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Introduction
In RAN1#109 the following was agreed 
Agreement 
Study the following for SRS enhancement to manage inter-TRP cross-SRS interference targeting TDD CJT via SRS interference randomization and/or capacity enhancement
· Precoded SRS for DL CSI acquisition


Discussion
Depending on the UE awareness of 
i) system setup, 
ii) system objectives and
iii) channel conditions, 
different approaches are optimal. 
Case 1:
For a system with a limited set of TRP antennas and TRP nodes the UE may acquire channel information based on broadcasted CSI-RS signals. If the objective is to maximize the transmission strength of the channels in DL (i.e. for CJT) the UE can be configured to directly determine the eigenmodes of the channels and transmit precoded SRS signals to address them. Possible interference needs to be handled by the network, that based on SRS from multiple UEs, reduce transmissions in directions not intended, e.g., by zero-forcing. 
Case 2: 
If on the other hand the objective for the Case 1 scenario is for the UE to aid the interference reduction, i.e., to minimize interference from neighboring TRPs in DL, UEs may be configured derive a precoder addressing a subspace with minimum interference toward neighboring TRPs (not intended for CJT) based on CSI-RSs.
Case 3:
For a system with a limited set of TRP antennas and TRP nodes, if the UE does not have access to CSI, a codebook based precoder may be preferred, especially if the number of configured channels are less than the number of UE antennas.
Case 4:
If the TRP has a massive set of antennas it is not feasible to acquire CSI based on broadcasted CSI-RS at the UE. At least initially, a codebook-based approach may be preferable. However, if the UE can receive CSI-RS which are associated with the SRS, based on hardening the UE can get a good estimate of the covariance matrix and further derive the eigenmodes. Possible, “SRS for interference” can be introduced where associated CSI-RS from interfered nodes can be detected and avoided in the UE precoder selection.

An example:
In general, to compute a precoder, a UE need to have access to CSI. Figure 1 below, shows a scenario where two TRPs transmit CSI-RS to a UE with two antennas. 
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Figure 1. CSI acquisition at UE.

The UE can have at least 3 strategies for precoder determination as shown in Figure 2.
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Figure 2, 3 strategies a UE can take when computing a precoder for SRS transmission.

Strategy 1 is for the UE to address the strongest channel (i.e., the dominant eigenmode transmission). This mode assumes that the TRBs to jointly decode the received SRS and further perform JCT in the DL if SRS for DL CSI is used. 
Strategy 2 the UE target the TRP 1 and target the strongest channel without any interference concerns e.g., toward TRP2 in the figure. 
In Strategy 3, the UE Target TRP 2 and at the same time minimize the interference toward TRP1.
Note, that in general each of TRP 1 and TRP2 may be clusters of TRPs for JCT operation. 


Observation 1: A UE must be aware of the objectives for what precoder to derive.
Observation 2: A UE must be aware of system properties when it derives a precoder.
Observation 3: Enhancements related to precoded SRS for DL CSI acquisition requires configuration of the UE. 
Proposal 1: For 3GPP to select and evaluate most relevant scenarios and the expected advantage of using precoded SRS for DL CSI.
Proposal 2: Identify objectives for precoder for SRS transmission for DL CSI acquisition. 

[bookmark: _Hlk47386123]Conclusions
Here we list the Observations and Proposals made in this contribution 
Observation 1: A UE must be aware of the objectives for what precoder to derive.
Observation 2: A UE must be aware of system properties when it derives a precoder.
Observation 3: Enhancements related to precoded SRS for DL CSI acquisition requires configuration of the UE. 
Proposal 1: For 3GPP to select and evaluate most relevant scenarios and the expected advantage of using precoded SRS for DL CSI.
Proposal 2: Identify objectives for precoder for SRS transmission for DL CSI acquisition.
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UE transmits SRS
such that sum-power
is maximized at TRPs.

Strategy 2

UE transmits SRS
such that power at
the best TRP is
maximized.

Strategy 3
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UE transmits SRS
such that power at
one TRP is zero.




