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1 Introduction

In last meeting, further progress has been achieved to refine UL non-codebook transmission. Meanwhile, there are still some remaining issues need to be addressed to finalize UL non-codebook based transmission. In this contribution, we discuss the remaining issues and raise the text proposal to fix them.

2 Indication of CSI-RS associated with A-SRS
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 agreement we have achieved in last meeting clearly states that SRS request field in DCI can be used to simultaneously trigger A-SRS and its associated A-CSI-RS transmission and the associated A-CSI-RS shall be transmitted in the same slot as the SRS request. The agreement shall be captured in 38.214.
The text proposal for TS38.214 is provided as follows:
	6.1.1.2
Non-Codebook based UL transmission
< Unchanged parts are omitted >
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.
-
If aperiodic SRS resource is configured, the associated NZP CSI-RS for UL channel measurement is indicated via SRS request field in DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-
If the UE is configured with aperiodic SRS associated with aperiodic NZP CSI-RS, the presence of the associated CSI-RS is indicated by the SRS request field. The CSI-RS is located in the same slot as the SRS request field, while any of the tci-States for aperiodic CSI-RS shall not be configured with ‘QCL-TypeD’.
-
If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config per set.
< Unchanged parts are omitted >


3 The beam used for receiving associated A-CSI-RS 
In current specs, when aperiodic SRS resource set is associated with aperiodic CSI-RS for non-codebook UL transmission, the spatial domain filter for the aperiodic CSI-RS reception is not clear. If UE receives the aperiodic CSI-RS via a spatial domain filter which is different from the spatial domain filter used for SRS transmission, the derived precoder for SRS transmission based on measuring the aperiodic CSI-RS may be mismatched. 
To address this issue, UE should receive the associated aperiodic CSI-RS based on the spatial domain filter for SRS resource, which is configured with spatialRelationInfo. 
Proposal 1: When the higher layer parameter spatialRelationInfo is configured for aperiodic SRS resource(s), UE should receive the associated aperiodic CSI-RS by the spatial domain filter configured by the spatialRelationInfo.
4 Correction on SRI indication

R1-1715235 was agreed in RAN1#90 meeting,

· Note: The gNB should only signal SRI(s) such that the UL precoding transmission inferred from the signalled SRI(s) can be simultaneously conducted by the UE.
For NCB, when UE’s supported simultaneous transmitted SRS resources is X, the gNB can configure the same as X, or more than X SRS resources in the set for NCB transmission. For the case the gNB configures the same value of SRS resources as X, the agreement was already supported. However, for the case the gNB configures more SRS resources than X, the agreement has not been captured yet. 
For example, when X=2, to support antenna selection, the gNB needs to configure more SRS resources than the value of 2-54a, as shown in Figure 1. The UE can associate the first 2 SRS resources with one pair of UE antenna ports, and the second 2 SRS resources with the another pair of UE antenna ports. The actual association is implemented by the UE. The proper GP (which can be zero) is configured between the first 2 SRS resources and the second 2 SRS resources. Those SRS resources associated with the same ports, can span the same OFDM symbol or two adjacent OFDM symbols respectively, as shown in Figure 1.
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Figure 1. Examples of SRS configuration for non-codebook transmission
The gNB cannot ensure SRS resources from different antenna pairs to be transmitted simultaneously. The UE probably don’t support full dynamically antenna combination. It depends on UE antenna structure. Thus, only SRS from the same antenna pair can be indicated to the UE. Referred to the DCI table in 38.212 as below, certain rows (marked as yellow) of SRI indication could be invalid for PUSCH indication. For simplicity, SRI 0 and 1, 2 and 3 are fixed to be two pairs for antenna selection. It does not restrict the mapping between SRI and UE antenna ports.
Table 1: SRI indication for non-codebook based PUSCH transmission, 
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The text proposal for TS38.214 is provided as follows:
	6.1.1.2
Non-Codebook based UL transmission
< Unchanged parts are omitted >
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured.
If the maximum number of SRS resources which can be configured to the UE for simultaneous transmission equals to 2 and the number of configured SRS for NCB transmission is greater than 2, the UE shall only expect to be indicated with the index in SRI field which is associated with the SRI(s) only from either {0,1}, or {2,3}, in DCI format 0_1 in Table 7.3.1.1.2-29, [5 38.212].
< Unchanged parts are omitted >


Furthermore, as only one SRS resource contains only one SRS port, it’s ok to add total number of Tx ports over all SRS resources configured for NCB, transmitted on one OFDM symbol in UE capability report. Current UE feature 2-54a shall be modified to be clearer aiming at NCB. Details can be found in our companion contribution [3]. The text proposal of UE feature is shown below:
----Text Proposal for UE feature list------------------------------------------------------------------------------------
	#
	Feature group
	Components
	RAN WG recommendation

	< Unchanged parts are omitted >

	2-54a
	Simultaneous SRS Tx
	1. Maximum number of Tx SRS ports simultaneously transmitted across SRS resources configured for NCB-based PUSCH transmission per CC at one symbol,



	Candidate Value Set: 

{1, 2, 3, 4}




----Text Proposal ends----------------------------------------------------------------------------------------------------
5 Reference SRS resource for Type 1 PUSCH transmission with configured grant

For reference SRS resource that SRI indicates, the following agreements were made during RAN1 92 meeting:

Agreement:
For codebook based UL transmission, the SRI in slot n is associated with the most recent transmission of the SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.

Agreement:
For non-codebook based uplink transmission, support the same time domain behavior at SRS resource set level as that of the codebook based uplink transmission case
However, these agreements cannot be applied to the case of Type 1 PUSCH transmission with configured grant because the SRS resource indicator (higher layer parameter srs-ResourceIndicator) is not carried by a PDCCH but is carried by a PDSCH that is scheduled by the PDCCH. Moreover, the PDCCH and PDSCH scheduled by the PDCCH can exist in different slot, in which case there is ambiguity that which slot is considered to be the reference point for SRS resource. 

For the simplicity and avoid unnecessary ambiguity, we propose to follow the same mechanism with DCI based transmission such that the PDCCH that schedules a PDSCH carrying the SRS resource indicator information is used as a timing reference for SRS resource selection. With this concept, the proposed text is as follows:

The text proposal for TS38.214 is provided as follows:
	6.1
UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
For Type 1 PUSCH transmissions with a configured grant, the indicated SRS resource in slot n is associated with the most recent transmission of SRS resource identified by the higher layer parameter srs-ResourceIndicator, where the SRS resource is prior to the PDCCH scheduling the PDSCH that carries the higher layer parameter srs-ResourceIndicator before slot n.
< Unchanged parts are omitted >


6 Summary of proposals
The observations and proposals made in this paper are summarized as follows:
Proposal 1: When the higher layer parameter spatialRelationInfo is configured for aperiodic SRS resource(s), UE should receive the associated aperiodic CSI-RS by the spatial domain filter configured by the spatialRelationInfo.
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