at power levels below , the UE transmitter cannot compensate for differential receiver insertion losses.
Observation 4: Differential receiver insertion losses are present at all UE transmit power levels.
Observation 5:	Because the receiver insertion losses do not depend on the transmit power level, these losses do not need to be dynamically signalled.
Observation 6: The LNA for an antenna which is receive-only except for SRS transmission may not be immediately adjacent to the antenna and thus may experience significant trace loss (similar to the loss when transmitting SRS) relative to an antenna for which the LNA is assumed to be co-located with the antenna. 
Observation 7:	Ideally, the gNB should correct for the difference between the transmit loss and the receive loss given by .  If the UE reports  is large and  is also large (e.g., due to non-colocation of the LNA and the antenna) but unreported, the “correction” applied by the gNB may be in error by several dB and degrade performance relative to no signaling of .
Proposal 1:	Static signalling of receive insertion loss or insertion loss differences should be allowed as optional in order not to penalize the performance of devices with different architectures.




Open issues summary
RAN4# has been discussing the SRS IL imbalance indication. Although RAN4#106 had sent a LS to RAN1, RAN1 had no consensus in Rel-18. Considering the situation, RAN4#108bis made the following agreement.
	Issue 2-0-1: How to handle this topic in Rel-18
<Agreement>
· RAN4 further discuss the solution to mitigate the impact of the SRS IL imbalance
· If RAN1 impact is identified, the feature may be considered in the next release



Sub-topic 1-1
Solutions on SRS IL imbalance indication.
Issue 1-1-1: Solution
· Proposals
· Option 1: Static reporting solution (Nokia, DOCOMO)
· Option 1-A: Nokia
· Allow UE to indicate ∆TRxSRS,p , where p = 0, 1, …n correspond to port 0, 1, …n.
· The UE that indicates ∆TRxSRS,p shall maintain output powers imbalanced depending on the reported ∆TRxSRS,p at the respective antenna connectors for SRS transmission during SRS antenna switching, where the output power Pref at antenna port(s) with the least TRxSRS,min = Min {∆TRxSRS,p | p = 0, 1, …n} is the reference.
· e.g., if ∆TRxSRS,0 = 0 dB, ∆TRxSRS,1 = 3 dB,  ∆TRxSRS,2 = 4 dB, ∆TRxSRS,3 = 5 dB
· Allow a network to request/configure UE to enable the above UE behaviour
· Option 1-B: DOCOMO
· Introduce new UE capability where UE reports actual SRS IL values of each antenna ports to NW.
· Introduce new network configuration to enable UE reporting on actual SRS IL values of each antenna ports.
· When the network configuration exists and UE reports actual SRS IL values of each antenna ports, UE always keeps the same level of power imbalance between ports with the reported values during SRS antenna switching.
· The new feature can be applied to 2Rx, 4Rx, and 8Rx cases.
· Option 2: Static and dynamic reporting (Intel, Huawei, Spreadrum Communications, Qualcomm)
· Optipn 2-A: Intel
· Semi-static UE assistance on the maximum SRS IL (i.e., the maximum IL imbalance for each SRS resource other than the first one within each SRS resource set configured for antenna switching) 
· Dynamic UE assistance on the actual SRS TX power imbalance (i.e., the actual SRS TX power imbalance for each SRS resource other than the first one within each SRS resource set configured for antenna switching). 
· The signalling details (MAC CE or RRC UE assistance) are left up to RAN2.
· Option 2-B: Huawei
· While the signalling design should be up to RAN2, the characteristics of SRS IL imbalance report are:
· The absolute value of reported actual IL imbalance of each SRS resource other than the first one within the SRS resource set configured for antenna switching usage shall not exceed the ΔTRxSRS requirements that defined in TS 38.101-1 for each AS-SRS capabilities accordingly.
· UE can indicate whether it supports static or dynamic reporting, then the network can configure the UE reporting accordingly.
· For static reporting, it means that the UE will not change the indicated actual IL imbalance once it has reported that for configured SRS resource set with antenna switching usage.
· For dynamic reporting, it means that the UE may trigger a reporting once it finds out the actual IL imbalance would be different from previous reporting. Existing RAN2 mechanism on UAI (UE Assistance Information) reporting as defined in TS 38.331 can be considered to comprehend the purpose/motivation.
· Option 2-C: Spreadrum Communications
· If UE reports statically, UE needs to indicate compensation behaviour to NW. 
· If the UE does not perform self-compensation, the UE could report a two-dimensional table which contains the fixed insertion loss mapping to each diversity branch and main branch according to the different capabilities of SRS antenna switching to NW. 
· If the UE does perform self-compensation but still not keep the power balanced, UE could report a power threshold that SRS power of main branch below this value there is no need to report, in case that beyond this value, UE could report Q (Q is equal to max power –power threshold) two-dimensional tables which contains the fixed insertion loss mapping to each diversity branch and main branch according to the different capabilities of SRS antenna switching to NW.
· If UE reports dynamically, there is no need to indicate compensation behaviour to NW. UE obtains the output power of each SRS port (e.g. by PD detection) and report the output power to NW, then NW calculates directly or UE calculates the difference value of each diversity branch output power then report to NW according to the SRS period (including periodic, semi-persistent and aperiodic) in real time.
· Reporting mechanism of SRS antenna switching dynamic or static is based on UE capabilities.
· Option 2-D: Qualcomm
· New UE capability including Static and Dynamic SRS IL reporting is specified. Static and Dynamic reporting should be distinguished in the capability
· UE should indicate SRS IL for each SRS-TxSwitch pattern
· UE should initiate dynamic reporting when the SRS IL’s change
· If UE partially of fully compensates the SRS IL, it must account the compensation in reported SRS IL values
· Reporting granularity is [0.5dB] and reported value range is [0….10dB]
· SRS IL delta reporting is for 8Rx UE’s in Rel-18
· In static reporting the RFFE configuration is not changing over time i.e. the IL imbalance (SRS TX power imbalance) remains the same.
· Option 3: Dynamic reporting solution (Ericsson)
· IL imbalance reporting mechanism for SRS AS should include both the configured maximum output power per SRS resource and the power headroom per SRS resource.
· The PH used for the SRS resource can be a Type 3 but used for a new MAC-CE “SRS resource power report” and can be used also for a carrier configured for PUSCH transmission.
· Option 4: Further clarification is needed (OPPO)
· If SRS IL is to be reported, dynamic reporting shall be considered and reporting details need to be clear to avoid different understandings.
· Option 5: Suspend the ΔTRxSRS indication scheme discussion in Rel-18(vivo)
Moderator’s comment:
To simplify the proposals, moderator summarized and merged those proposals in the following table based on moderator’s understanding:
Table 1.2-1: Summary of proposed solutions for SRS IL imbalance indication
	Static or dynamic
	Alt #
	What to report
	Note
	Support

	Static
	1-1
	Actual SRS IL
	No UE compensation
(Maintain output powers imbalanced)
	Nokia, Docomo, Huawei, Spreadrum, Qualcomm

	
	1-2
	Actual SRS IL
	UE compensation depending on power threshold.
	Huawei, Spreadrum, Intel

	
	1-3
	
	UE compensation is based on current specification (i.e. full compensation up to Pcmax)
	Intel

	Dynamic
	2-1
	Actual SRS IL
	-
	Huawei, Qualcomm, Intel (2nd preference), [OPPO]

	
	2-2
	Actual SRS Tx power imbalance
	-
	Spreadrum, Intel(1st preference),  [OPPO]

	
	2-3
	Configured maximum output power and PHR
	-
	Ericsson, [OPPO]



Companies’ views are still different. No clear majority.
But RAN4#109 is last meeting, moderator suggests the following WF. Further down scoping and compromise would be appreciated.
· Recommended WF
· RAN4#109 focus on the following solutions:
· For static reporting, further discuss the detail.
· Allow UE to indicate actual IL imbalance of each SRS resource.
· The UE shall maintain output powers imbalanced depending on the reported values at the respective antenna connectors for SRS transmission during SRS antenna switching, when the SRS transmission power level is higher than the threshold (related to issue 2-1) indicated by UE.
· For dynamic reporting, further discuss the detail.
· Allow UE to dynamically indicate actual IL imbalance, actual SRS Tx power imbalance, or Configured maximum output power and PHR.
· The UE shall maintain output powers imbalanced depending on the reported values at the respective antenna connectors for SRS transmission during SRS antenna switching, when the SRS transmission power level is higher than the threshold (related to issue 2-1) indicated by UE.
· RAN4#109 will decide whether to introduce static reporting, or dynamic reporting, or both or neither.

Issue 1-1-2: UE behaviour for power compensation.
· Proposals
· Proposal 1: Specify optional UE behaviour for power compensation.
· Proposal 1-A: Specify at least optional UE behavior for scenarios, when UE has sufficient power to compensate the power imbalance (Case 2), and require to perform partial SRS IL compensation. (Intel)
· Proposal 2-A: For a UE that is configured with reporting on actual ΔTRxSRS, introduce a threshold indicated by UE: (Huawei, Spreadrum Communications)
· The threshold should be lower than the UE’s operating power class.
· When the transmit power (as defined in TS 38.213 clause 7.3) is not higher than this threshold, UE does not expect network compensation for the actual ΔTRxSRS.
· When the transmit power (as defined in TS 38.213 clause 7.3) is higher than this threshold, UE shall not proceed any compensation for SRS IL imbalance.
· Proposal 2: For a UE that is not configured with reporting on actual ΔTRxSRS, whether to compensate for IL imbalance is up to UE implementation and transparent to the network. No need to specify any requirements, tests or behaviour accordingly. (Huawei)
· Proposal 3: Following the power control equations in TS38.213 specification and the TS38.215, the UEs are supposed to compensate insertion losses for each SRS transmission below the maximum power. (Ericsson)
· Proposal 4: UE compensation issue need to be considered if SRS IL reporting scheme is pursued in RAN4. (OPPO)
· Recommended WF
· TBA

Issue 1-1-3: NW configuration to enable SRS IL imbalance reporting
· Proposals
· Proposal 1: It should be up to network configuration to enable UE reporting on SRS IL imbalance across SRS resources (when the UE indicates as support of it). (Nokia, Docomo, Huawei)
· Proposal 2: No need to further specify any details on how specifically the network would utilize such information since RAN1 design for SRS power control is per SRS resource set rather than per SRS resource. (Huawei, Spreadrum Communications)
· Recommended WF
· TBA

Issue 1-1-4: The effect of loss imbalance across RX paths for SRS power imbalance.
· Proposals
· Option 1: Do no further discuss the effect of loss imbalance across RX paths for SRS power imbalance. (Intel, Huawei, Spreadrum Communications, Ericsson)
· Option 2: Static signalling of receive insertion loss or insertion loss differences should be allowed as optional in order not to penalize the performance of devices with different architectures. (Lenovo)
· Recommended WF
· TBA

Issue 1-1-5: The effect of SRS IL changes due to hand blocking
· Proposals
· Proposal 1: SRS IL changes due to hand blocking need to be considered if SRS IL reporting scheme is pursued in RAN4. (OPPO)
· Recommended WF
· TBA

Issue 1-1-6: Applicability to 2Rx and 4Rx
· Proposals
· Option 1: Apply to 2Rx and 4Rx (DOCOMO, intel, Spreadrum Communications, Ericsson)
· Option 2: Not apply to 2Rx and 4Rx (OPPO, Qualcomm)
· Recommended WF
· TBA

Issue 1-1-7: UE capability
· Proposals
· Proposal 1: No matter what the reporting solutions is, it is suggested that the reporting of this capability is optional and per band. (Spreadrum Communications)
· Proposal 2: New UE capability including Static and Dynamic SRS IL reporting is specified. Static and Dynamic reporting should be distinguished in the capability (Huawei, Qualcomm)
· Recommended WF
· TBA

Sub-topic 1-2
LS to other WGs.
Issue 1-2-1: LS
· Proposals
· Option 1: An LS to RAN1 is needed to inform them of the selected solution if an agreement is made. Nokia)
· Option 2: Agree on LS R4-2320076 (Huawei)
· Option 3: Agree on LS R4-2320251(Qualcomm)
· Recommended WF
· TBA

Sub-topic 1-3
How to proceed if there is no consensus in RAN4#109.
Issue 1-3-1: Working procedure
· Proposals
· Proposal 1: Postpone the discussion in the future releases if an objective to resolve the issue is included in a new work item if an agreement is not made in RAN4#109. (Nokia)
· Proposal 2: If there is no consensus on the solution for ΔTRxSRS indication from UE to NW by the end of RAN4#109, RAN4 should stop the discussion in Rel-18. (DOCOMO, OPPO)
· Recommended WF
· TBA

Topic #2: CR
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2319020
	NTT DOCOMO, INC.
	draft CR for introduction of 8Rx UE RF requirements for TS 38.101-1


	R4-2320077
	Huawei, HiSilicon
	Draft CR for TS 38.101-1 UE behavior when actual ?TRxSRS reporting is configured



Open issues summary
Discuss the content of draft CRs directly.
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