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1		Overall description
An issue that insertion loss (IL) for the diversity branch might be different from the main branch has been identified by RAN4, and the IL imbalances across branches are called SRS IL imbalance. 
RAN4 has defined relaxations for 2Rx and 4Rx as a non-ideal factor in PCMAX_L, f, c, so that the transmission power of any SRS resource from diversity branch would be allowed for a certain reduction when the UE is configured to transmit at its maximum configured output power. Additionally, RAN4 has defined the related requirements for 8Rx in this release making the relaxations larger in order to deal with 8Rx RF architecture that would increase the implementation complexity. The following definition is excerpted from TS 38.101-1.
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RAN4 has agreed to address this issue by allowing UE to report the information on the actual SRS IL imbalance for each SRS resource/port, i.e. for each SRS resource within the SRS resource set which is configured for antenna switching usage. UE can report the information on SRS IL imbalance for each pattern (i.e. indicated in srs-TxSwitch, srs-TxSwitch-v1610 or srs-AntennaSwitchingBeyond4RX-r17) it supports. 
To this end RAN4 has discussed methods for reporting and the information to be provided to the network.
One proposed solution is to report the actual SRS IL imbalance per SRS port. For instance, the IL difference between the 1st antenna port (belongs to the first SRS resource within the SRS resource set) and each of other seven antenna ports (belongs to the each of other SRS resources within the SRS resource set) when SRS-TxSwitch capability is indicated as 1T8R should be reported. 
The second proposed solution is to report the PHR and the configured maximum output power for each SRS resource transmission occasion, allowing the NW to know the actual output power at each antenna connector (which implicitly includes the IL imbalance on top of any applied MPR) and whether the UE transmits at its maximum configured output power.
RAN4 consider the following aspects important for reporting:
1. New UE capabilities are defined for Static SRS IL reporting approach and Dynamic SRS IL reporting approach.
a. Static reporting means that the UE will report the SRS IL imbalance values according to the configured SRS resources with antenna switching usage, and the UE shall maintain output powers imbalanced, i.e., no power compensation for the SRS IL, depending on the reported values at the respective antenna connectors for SRS transmission during SRS antenna switching only when the feature is enabled by network. 

b. For dynamic reporting, there is no conclusion in RAN4 between the following two solutions:
i. SRS IL imbalance is reported only when UE is configured with SRS resources and there is power imbalance across transmit antenna connectors due to SRS IL (i.e., UE cannot compensate for SRS IL)
1. UE will report maximum power imbalance due to SRS IL across ports via UE capability.
2. Further, UE will trigger the power imbalance updated reporting when the imbalance are changed larger than RRC configured threshold compared to the value in the UE capability, for example transmit antennas are changed due to hand blocking impacts. The threshold can be one from {0dB, 1dB, 2dB, 3dB}.
3. The SRS IL imbalance reporting granularity is 1dB and reported value range is [0dB…10dB].
4. Note: UE is expected to compensate SRS IL in SRS transmissions unless the SRS transmission power reaches Pcmax,f,c limit similar to legacy UE behavior in Rel-17.
ii. Reporting of the maximum output power per resource and the power headroom per SRS resource. For each SRS resource of a SRS resource set used for antenna switching, a Type 3 Power Headroom and the corresponding configured maximum configured output power Pcmax,f,c. The Pcmax,f,c is configured per SRS resource and transmission occasion and contains the IL on top of any MPR applied for the transmitted SRS resource with any applicable number of SRS ports. A 1 dB reporting granularity would be sufficient, and the value ranges for PHR and Pcmax,f,c can be the same as in the standard Type 3 PH report.
2. The above SRS reporting should be enabled or disabled by gNB indication.
3.  Actual SRS IL imbalance reporting is for 4Rx and 8Rx UE’s in Rel-18.
[bookmark: _GoBack]It is up to RAN2 to decide whether to introduce both schemes.
2		Actions
To RAN2 
ACTION: 	RAN4 respectfully ask RAN2 to consider above information for their future work on enabling UE report on actual SRS IL imbalance.   
3		Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #110	     February 26 – March 1, 2024	         Athens, Greecek
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ATesses is applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘antennaSwitching”
when

) UE transmits SRS on the second SRS resource in every configured SRS resource set when the SRS-TxSwitch
capability is indicated as 't112' or 't1rl-tlr2’

b) UE transmits SRS on the second, third and fourth SRS resources of the total 4 SRS resources from all
configured SRS resource set(s) consisting of one SRS port when the SRS-TxSwifch capability is indicated as
'tlr4' or. 'tlr4-t2r4' or 'tirl-t1r2-t1r4' or. 't1rl-t1r2-t2r2-t1r4-t2r4'

¢) UE transmits SRS from the second SRS port pair on the second SRS resource in every configured SRS
resource set consisting of two SRS ports when the SRS-TxSwitch capability is indicated as ' 2r4' or ' tlr4-
{24, or 'tLr1-t1r2-t212-2r4' Or 'tlrl-tLr2-2r2-tlrd-2r4", or

d) UE transmits SRS to a DL-only carrier

The value of ATgssgs is 4.5dB for bands whose Fur_gs is higher than the Fur,_jow 0f 179 and 3 dB for bands
whose Fur_g is lower than the Fur oy 0f 079 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 APpayerciss = 3 dB. or
when UE indicating &xDiversity-r16-.




