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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, four TPs are provided for the correction of codebook and non-codebook based UL transmission.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Maintenance for codebook based UL transmission
It had been agreed that codebook and non-codebook based UL transmission was supported for configured grant PUSCH transmission, the precoding information and number of layers is configured by higher layer parameters as follows:
ConfiguredGrantConfig ::=				SEQUENCE {
	…
	rrc-ConfiguredUplinkGrant				SEQUENCE {
			…
            precodingAndNumberOfLayers			INTEGER   (0..63),
            srs-ResourceIndicator				INTEGER   (0..15),
			…
	}																									OPTIONAL  -- Need R
}
However, this case for PUSCH scheduled by configured grand is missed in codebook based UL transmission section in TS38.214. One TP is provided as follows:
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
[bookmark: _Toc510988218]6.1.1.1	Codebook based UL transmission
For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], or the TPMI and SRI are given by precodingAndNumberOfLayers and srs-ResourceIndicator according to subclause 6.1.2.3,where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
----------------------------------------------------------------End of TP --------------------------------------------------------------
Maintenance for non-codebook based UL transmission
One NZP CSI-RS resource can be configured for one SRS resource set to calculate the precoders for SRS resources for non-codebook based transmission. gNB should also configure the QCL information for the UE to receive the NZP-CSI-RS using appropriate beams for FR2. If it is associated with a periodic CSI-RS resource, the UE could acquire the QCL assumption by the higher layer parameter qcl-InfoPeriodicCSI-RS defined in the NZP-CSI-RS-Resource IE. If it is associated with a semi-persistent CSI-RS resource, the UE could acquire the QCL assumption by the activation command for this CSI-RS resource. For aperiodic CSI-RS resource, the QCL assumption is configured by the higher layer parameter qcl-info defined in the CSI-AperiodicTriggerStateList IE, which is invalid when it is associated with one SRS resource set and is triggered by SRS request rather than CSI request. Beam correspondence is an mandatory capability for Rel-15 UE, it means that UE could use the same beam to receive the CSI-RS and transmit the SRS resource, based on this assumption, we have the following proposal and one corresponding TP:
Proposal 1: UE could receive the aperiodic CSI-RS resource associated with the SRS resource set with the spatial domain transmission filter indicated by higher layer parameter spatialRelationInfo. 
Based on the above proposal, we provide the follow TP:
Here is a text proposal for [TS 38.214] for capturing this missing UE behavior.
Text proposal for non-codebook based UL transmission if aperiodic CSI-RS is associated with a SRS resource set for non-codebook [TS 38.214, Section 6.1.1.2]:
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.1.1.2	Non-codebook based UL transmission
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set if it is associated with a periodic or sime-persistent CSI-RS resource.
The UE shall receive the CSI-RS resource with the spatial domain transmission filter indicated by spatialRelationInfo when a aperiodic CSI-RS is associated with a SRS resource set.
----------------------------------------------------------------End of TP --------------------------------------------------------------
For non-codebook-based transmission, the specification [TS 38.214] supports the case that the calculation of precoder at the UE can be based on measuring a DL signal, the associated CSI-RS. In this case, SRS-SpatialRelationInfo is not configured in the “nonCodebook” SRS resource set. On the other hand, specification clarifies that only one of the two higher layer parameters associated CSI-RS or SRS-SpatialRelationInfo can be configured to the UE, but not both of them; see more discussions in Proposal 1. 
However, there is currently no RAN1 agreement or specification support in TS 38.214 for the case of non-codebook-based PUSCH transmission when associated CSI-RS is not configured, but SRS-SpatialRelationInfo is configured. In this case, since SRS-spatialRelationInfo for each SRS resource is individually and separately configured (unlike associated CSI-RS, which is commonly configured for all SRS resources for the non-codebook based PUSCH), each layer of a PUSCH transmission can basically adopt a different precoder. In particular, the precoder for the SRS resource is based on measurement of a DL RS resource (SSB or CSI-RS) provided by the SRS-spatialRelationInfo. 
Proposal 2: For non-codebook-based PUSCH transmission, when associated CSI-RS is not configured, but SRS-SpatialRelationInfo is configured, the precoder for the SRS resource is based on measurement of a DL RS resource (SSB or CSI-RS) provided by the SRS-spatialRelationInfo.
Here is a text proposal for [TS 38.214] for capturing this missing UE behavior.
Text proposal for non-codebook based PUSCH without associatedCSI-RS [TS 38.214, Section 6.1.1.2]:
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.1.1.2	Non-codebook based UL transmission
For non-codebook based transmission, when associatedCSI-RS is not configured in SRS-Config for SRS resource set with usage set to ‘nonCodebook’, if the UE is configured with the higher layer parameter SRS-spatialRelationInfo containing the ID of a reference 'ssb-Index' or a 'csi-RS-Index', the UE can calculate the precoder used for the transmission of precoded SRS associated with a SRS resource based on measurement of the  referenceSignal provided by higher layer parameter SRS-spatialRelationInfo for the SRS resource . If the UE is configured with the higher layer parameter SRS-spatialRelationInfo containing the ID of a reference ‘srs’, the UE can calculate the precoder used for the transmission of precoded SRS associated with a SRS resource based on measurement of a reference SS/PBCH block or a reference CSI-RS whose ID is provided in the SRS-spatialRelationInfo of the reference ‘srs’. 
-------------------------------------------------------End of TP for 38.214----------------------------------------------------------
Maintenance for non-codebook-based SRS resource set
For SRS transmission, the specification TS 38.214 supports the case that spatial transmission filter for SRS is based on the higher layer parameter SRS-spatialRelationInfo. On the other hand, specification clarifies that, for SRS resource set with usage set to ‘nonCodebook’, only one of the two higher layer parameters associated CSI-RS or SRS-SpatialRelationInfo can be configured to the UE, but not both of them; see more discussions in proposal 1.
However, there is currently no RAN1 agreement or specification support in [TS 38.214] for the transmission of the SRS resource set with usage set to nonCodebook” when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured. In this case, associated CSI-RS is configured commonly for all SRS resources within that SRS resource set, so all SRS resources in the set will be transmitted with the same spatial transmission filter that was used to receive the associated CSI-RS. This is, in general, different from the case of spatialRelationInfo that is configured individually/separately for each SRS resource within an SRS resource set. 
Proposal 3: For SRS resource set with usage set to ‘nonCodebook’, when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured, all SRS resources in the SRS resource set are transmitted with the same spatial domain filter that was used to receive the associated CSI-RS.
Here is a text proposal for [TS 38.214] for capturing this missing UE behavior.
Text Proposal for SRS [TS 38.214, Section 6.2.1]
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'periodic':
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index' or if SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and if the higher layer parameter associatedCSI-RS is configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS., 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'semi-persistent':
-	when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from slot The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.
-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo.
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from slot 
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index' or if SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and if the higher layer parameter associatedCSI-RS is configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS.
If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active when SRS resource configuration is activated, otherwise it is considered suspended.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). The minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 42.
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index' or if SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and if the higher layer parameter associatedCSI-RS is configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
-------------------------------------------------------End of TP for 38.214----------------------------------------------------------
Conclusion
Proposal 1: UE should receive the aperiodic CSI-RS resource associated with the SRS resource set with the spatial domain transmission filter indicated by higher layer parameter spatialRelationInfo. 
Proposal 2: For non-codebook-based PUSCH transmission, when associated CSI-RS is not configured, but SRS-SpatialRelationInfo is configured, the precoder for the SRS resource is based on measurement of a DL RS resource (SSB or CSI-RS) provided by the SRS-spatialRelationInfo.
[bookmark: _GoBack]Proposal 3: For SRS resource set with usage set to ‘nonCodebook’, when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured, all SRS resources in the SRS resource set are transmitted with the same spatial domain filter that was used to receive the associated CSI-RS.
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.1.1.1	Codebook based UL transmission
For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], or the TPMI and SRI are given by precodingAndNumberOfLayers and srs-ResourceIndicator according to subclause 6.1.2.3,where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
----------------------------------------------------------------End of TP --------------------------------------------------------------
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set if it is associated with a periodic or sime-persistent CSI-RS resource.
The UE shall receive the CSI-RS resource with the spatial domain transmission filter indicated by spatialRelationInfo when a aperiodic CSI-RS is associated with a SRS resource set.
----------------------------------------------------------------End of TP --------------------------------------------------------------
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.1.1.2	Non-codebook based UL transmission
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set if it is associated with a periodic or sime-persistent CSI-RS resource.
The UE shall receive the CSI-RS resource with the spatial domain transmission filter indicated by spatialRelationInfo when a aperiodic CSI-RS is associated with a SRS resource set.
----------------------------------------------------------------End of TP --------------------------------------------------------------
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'periodic':
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index' or if SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and if the higher layer parameter associatedCSI-RS is configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS., 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'semi-persistent':
-	when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from slot The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.
-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo.
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from slot 
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index' or if SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and if the higher layer parameter associatedCSI-RS is configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS.
If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active when SRS resource configuration is activated, otherwise it is considered suspended.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). The minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 42.
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index' or if SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and if the higher layer parameter associatedCSI-RS is configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
-------------------------------------------------------End of TP for 38.214----------------------------------------------------------
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