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1. Introduction
8Rx for FWA devices is one of the main targets in FR1, and leftover issue is about the SRS IL reporting which is captured in WF [1]. This paper will discuss this open issue.

2. [bookmark: _Hlk126176045]Discussion
2.1 UE compensation
Whether UE will compensate the SRS IL differences among different antennas was discussed in previous meetings, and in our UE design currently, it is able to do the power compensation of SRS IL from PA to different antenna ports. It means UE can make sure the different antenna ports have same power level until PA max power is achieved. If PA max power is achieved, the SRS IL to different antennas will show. However, it should also be noticed that whether and when UE will do the compensation is UE implementation dependent.

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

2.2 SRS IL changes
SRS IL depends on the RFFE paths that each SRS resource maps to the physical antennas. And usually UE will implement more than 4 antennas for each band to avoid the problems like hand blocking issues. When UE detects there is hand blocking problems, it will change the antennas used for Tx and Rx. In this case the SRS resource mapping to the physical antennas will be changed and so does the SRS ILs as show in figure 1.


Figure 1 SRS antenna port mapping to Real Antennas may be changed due to for example hand blocking
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.

2.3 Static or dynamic reporting
For the two aspects discussed above, it can be seen that whether and when UE will do the SRS IL compensation is up to UE implementation. This makes NW have no idea whether UE has already done the compensation if only rely on the static reporting, and so does the SRS IL changes situation only UE itself knows whether the reported SRS IL is applicable or not.
To make sure the gNB compensation is correct, the dynamic reporting shall be considered.
Observation 3:   Dynamic reporting is necessary to make sure gNB knows whether it needs to do compensation or which value it should be used.

When it comes to the details of dynamic reporting, up to now there seems no much discussion. 

To cope with the above UE compensation issue:
At least UE needs to indicate whether the SRS IL has been compensated inside and the compensation usually only happens when the Tx power from PA is not enough. That means in most of the time, the compensation is done by UE itself, and only when UE is in cell edge for example, gNB compensation will join. 

After UE indicate gNB to do compensation, then some while later, UE Tx power itself is enough to do the compensation, then it needs to re-indicate gNB to not do the compensation.

To further cope with the hand blocking issue:
The hand blocking factor needs to be added, which means when the hand blocking happens in the region where UE self-compensation cannot help then it will report to the gNB about the different SRS ILs and mapping to the SRS antenna ports to be used. The new SRS IL values need to be reported to gNB.

After gNB receives these dynamic indications from UE, it will do or not do the SRS IL compensation in the channel estimation. These details might need to be considered when saying static or dynamic reporting is needed or not since it may mean quite different even called dynamic reporting.

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.

2.4 Gain of SRS IL compensation in gNB
[bookmark: _Hlk149744806]The gain of SRS IL compensation in gNB has been evaluated in RAN4 and also RAN1. According to RAN1 feature lead summary [2], it seems there is no common understanding on how much gain can be achieved especially the findings that “SRS IL imbalance has no impact to downlink transmission with low rank”. The typical area that UE cannot do the self-compensation is the cell edge where usually low rank is scheduled, this may make the gain from gNB compensation in the field is not significant comparing to the complexity of reporting.

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.

2.5 2R/4R cases
Regarding whether the ΔTRxSRS compensation can be applied to 2Rx and 4Rx. Our understanding is the gain is not significant considering the real antenna IL difference is small.

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.
3. Conclusions
In this contribution, 8Rx related requirements are discussed and got the following observations and proposals.

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.
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