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Topic #1: SRS IL imbalance indication
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]




Tentative agreement:
· Define the new UE capabilities for SRS IL imbalance indication
· [UE shall ensure the equal power on the antenna ports for each SRS transmission occasion.] When there is residual SRS IL imbalance after UE compensates , UE will report information on residual SRS IL imbalance to the network in either static or dynamic way.

Issue 1-1-3: NW configuration to enable SRS IL imbalance reporting

Agreement: 
· 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).
· FFS on whether the signalling is per Cell or per UE.

Issue 1-1-4: The effect of loss imbalance across RX paths for SRS power imbalance.

Agreement: Do no further discuss the effect of loss imbalance across RX paths for SRS power imbalance in Rel-18.


