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Introduction
In RAN4#108-bis, agreement has been reached that RAN4 further discuss the solution to mitigate the impact of SRS IL imbalance. In RAN4#109, we could discuss solutions further. A WF [1] was approved, this contribution provides our considerations on the remaining open issues.
Discussion
UE behaviour whether UE has power imbalance compensation
The UE calculates the total power of SRS resources through the formula in Section 7.3.1 of TS 38.213, then divides it by the number of SRS ports, and then obtains the power of each SRS port, which means that each SRS port has the same power, but the UE implementation is not always could satisfied. When the insertion loss of diversity branch SRS port is not large (e.g.≤4dB), diversity branch SRS port can reach up to same power with main branch SRS port by calibration compensation and aligning the parameters of PA and RFIC. When the insertion loss diversity branch SRS port is too large (e.g.＞4dB), UE could not keep power balanced between main branch SRS port and diversity branch by self-compensation.
In our understanding, UE just needs to report some information to NW. And about how to use this information to configure or schedule which is up to NW. We do not need to further specify any details on how specifically the NW would utilize such information.
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.
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.
Reporting methods
In last meeting, RAN4 could further discuss the solution to mitigate the impact of SRS IL imbalance. About reporting is static or dynamic which is not sure. In our understanding, reporting statically or dynamically is based on UE capabilities.
When UE supports to report statically, UE needs to indicate the behaviour of compensation to NW. UE needs to distinguish the behaviour whether performs UE self-compensation. If the UE does not perform self-compensation, 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 performs self-compensation but still does 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. 
When the UE supports to report dynamically, there is no need to distinguish the behaviour whether performs self-compensation. The UE obtains the output power of each SRS port (e.g. by PD detection) and reports the output power to NW, then NW calculates the difference value (main branch output power and each diversity branch output power) 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. 
In our understanding, reporting mechanism of SRS antenna switching dynamic or static is based on UE capabilities.
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.
Reporting Solutions impacts 
If reporting solution is static, that is, the UE capability should add RRC parameters which will impact RAN1.If reporting solution is dynamic which uses MAC CE way which is related to RAN2 may not impact RAN1.
Observation 2: Reporting statically will impact RAN1.
Applicability for 2RX/4RX
For TDD low frequency cells, gNB supports the adaptive function of SRS weight and PMI weight, so that the weight value can more accurately reflect the quality of channel and improve the downlink user throughput of edge users. 2RX/4RX may also have a large SRS IL, therefore, it is necessary to report SRS IL imbalance when the actual IL is large (e.g., band n79). At the same time, SRS insertion loss for 2RX basically be litter than 4RX and 8RX, therefore, when 8RX support reporting SRS IL but optional for 2RX/4RX.
Proposal 6: The reporting mechanism of 8RX is also applicable to 2RX/4RX but it will not be bound.
Optionality of reporting actual ΔTRXSRS
For some UEs by self-compensation could keep the power balanced between main branch and diversity branch, therefore it is not necessary to report the gNB for compensation. At the same time, self-compensation capabilities of different bands are different. Self-compensation of some high frequency bands is limited.
Proposal 7: No matter what the reporting solutions is, it is suggested that the reporting of this capability is optional and per band. 
RX path imbalances
For the TDD bands, uplink and downlink are reciprocal, gNB can measure SRS sent by UE, evaluate the downlink channel quality based on the uplink, and calculate the weight of the downlink beamforming. Therefore, by SRS antenna switching to measure uplink channel quality could reflect the quality of downlink channel. But SRS cannot reflect the PCB level conducted insertion loss of RX paths. There is always existing loss imbalance across RX paths. But RX paths can be thought of balanced when the signal is good performance because we focus more on SNR and we can align that with AGC. We could think that RX paths are balanced and we do not need to consider effect of loss imbalance across RX paths. 
Proposal 8: No need to consider the effect of loss imbalance across RX paths.
Conclusions
In this paper, we provide our views on 8RX UE RF requirements, we have made the following proposals and observations:
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. 
· [bookmark: _GoBack]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.
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