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Introduction
This document we discuss precoded SRS for DL CSI acquisition. 
Based on discussions during RAN1#110bis-e in “FL summary on SRS enhancements” section 2.7 “Precoded SRS for DL CSI acquisition”, [1], no consensus could be reached, and further no agreement was made. 
To our understanding the main concerns raised by the opponents relates to the workload due to the complexity of supporting this feature. This is a fair view, considering the time allocation in Rel-18 WI phase. However, we believe that a smaller step toward full feature support can be made.

Discussion
Based on discussions during the RAN1#110bis-e it was clear that there are two camps of companies that are ither in favor of using precoded SRS for DL CSI acquisition, or not. 
In our view there is a lot of potential performance that can be harvested, and why we feel that it is relevant to further explore the feasibility of using precoded SRS for DL CSI acquisition. Even if Rel-18 will only be able to reach a small step, it would be a step in a good direction. 
One of the main concerns among companies relates to Tx/Rx calibration. This can be understood as that there is an unknown phase/amplitude offset between the UL RF signal paths and similarly between the DL RF signal paths. Further, the measured phase/amplitude offset between the receive paths based on a received signal cannot be used to define the relative phases of an UL signal, unless they are calibrated. This is the very similar in nature to the BC used in FR2.
Observation 1: The already specified BC capability may be useful 
There are methods to calibrate the Tx/Rx that needs to be aided by the system. At this point we understand that some companies hesitate to implement them. However, there are not just handheld UEs/low cost but also more expensive UEs, this means that more sophisticated HW may be expected. Therefore, we suggest introducing a capability (e.g. BC) as a first step to solve this issue.
Proposal 1: Investigate is BC can be used to indicate UL/DL calibration status for support of precoded SRS for DL CSI acquisition 
As of now, we understand that the legacy schemes only support diagonal precoding matrix for UL transmissions (streams are associated with the antennas, a.k.a. non-precoded) for DL-CSI acquisition. However, we understand that DL non-diagonal transmissions are supported. For the DL, “precoded transmissions” use RS derived from the diagonally precoded SRS. The CSI-RS enables the UE to derive a DL beam-former and further receive optimally. Also in this case, we believe that uncalibrated Rx/Tx should have the same negative influence, and further if precoded SRS is enables it will mainly influence the UL performance if the precoder is configured to span the same subspace. 
Observation 2: if precoded SRS is enables it will mainly influence the UL performance
Proposal 2: 3GPP to specify CB for precoded SRS.
A further issue that was raised during RAN1#110bis-e is that the gNB does not have full channel knowledge. We are not sure about the relevance of this statement as the gNB will have “full knowledge” of the effective channel, which for the same number of SRS can be configured to span the same subspace. We do not see any problem with performing e.g., ZF or MU scheduling based on the effective channel. It would be good if the opponents could clarify their concerns.
Finally, we agree that it would not make sense at this stage to include 1TyR UEs for schemes using precoded SRS’s as it would require coherent transmissions supporting intermediate PA switching.
Proposal 3: Down prioritize precoded SRS for 1TyR UEs. 
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Here we list the Observations and Proposals made in this contribution 
Observation 1: The already specified BS capability may be useful 
Observation 2: if precoded SRS is enables it will mainly influence the UL performance
Proposal 1: Investigate is BC can be used to indicate UL/DL calibration status for support of precoded SRS for DL CSI acquisition 
Proposal 2: 3GPP to specify CB for precoded SRS.
Proposal 3: Down prioritize precoded SRS for 1TyR UEs. 
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