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Introduction
[bookmark: _Ref494215420]In this contribution, we discuss the TCI state configuration for AP CSI-RS associated with AP SRS used for the non-codebook based UL.

Discussion
In RAN1#92b, the following agreements were made for joint triggering of AP CSI-RS and AP SRS used for non-codebook based UL [1].
	Agreement
When the UE is configured with AP-SRS and AP-CSI-RS associated with the AP-SRS for non-codebook based UL transmission, 
· Any of the TCI states in the scheduled CC should not be configured with QCL Type D.
· AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.
· The presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI.
· The QCL assumption for receiving the associated AP-CSI-RS for non-codebook-based transmission is up to UE implementation 
· Note: This does not preclude the use of the CSI request field to trigger this AP CSI-RS for DL CSI acquisition 



The agreements have the following problems
· Precluding QCL-TypeD if the precoder of SRS is derived from CSI-RS, may limit the use of such an association in high frequency band, where channel reciprocity is common among calibrated UEs. Actually, any TCI states not configured with QCL-TypeD should be the condition for the following bulletins, instead of the behavior.
· The QCL assumption for receiving the CSI-RS up to UE implementation is not a valid assumption from both network’s and UE’s perspective. If the assumptions on delay and Doppler is not correct, the performance would be severely compromised.
The sources leading to the above problems is that firstly we do not support TCI configuration for the AP CSI-RS associated with the AP SRS, and that secondly, the AP CSI-RS is limited in the slot containing the DCI triggering AP SRS transmission. To provide the better performance for Rel-15 non-codebook based UL, we propose to revisit the agreements made in RAN1#92b.
Since channel reciprocity is much more common in high-frequency band TDD spectrum, there is no reason to preclude the use of CSI-RS to derive the precoder of SRS in high frequency band. Meanwhile, compared to configuring srs-SpatialRelationInfo, which is based on a single-port DL RS and on the per SRS-resource basis, CSI-RS based precoder determination have the following advantages
· Support precoder of SRS with the rank larger than 1 within the same Tx beam, which cannot be realized via srs-SpatialRelationInfo.
· Support orthogonal precoders between SRS resources, since it is based on SVD decomposition, which does not change the singular value of the channel.
Proposal 1: Support association between AP CSI-RS and AP SRS, even QCL-TypeD is configured for the configured TCI states.

For UE’s QCL assumption on the AP CSI-RS, it can be based on one the following methods:
· Alt.1 AP CSI-RS is triggered by another DCI prior to the DCI triggering the AP SRS, and the slot offset for the AP CSI-RS ensures that the AP CSI-RS and the DCI triggering the AP SRS are in the same slot, and the TCI states for the AP CSI-RS is configured within the AP CSI report triggering state.
· Alt.2 UE assumes that the TCI associated with the AP CSI-RS jointly triggered with the AP SRS is the default TCI state in that slot, which is determined in the same way as the TCI state determined for the PDSCH, including all QCL parameters.
· Alt.3 Explicitly configure the TCI states of the AP CSI-RS associated with the AP SRS in the SRS triggering state, and UE’s QCL assumption on AP CSI-RS follows the same as the AP CSI-RS for the AP CSI report triggering.
Proposal 2: Support at least one of the following for indicating the TCI state for the AP CSI-RS associated with an AP SRS used for non-codebook based UL.
· Alt.1 AP CSI-RS is triggered by another DCI triggering AP CSI reporting prior to the DCI triggering the AP SRS.
· Alt.2 UE assumes that the TCI associated with the AP CSI-RS jointly triggered with the AP SRS is the default TCI state in that slot.
· Alt.3 Explicitly configure the TCI states of the AP CSI-RS associated with the AP SRS in the SRS triggering state.

Conclusion
In this contribution, we have discussed the issues on the TCI configuration for the AP CSI-RS associated with the AP SRS used for non-codebook based UL transmission. Based on the discussion, we have the following proposals:
Proposal 1: Support association between AP CSI-RS and AP SRS, even QCL-TypeD is configured for the configured TCI states.
Proposal 2: Support at least one of the following for indicating the TCI state for the AP CSI-RS associated with an AP SRS used for non-codebook based UL.
· Alt.1 AP CSI-RS is triggered by another DCI triggering AP CSI reporting prior to the DCI triggering the AP SRS.
· Alt.2 UE assumes that the TCI associated with the AP CSI-RS jointly triggered with the AP SRS is the default TCI state in that slot.
· Alt.3 Explicitly configure the TCI states of the AP CSI-RS associated with the AP SRS in the SRS triggering state.
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