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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: ΔTRxSRS for 4Tx/8Rx for PC3
· Topic #2: ΔTRxSRS indication from UE to NW
· Topic #3: New UE capability allowing to indicate the number of RX paths
· Topic #4: Release independence

List of candidate target of discussions for this topic. 
· 1st round: 
· Topic #1: Try to agree the candidate values of ΔTRxSRS for 4Tx/8Rx
· Topic #2: Try to make a proposal more concreate.
· Topic #3: Further justification and clarification on the method. 
· Topic#4: Check if any compromise on release independent issue.
· Note: draft CR is treated if necessary to proceed with the discussion. Feedbacks to the proponent are encouraged toward the completion of this WI.
· 2nd round: Try to agree the way forward and discussion points toward next meeting.

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

	R4-2315029
	Number of Rx paths capability
	Nokia, Nokia Shanghai Bell

	R4-2315314
	Discussion on 8RX for FWA
	Spreadtrum Communications

	R4-2315434
	Discussion on 8Rx for CPE/FWA/vehicle/industrial devices
	Xiaomi

	R4-2315831
	Remaining issues of 8Rx UE RF requirements
	vivo

	R4-2315964
	R18 FR1 8Rx
	OPPO

	R4-2316264
	8RX UE RF requirements
	Qualcomm France

	R4-2316326
	Further discussion on 8Rx FWA
	ZTE Corporation

	R4-2316365
	On FR1 8Rx UE RF requirements
	Huawei, HiSilicon

	R4-2316366
	LS on the UE SRS IL imbalance issue
	Huawei, HiSilicon

	R4-2316810
	On 8Rx UE RF requirements for FR1
	Ericsson Limited, CENC

	R4-2316862
	draft CR for introduction of 8Rx UE RF requirements for TS 38.101-1
	NTT DOCOMO INC.

	R4-2316863
	draft CR for introduction of 8Rx UE RF requirements for TS 38.101-3
	NTT DOCOMO INC.

	R4-2316864
	draft CR for release independent for 8Rx UE RF requirements for TS 38.307
	NTT DOCOMO INC.

	R4-2316865
	Remaining issues on 8Rx for Rel-18 RF FR1 enhancements
	NTT DOCOMO INC.

	R4-2316873
	On SRS-Based Downlink Channel Estimation
	Lenovo



Topic #1: ΔTRxSRS for 4Tx/8Rx for PC3
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315314
	Spreadtrum Communications
	Proposal 1: Take the value of ΔTRXSRS for 4TX/8RX for PC3 in Table 1 into consideration.

	R4-2315964
	OPPO
	Proposal 3:         The additional SRS IL for antenna switching capability of t4r8 can be defined as 2.5dB @<3.5GHz, and 3.5dB @4.9GHz.
Proposal 4:         The additional SRS IL for antenna switching capability of t4r8 + t2r8 is 4dB@<3.5GHz, and 5dB@4.9GHz.
Proposal 5:         The additional SRS IL for antenna switching capability of t4r8+t2r8+t1r8 and t4r8+t1r8 is 6.5dB@<3.5GHz, and 7.5dB@4.9GHz.

	R4-2316264
	Qualcomm France
	Proposal 1: Use the following ΔTRXSRS for different T4R8 cases
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	R4-2316326
	ZTE Corporation
	Proposal 1. Apply 3dB for n41/n77/n78 and 4.5dB for n79 for t4r8 ∆TRxSRS requirements.
Proposal 2. Apply 3dB for n41/n77/n78 and 4.5dB for n79 for t2r8-t4r8 ∆TRxSRS requirements.
Proposal 3. Apply 4.5dB for n41/n77/n78 and 5.5dB for n79 for t1r8-t4r8 ∆TRxSRS requirements.
Proposal 4. Apply 5dB for n41/n77/n78 and 6.5dB for n79 for t1r8-t2r8-t4r8 ∆TRxSRS requirements.

	R4-2316365
	Huawei, HiSilicon
	Proposal 1: For the UE that is only capable of ‘t4r8’ AS-SRS, reuse ΔTRxSRS defined for ‘t1r2’ AS-SRS. No need to consider any more stringent values unless the legacy ΔTRxSRS defined for ‘t1r2’ AS-SRS is invalid for any UE in the field:
· 3dB @ NR band n41/n77/n78, and
· 4.5dB @ NR band n79.
Proposal 2: Extend the ΔTRxSRS defined for ‘t2r8’ AS-SRS to the ‘t4r8-t2r8’ case:  
· 4dB @ NR band n41/n77/n78, and
· 5.5dB @ NR band n79.
Proposal 3: For the UE that is capable of ‘t4r8-t2r8-t1r8’ or ‘t4r8-t1r8’ AS-SRS, specify new ΔTRxSRS requirement:
· 6.5dB @ NR band n41/n77/n78, and
· 8dB @ NR band n79.

	R4-2316810
	Ericsson, CENC
	Proposal 1: For t4r8 SRS-AS capability, specify ∆TRxSRS equal to 3.0dB for bands n41/n77/n78 and 4.5dB for band n79.
Proposal 2: For t4r8-t2r8 SRS-AS capability, specify ∆TRxSRS equal to 3.0dB for bands n41/n77/n78 and 4.5dB for band n79.
Proposal 3: For both t4r8-t1r8 and t4r8-t2r8-t1r8 SRS-AS capabilities, specify ∆TRxSRS equal to 5.0dB for bands n41/n77/n78 and 6.5dB for band n79.

	R4-2316865
	NTT DOCOMO, INC.
	Observation 1: RF architecture of t4r8 is similar to t2r4 whichΔTRxSRS values are 3.0dB for n41/n77/n78 and 4.5dB for n79.
Observation 2: RF architecture of t2r8-t4r8 is similar to t1r4-t2r4 whichΔTRxSRS values are 3.0dB for n41/n77/n78 and 4.5dB for n79.
Proposal 1: For ΔTRxSRS for t4r8, take 3.0dB for n41/n77/n78 and 4.5dB for n79.
Proposal 2: For ΔTRxSRS for t2r8-t4r8, take 3.0dB for n41/n77/n78 and 4.5dB for n7.



Open issues summary
Sub-topic 1-1: Values of ΔTRxSRS for 4Tx/8Rx for PC3
Moderator’s note: 
Discussion of values of ΔTRxSRS for 4Tx/8Rx for PC3 started from last meeting as 4Tx requirements had been completed. In last meeting, multiple companies brought the analysis but some companies wanted more time for confirmation. In this meeting, more companies bring their proposals. The proposed values are not so far between companies as moderator thought, and thus moderator suggests to check if the averaged values can be agreeable to companies.
<WF in last meeting>
Further discuss ΔTRxSRS for 4Tx/8Rx in next meeting
· For t4r8, check if 3.0dB for n41/n77/n78 and 4.5dB for n79 is agreeable in next meeting.
· FFS for t4r8-t2r8, t4r8-t1r8, t4r8-t2r8-t1r8
· For t4r8-t2r8, discuss whether the same value with t2r4-t1r4 can be taken (3.0dB for n41/n77/n78/n79 and 4.5dB for n79).

Issue 1-1-1: Values of ΔTRxSRS for 4Tx/8Rx for PC3
· Proposals
· Moderator’s note: See the summary table below.

Table 1.2.1-1: Proposed values from companies for bands whose FUL_high is lower than the FUL_low of n79 (dB）
	
	Spreadtrum Communications
	OPPO
	Qualcomm
	ZTE
	Huawei
	Ericsson
	docomo
	Averaged value

	4T8R
	3.0
	2.5
	3.0
	3.0
	3.0
	3.0
	3.0
	2.9

	2T8R-4T8R
	4.0
	4.0
	4.5
	3.0
	4.0
	3.0
	3.0
	3.6

	1T8R-4T8R
	5.5
	6.5
	5.0
	4.5
	6.5
	5.0
	-
	5.5

	1T8R-2T8R-4T8R
	5.5
	6.5
	5.5
	5.0
	6.5
	5.0
	-
	5.6



Table 1.2.1-2: Proposed values from companies for bands whose FUL_high is higher than the FUL_low of n79 (dB）
	
	Spreadtrum Communications
	OPPO
	Qualcomm
	ZTE
	Huawei
	Ericsson
	docomo
	Averaged value

	4T8R
	4.5
	3.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.4

	2T8R-4T8R
	5.5
	5.0
	6.0
	4.5
	5.5
	4.5
	4.5
	5.1

	1T8R-4T8R
	7.0
	7.5
	6.5
	5.5
	8.0
	6.5
	-
	6.9

	1T8R-2T8R-4T8R
	7.0
	7.5
	7.0
	6.5
	8.0
	6.5
	-
	7.1



· Recommended WF
· Check if the following values can be agreeable considering the averaged values between proposals.
· For bands whose FUL_high is lower than the FUL_low of n79 (dB）
	· 
	Averaged value
	Way forward

	4T8R
	2.9
	3.0

	2T8R-4T8R
	3.6
	3.5

	1T8R-4T8R
	5.5
	5.5

	1T8R-2T8R-4T8R
	5.6
	5.5


· For bands whose FUL_high is higher than the FUL_low of n79 (dB）
	· 
	Averaged value
	Way forward

	4T8R
	4.4
	4.5

	2T8R-4T8R
	5.1
	5.0

	1T8R-4T8R
	6.9
	7.0

	1T8R-2T8R-4T8R
	7.1
	7.0




Topic #2: ΔTRxSRS indication from UE to NW
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315314
	Spreadtrum Communications
	Observation 1: UE is supposed to keep the balanced power between the each SRS port in the same resource, but the UE implementation is not always satisfied.
Proposal 3: It is necessary for UE to depend on NW compensation when UE could not keep power balanced between main branch and diversity branch SRS port by self-compensation.
Proposal 4: 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. 
Proposal 5: If UE reports statically, UE needs to indicate compensation behaviour to NW. If the UE does perform self-compensation but still not keep the power balanced, UE could configure 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 6: 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.
Observation 2: PHR type3 could not indicate each diversity branch of SRS, the approach of PCMAX,f,c via PHR type3 needs to be further discussed.
Proposal 7: We do not need to consider the effect of loss imbalance across RX paths.
Proposal 8: Reporting mechanism of SRS antenna switching dynamic or static is based on UE capabilities.
Proposal 9: The reporting mechanism of 8RX is also applicable to 2RX/4RX.
Proposal 10: No matter what the reporting solutions is, it is suggested that the reporting of this capability is optional and per band. 

	R4-2315434
	Xiaomi
	Observation 1: It is a pure UE implementation issue on whether and how the pre-compensation is done in the UE side.

	R4-2315831
	vivo
	Proposal 1: No SRS IL reporting needed at least for 4Rx / 2Rx case. Further check this issue after receiving RAN1 reply.

	R4-2315964
	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:   With RAN4 LS has sent to RAN1, the discussion in RAN1 is ongoing, and without questions from RAN1, the discussion in RAN4 should be closed.

Proposal 1:   	RAN4 should focus on ΔTRxSRS requirement definition, and not go deeply in how the different antenna losses will be compensated in gNB side which is RAN1 issue.
Observation 3:   Antenna IL differences for 2Rx and 4Rx are small which makes the gain of ΔTRxSRS compensation might be small.

	R4-2316264
	Qualcomm France
	Proposal 3: Issues 3-2-1, 3-3-1, 3-3-2, 3-3-3, 3-4-1, and 3-4-2 are not discussed as RAN4 has not received RAN1 reply LS


	R4-2316365
	Huawei, HiSilicon
	Proposal 5: While RAN1 has no consensus on whether sophisticated solution e.g. dedicated measurement on top of UE reporting should be introduced in order to solve the SRS IL imbalance issue once and for all, RAN4 should take over the remaining discussion and only consider UE reporting for this release.
Proposal 6: Clarify that UE may or may not have power imbalance compensation, which is up to UE implementation. No need to specify any requirements, tests or behaviour accordingly.  
Proposal 7: It should be up to network configuration to enable UE reporting on SRS IL imbalance across SRS ports (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.
Observation 3: 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 4: 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 5: 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 6: 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.
Proposal 8: No need to consider effect of loss imbalance across Rx paths.
Observation 7: 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 8: 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 9: 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 different 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 10: Agree on LS R4-2316366 to RAN2 for solving SRS IL report issue.

	R4-2316810
	Ericsson, CENC
	Proposal 5: Following the power control equations in TS38.213 specification, the UEs are supposed to compensate insertion losses for each SRS transmission below the maximum power. 
Proposal 6: 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 7: By inspecting different SRS antenna switching architectures presented in previous meetings, we can conclude that 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 8: IL imbalance reporting mechanism for SRS AS should be dynamic.
Proposal 9: 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.  
Proposal 10: If the feature on the IL reporting mechanism for SRS AS is introduced, the reporting should be optional.


	R4-2316865
	NTT DOCOMO, INC.
	Observation 3: Applying the method to 2Rx/4Rx should be considered as well if it is introduced to 8Rx and there is expected performance gain.
Observation 4: UE behaviour in terms of power per port during SRS transmission should be clarified before the method of ΔTRxSRS indication is introduced.
Observation 5: RAN4#108-bis should decide whether this feature should be introduced in Rel-18 or stop the discussion in Rel-18.

	R4-2316873
	Lenovo, Motorola Mobility
	Observation 1:	Even though PCMAX,f,c is defined in [2] to be a function of SRS port, the SRS power control equation 
[image: ]
does not allow PCMAX,f,c(i) to depend on the SRS port within the SRS resource set .
Observation 2:	If the UE does not adjust the PA setting to compensate for the power relaxations , then a single power control setting  will yield a different output power at each of the antenna connectors.
Observation 3:	Since the power control setting for the p-th SRS port is limited to , the output power at the p-th SRS will not achieve  at the antenna connector unless the losses  are compensated.
Observation 4:	Unless the UE compensates the SRS relaxations as indicated in Figure 1, the SRS output power will lag the power control setting  by  .  Since the maximum value of the power control setting  is PCMAX,f,c,p(i), the maximum power at the antenna connector will be

Observation 5:	Unless the SRS implementation loss  is compensated by the UE, the total reduction in maximum configured power will be .
Observation 6:	If the SRS power relaxations are not compensated by the UE transmitter, the effective channel  between the gNB and the UE can be expressed as

Observation 7:	If the SRS power relaxations are compensated by the UE transmitter, the effective channel  between the gNB and the UE can be expressed as

Observation 8:	With consideration of both the SRS power relaxations and the associated receiver losses, the effective downlink channel can be determined from , the channel measured using the SRS, as     

	where the ratio the ratio  is known for the p-th antenna port.

Proposal 1:  Define PCMAX,f,c(i,p) as PCMAX for the p-th SRS port and, and furthermore, define
 .
Proposal 2: 	The UE should indicate if the SRS relaxations  are compensated so that the power at the antenna connectors is equal for all power settings such that

Proposal 3:	The values of the relaxations  can be used to correct the downlink channel estimate at all power levels  if the UE transmitter does not compensate these relaxations.  If the UE does compensate the SRS relaxations, then the values  can be used to correct the downlink channel estimates when
 .
Proposal 4:	If the SRS power relaxations are compensated by the UE transmitter, the UE should report the receiver losses  in addition to the SRS power relaxations .  If the UE does not compensate the SRS power relaxations, the UE may report the set of differences  or .
Proposal 5:	If the UE does not report receiver its receiver losses  and its SRS power relaxations  or the difference between its receiver losses and its SRS power relaxations  to the gNB, then the UE should assist the gNB in determining the differences  by reporting the amplitudes of channel measurements taken at the UE antenna ports of reference symbols transmitted from a gNB antenna port. Additionally, the UE should report the ratio  or the difference  for at least one antenna port p, if known.



Open issues summary
Sub-topic 2-0: How to handle this topic in Rel-18.
Moderator’s note:
RAN4 sent a LS to RAN1. RAN1 had been discussing this issue. However, RAN1 had still no consensus and RAN4 has not yet received a reply LS. And it seems that RAN1 stopped the discussion in Rel-18. RAN4 core parts in this WI has two meeting left and RAN4 needs to consider how to handle this topic in Rel-18.
Issue 2-0-1: How to handle this topic in Rel-18.
· Proposals
· Proposal 1: Not discuss until RAN4 receives RAN1 reply LS. (Qualcomm)

· Recommended WF
· Discuss the following options before discussing other sub-topics:
· Option 1: RAN4 stops the discussion on Topic#2 in Rel-18.
· Option 2: RAN4 continues discussion on Topic#2 in Rel-18.
· For option 2, it would be appreciated if companies share their views on how to move forward in RAN4#108bis and RAN4#109.


Sub-topic 2-1: Assumptions

Issue 2-1-1: Whether UE have power imbalance compensation for each SRS transmission
· Proposals
· Option 1: Clarify that it is up to UE implementation (Huawei)
· Option 2: UEs are supposed to compensate according to TS 38.213 (Ericsson)
· Recommended WF
· TBA

Issue 2-1-2: Effect of loss imbalance across RX paths
· Proposals
· Option 1: Need to consider (Lenovo)
· Option 2: Do not need to consider (Spreadtrum Communications, Huawei, Ericsson)
· Proposal 7: By inspecting different SRS antenna switching architectures presented in previous meetings, we can conclude that 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. (Ericsson)
· Recommended WF
· Check if option 2 is agreeable.

Issue 2-1-3: Optionality of reporting
· Proposals
· Proposal 1: Optional (Spreadtrum Communications, Ericsson)
· Optional per band (Spreadtrum Communications)
· Recommended WF
· It is optional to report the information to mitigate the impact of the SRS IL imbalance if the reporting solution is agreed to be introduced.

Issue 2-1-4: network configuration to enable UE reporting on SRS IL imbalance across SRS ports
· Proposals
· Proposal 1: It should be up to network configuration to enable UE reporting on SRS IL imbalance across SRS ports (when the UE indicates as support of it). (Huawei)
· 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)
· Recommended WF
· Proposal 1 if the reporting solution is agreed to be introduced.

Sub-topic 2-2: Solutions

Issue 2-2-1: Solutions of reporting the information to mitigate the impact of the SRS IL imbalance 
· Proposals
· Option 1: Both dynamic and static reporting are introduced. UE can indicate whether it supports dynamic or static (Spreadtrum Communications, Huawei)
· Option 1-A: Reporting actual IL imbalance for static manner, and the output power for dynamic manner (Spreadtrum 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 UE reports statically, UE needs to indicate compensation behaviour to NW. If the UE does perform self-compensation but still not keep the power balanced, UE could configure 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. 
· Option 1-B: Reporting actual IL imbalance (Huawei)
· 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: dynamic (Ericsson, [Lenovo])
· Option 2-A: Reporting configured maximum output power per SRS resource and the power headroom per SRS resource
· 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.
· Option 2-B: Reporting PCMAX,f,c(i,p) as PCMAX for the p-th SRS port, actual IL imbalance, and loss imbalance across RX paths (Lenovo)
· Define PCMAX,f,c(i,p) as PCMAX for the p-th SRS port and, and furthermore, define
·  .
· The UE should indicate if the SRS relaxations  are compensated so that the power at the antenna connectors is equal for all power settings such that
· 
· The values of the relaxations  can be used to correct the downlink channel estimate at all power levels  if the UE transmitter does not compensate these relaxations.  If the UE does compensate the SRS relaxations, then the values  can be used to correct the downlink channel estimates when
·  .
· If the SRS power relaxations are compensated by the UE transmitter, the UE should report the receiver losses  in addition to the SRS power relaxations .  If the UE does not compensate the SRS power relaxations, the UE may report the set of differences  or .
· If the UE does not report receiver its receiver losses  and its SRS power relaxations  or the difference between its receiver losses and its SRS power relaxations  to the gNB, then the UE should assist the gNB in determining the differences  by reporting the amplitudes of channel measurements taken at the UE antenna ports of reference symbols transmitted from a gNB antenna port. Additionally, the UE should report the ratio  or the difference  for at least one antenna port p, if known.
· Recommended WF
· Suggest making high level agreements such as:
· Static or dynamic reporting?
· Reporting actual IL imbalance or actual output power?

Sub-topic 2-3: Whether to introduce reporting solution

Issue 2-3-1: Whether to introduce reporting solution
· Proposals
· Option 1: Introduce (Spreadtrum Communications, Huawei, Ericsson)
· It is necessary for UE to depend on NW compensation when UE could not keep power balanced between main branch and diversity branch SRS port by self-compensation. (Spreadtrum Communications)
· 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 different AS-SRS capabilities accordingly. (Huawei)
· Option 2: Not introduce 
· Option 3: Not discuss until RAN4 receives RAN1 reply LS. (Quaclomm)
· Option 4: Other.
· RAN4 should focus on ΔTRxSRS requirement definition, and not go deeply in how the different antenna losses (OPPO)
· Recommended WF
· TBA

Issue 2-3-2: Applicability for 2RX/4RX
· Proposals
· Option 1: Also applicable to 2Rx/4Rx (Spreadtrum Communications, Ericsson)
· Proposal 9: 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.  (Ericsson)
· Option 2: Not applicable to 2Rx/4Rx (vivo)
· Recommended WF
· TBA

Topic #3: New UE capability allowing to indicate the number of RX paths
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315029
	Nokia, Nokia Shanghai Bell
	Observation 1: Combination of available max number of DL MIMO layers and max DL UE channel bandwidth can be indicated per CC basis even with the current specification of TS38.331.
Observation 2: if the proponent’s intent was to re-discuss something similar to “Study Item on Advanced Receiver Feature Concurrency and Capability Signaling for LTE [RP-161646]”, that discussion must be out of scope of NR_ENDC_RF_FR1_enh2.
Proposal: More specific justification to introduce a new UE capability allowing to indicate the number of RX paths different to indicated Max number of MIMO layers for UE’s supporting at least 4L is needed to discuss its necessity and if NR_ENDC_RF_FR1_enh2 is the suitable place to discuss it or not.

	R4-2315314
	Spreadtrum Communications
	Proposal 2: There is no need to introduce new UE capability allowing to indicate the number of RX paths.

	R4-2315434
	Xiaomi
	Proposal 1: New UE capability allowing to indicate the number of RX paths is not necessary.

	R4-2315831
	vivo
	Proposal 2: Further analysis and justification are needed for the capability to indicate the number of Rx paths, since declaration during test may also satisfy some need.

	R4-2316264
	Qualcomm France
	Observation 1: Many networks only support up to 4L transmission and it is therefore beneficial to enable more cases where 4L can be supported with improved performance due to 8Rx paths
Observation 2: Having accurate information of UE capabilities available at network enables improved CA and/or EN-DC configuration resulting in improved performance
Proposal 2: Introduce new UE capability allowing to indicate the number of RX paths different to indicated Max number of MIMO layers for UE’s supporting at least 4L. UE capability should be Per CC per band combination

	R4-2316365
	Huawei, HiSilicon
	Proposal 11: No need for UE to explicitly indicate Rx number. Since Rx diversity is transparent to the network and RAN2 design allows UE to indicate different values of one capability if that would be related to different Rx number per component carrier (by multiple sets of FeatureSetDownlinkPerCC ).

	R4-2316810
	Ericsson, CENC
	Proposal 4: Do not introduce a new UE capability allowing to indicate the number of RX paths different to indicated Max number of MIMO layers for UE’s supporting at least 4L.



Open issues summary
Moderator’s note:
The proposal of introducing new UE capability allowing to indicate the number of RX paths was a new proposal in last meeting. In last meeting, multiple companies had a question how to utilize this information by NW, which was also captured as WF in last meeting. In this meeting, the proponent brings further explanations on how to use this capability with example scenarios while multiple companies want further justification, and some other companies have concerns on the introduction.
<WF in last meeting>
FFS in next meeting further considering at least the following points:
· the benefit of number of Rx paths indication and how to use this information by NW.

Sub-topic 3-1: New UE capability allowing to indicate the number of RX paths
Issue 3-1-1: New UE capability allowing to indicate the number of RX paths
· Proposals
· Option 1: Introduce (Qualcomm)
· Introduce new UE capability allowing to indicate the number of RX paths different to indicated Max number of MIMO layers for UE’s supporting at least 4L. UE capability should be Per CC per band combination (Qualcomm)
· Option 2: More justification is needed. (Nokia, vivo)
· More specific justification to introduce a new UE capability allowing to indicate the number of RX paths different to indicated Max number of MIMO layers for UE’s supporting at least 4L is needed to discuss its necessity and if NR_ENDC_RF_FR1_enh2 is the suitable place to discuss it or not. (Nokia)
· Further analysis and justification are needed for the capability to indicate the number of Rx paths, since declaration during test may also satisfy some need. (vivo)
· Option 3: Not introduce. (Spreadtrum Communications, Xiaomi, Huawei, Ericsson)
· Since Rx diversity is transparent to the network and RAN2 design allows UE to indicate different values of one capability if that would be related to different Rx number per component carrier (by multiple sets of FeatureSetDownlinkPerCC ). (Huawei)
· Recommended WF
· FFS
Topic #4: Release independence and other 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315434
	Xiaomi
	Proposal 2: option 3 (release independent from R17) is our preference.

	R4-2315831
	vivo
	Proposal 3: For release impendence starting release of 8Rx:
· Rel-17: Preferred
· Rel-16: Can also be considered with the condition of supporting AS-SRS capability supported. 
· Rel-15: Suggested not be considered.

	R4-2315964
	OPPO
	Observation 4:   It is not necessary to combine 8Rx release independent issue together with the antenna switching IE, since 8Rx and SRS antenna switching are separate capabilities, and 8Rx UE can choose to support either Rel-15, Rel-16, or Rel-17 SRS antenna switching via corresponding capabilities.
Observation 5:   From signaling perspective, the 8Rx can be supported from Rel-15, however, UEs on the market now are mainly Rel-16.

Proposal 2:   	8Rx is supported from Rel-16 onwards.

	R4-2316264
	Qualcomm France
	Proposal 4: Continue discussion on Release independence during the remaining meetings


	R4-2316326
	ZTE Corporation
	[bookmark: OLE_LINK73][bookmark: OLE_LINK16]Proposal 5: 8Rx can be release independent from Rel-17.  


	R4-2316365
	Huawei, HiSilicon
	Observation 1: The 4Tx and 8Rx are under unified consideration in Rel-18 FR1 UE RF enhancement work item in the interest of FR1 UE evolution. One evident is RAN4 will study and specify the requirements for 4T8R AS-SRS as included in the WID scope.   
Observation 2: The 4Tx was agreed to be release independence since Rel-18. This seems to be based on the industry confidence on supporting this important component feature of Rel-18 FR1 UE RF evolution.
Proposal 4: Even though RAN4 should adopt Rel-18 release independent for 8Rx to align with 4Tx, it can be Rel-17 as compromise considering industry confidence and operator demands to get ready for Rel-18 FR1 UR RF evolution.

	R4-2316810
	Ericsson, CENC
	Proposal 11: If the preference is to adopt a single Release from which the 8Rx feature is independent, Rel-16 could be an acceptable compromise for us.

	R4-2316865
	NTT DOCOMO, INC.
	Proposal 3: 8Rx can be release independent from Rel-16.




Open issues summary
Moderator’s note:
Previous RAN4 meetings had been discussing this issue. Last meeting WF down scoped to Rel-15/16/17. In this meeting, companies show further compromise, but still no consensus.
<WF in last meeting>
FFS whether 8Rx can be release independent from Rel-15 or Rel-16 or Rel-17.

Sub-topic 4-1: Which release 8Rx can be release independent from
Issue 4-1-1: Which release 8Rx can be release independent from
· Proposals
· Option 1: Rel-16 ([vivo], OPPO, Ericsson, docomo)
· Option 2: Rel-17 (Xiaomi, vivo, ZTE, Huawei)
· Option 3: Continue to discuss (Qualcomm)
· Recommended WF
· FFS whether 8Rx can be release independent from Rel-16 or Rel-17.
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