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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we propose two TPs to clarify the spatial filter used for SRS transmission.
Maintenance for SRS
[bookmark: _Ref525931782]Spatial Transmission Filter for ‘nonCodebook’ 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 associatedCSI-RS or SRS-SpatialRelationInfo can be configured to the UE, but not both of them; see more discussions in Section 2.2 and proposal 2. However, TS 38.214 does not clarify the spatial filter used for 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, an SRS resource in the SRS resource set should be transmitted with the same spatial transmission filter that was used to receive the associatedCSI-RS. 

Proposal 1: RAN1 specification for SRS transmission in UE sounding procedure section should clarify that, for SRS resource set with usage set to ‘nonCodebook’, when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured, an SRS resource in the SRS resource set is transmitted with a spatial domain filter that was used to receive the associated CSI-RS.
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.2.1 	UE sounding procedure
….
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 the SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and with higher layer parameter associatedCSI-RS 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 the SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and with higher layer parameter associatedCSI-RS 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, 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,
[bookmark: _Hlk515880410]-	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). For SRS in a resource set with usage set to ‘codebook’ or ‘antennaSwitching’  in frequency range 1, 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, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, [For other cases] 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 receives the DCI triggering aperiodic SRS in slot n, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-	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 the SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and with higher layer parameter csi-RS 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----------------------------------------------------------

[bookmark: _Ref525930866]Cross-Carrier Indication of SRS Spatial Relation
The following agreement from RAN1#92bis on cross-carrier beam indication for SRS is in the RAN1 specification with a generic wording “configured on the same or different component carrier and/or bandwidth part”. The agreement needs to be aligned with the RRC / MAC-CE spec.
 (
Agreement:
 (RAN1#92-bis)
Support uplink cross-carrier beam indication for PUCCH and SRS 
Add Cell index and BWP information in 
SpatialRelation
 configuration
)
Excerpt from TS 38.331 
SRS-SpatialRelationInfo ::=     SEQUENCE {
    servingCellId                       ServCellIndex                       OPTIONAL, -- Need S
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
Excerpt from TS 38.321 


Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE

Proposal 2: RAN1 specification should capture the agreement in RAN1#92bis regarding cross-carrier beam indication according to the RAN2 implementation of the RRC / MAC-CE parameters.
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.2.1 	UE sounding procedure
[bookmark: _Hlk497223612]…
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.
-	…
[bookmark: _Hlk500903520]-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo, if configured, contains the ID of the reference RS. The reference RS can be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on serving cell and uplink bandwidth part indicated by higher layer parameters servingCellId and/or uplinkBWP if present, the same or different component carrier serving cell and/or bandwidth part as the target SRS otherwise.
…
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 configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise,  or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, the same or different component carrier serving cell and bandwidth part as the SRS resource(s) in the SRS resource set otherwise. 
[bookmark: _Hlk512330606]-    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.
-    …
-------------------------------------------------------End of TP for 38.214----------------------------------------------------------


Conclusion
Proposal 1: RAN1 specification for SRS transmission in UE sounding procedure section should clarify that, for SRS resource set with usage set to ‘nonCodebook’, when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured, an SRS resource in the SRS resource set is transmitted with a spatial domain filter that was used to receive the associated CSI-RS. See TP in section 2.1.
Proposal 2: RAN1 specification should capture the agreement in RAN1#92bis regarding cross-carrier beam indication according to the RAN2 implementation of the RRC / MAC-CE parameters. See TP in section2.2.
[bookmark: _GoBack]-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.2.1 	UE sounding procedure
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.
-	…
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo, if configured, contains the ID of the reference RS. The reference RS can be an SS/PBCH block, CSI-RS configured on the same serving cell as the target SRS, or if higher layer parameter servingCellId is provided, on a serving cell indicated by servingCellId, or the reference RS can be an SRS configured on the same or different component carrier serving cell and/or active uplink bandwidth part as the target SRS, or if higher layer parameters servingCellId and/or uplinkBWP are provided, on a serving cell indicated by servingCellId and/or an uplink bandwidth part indicated by uplinkBWP.
…
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, configured on the same serving cell as the target SRS, or if higher layer parameter servingCellId is provided, on a serving cell indicated by servingCellId, or the reference RS can be an SRS resource configured on the same or different component carrier serving cell and/or active uplink bandwidth part as the SRS resource(s) in the SRS resource set, or if higher layer parameters servingCellId and/or uplinkBWP are provided, on a serving cell indicated by servingCellId and/or an uplink bandwidth part indicated by uplinkBWP. 
-    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.
-    …
-------------------------------------------------------End of TP for 38.214------------------------


4 References
[bookmark: _Ref485329177]Chairman’s notes, RAN1#92bis.
[bookmark: _Ref485329084]3GPP TS38.214 v15.2.0.
3GPP TS38.331 v15.2.0.
3GPP TS38.321 v15.2.0.
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