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Introduction
In the last meeting, RAN1 has discussed remaining issues for RAN1 specs and updated the RAN1 specs. In this contribution, we discuss remaining issues on SRS resource transmission for BWP switch.

[bookmark: OLE_LINK1]SRS resource transmission for BWP switch
Clarification of SRS resource transmission on an active BWP
At RAN1#92, the following agreement was made for SRS resource set configuration [1].
	Agreement (RRC parameter update):
SRS resource set configuration is supported per BWP. SRS is always transmitted in an active BWP within an active CC.



This implies, UE transmits a SRS resource as long as BWP is active that corresponds to the resource to which the SRS resource of interest mapped.
On the other hand, for CSI reporting topics, issues on BWP switch were raised [2][3] regarding uncertainty depending on timing relation between BWP switch and reporting related resources for both CSI-RS transmission and CSI reporting. For SRS resource transmission, there are similar issues because SRS resource and SRS resource set contain configured parameters correspond to other resources associated by either SRS-SpatialRelationInfo or associatedCSI-RS: 
The parameter SRS-SpatialRelationInfo could indicate one of three choices, SSB/PBCH, CSI-RS or SRS. So, UE needs to check if an active BWP is available for the resources corresponding to the SRS-SpatialRelationInfo as well, to prepare SRS resource transmission. In other words, applicability of SRS transmission depends on activation situation not only for UL BWP for targeted SRS resource but also for DL or UL BWP of another time instance that correspond to associated resource i.e. SSB/PBCH, CSI-RS or SRS.
The other parameter associatedCSI-RS could indicate CSI-RS. The same applies, applicability of SRS resource transmission depends on activation situation not only for corresponding UL BWP for targeted SRS resource but also for DL BWP that corresponds to associated CSI-RS resource.
Taking above points into account, our proposed modification on TS38.214 are indicated in appendix part to clarify ‘active BWP’ for SRS resource transmission.
Proposal 1:
· To apply the text proposals as in appendix part.

SRS resource transmission for multiple BWPs in different CCs
In the current specification TS38.214, the following SRS request field descriptions for aperiodic SRS transmission have been captured in the section 6.2.1:
	The 2-bit SRS request field [5, TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 6.2.1-1. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].
Table 6.2.1-1: SRS request value for aperiodic SRS
	Value of SRS request field
	Description

	'00'
	No aperiodic SRS trigger

	'01'
	The 1st SRS resource set(s) configured by higher layers 

	'10'
	The 2nd SRS resource set(s) configured by higher layers

	'11'
	The 3rd SRS resource set(s) configured by higher layers







The use case of multiple SRS resource sets include not only beam management but also uplink CA. For example, when two uplink component carriers are configured to a UE, two different SRS resource sets are configured and each of SRS resource set is associated with each uplink component carrier. In this case, A-SRS transmission associated with the SRS resource sets indicated by a value of SRS resource field is triggered. In addition, a SRS resource set is also associated with an uplink BWP in a component carrier. Therefore, RAN1 should also clarify the case of multiple SRS resource sets in different CCs.
As one example, the 1st SRS resource sets are associated with BWP#0 on serving cell #0 and UL BWP#0 on serving #1. When the SRS transmission related to the 1st SRS resource sets are triggered, and BWP#0 on serving cell#0 is active and BWP#1 on serving cell#1 is non-active, SRS resource on serving cell#1 cannot be transmitted according to the agreements in RAN1#92 in the previous section, i.e. SRS resource on serving cell#0 is transmitted. 

Proposal 2:
· When triggered for aperiodic SRS transmission with a trigger state associated with multiple SRS resource sets:
· Triggered SRS resource transmissions associated with non-active BWPs are dropped while the remaining SRS resource of the SRS resource set(s) associated with active BWPs are transmitted

Conclusion
In this contribution, we discuss necessary clarification on SRS resource transmission for BWP switch, namely; a) ‘active BWP’ for SRS resource transmission taking SRS configuration and BWP switch aspects into account and b) transmission/dropping behavior of SRS resource associated to a trigger state for multiple BWPs in different CCs.
Proposal 1:
· To apply the text proposals as in appendix part.
Proposal 2:
· When triggered for aperiodic SRS transmission with a trigger state associated with multiple SRS resource sets:
· Triggered SRS resource transmissions associated with non-active BWPs are dropped while the remaining SRS resource of the SRS resource set(s) associated with active BWPs are transmitted
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Appendix
[bookmark: _Toc501048220][bookmark: _Hlk497223612]Text proposal for section 6.1.1.2 of TS38.214 (based on R1-1803555)
6.1.1.2	Non-codebook based UL transmission
[bookmark: _Hlk494787623]For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse set to ‘nonCodebook’. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. 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.
[bookmark: _GoBack]For non-codebook based transmission, the UE can measure NZP CSI-RS resource on an active DL BWP to calculate the precoder used for the transmission of precoded SRS on an active UL BWP. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.
Unaffected parts omitted…

Text proposal for section 6.2.1 of TS38.214 (based on R1-1803555)
6.2.1	UE sounding procedure
Unaffected parts omitted…
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'periodic':
-	if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the reception of the SSB/PBCH on an active DL BWP, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS on an active DL BWP, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the transmission of the periodic SRS on an active UL BWP. 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'semi-persistent':
-	when a UE receives an activation command [10, TS 38.321] for SRS resource set 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 no later than the minimum requirement defined in [11, TS 38.133]. The activation command also contains spatial relation assumptions provided by a list of references to reference signal resources, one per element in the activated SRS resource set. Each entry in the list refers to either an SS/PBCH, NZP CSI-RS resource, or SRS resource.
-	when a UE receives a deactivation command [10, TS 38.321] for activated SRS resource set 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 no later than the minimum requirement defined in [11, TS 38.133]. 
-	if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the reception of the SSB/PBCH on an active DL BWP, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS on an active DL BWP, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS on an active UL BWP.
-	if an SRS resource in the activated resource set is configured with the higher layer parameter SRS-SpatialRelationInfo, the UE shall assume that the reference in the activation command to the reference signal resource overrides the one configured in SRS-SpatialRelationInfo.
 For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType 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 activation command where a codepoint of the DCI may activate one or more SRS resource set(s).
-	if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the reception of the SSB/PBCH on an active DL BWP, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, or of the aperiodidc CSI-RS on an active DL BWP. If the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource on an active UL BWP with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS on an active UL BWP. 
Unaffected parts omitted…
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