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1. Introduction
In previous RAN1 meeting, the following agreements were achieved with respect to SRS configuration and transmission:
Agreements:
· SRS transmitted in an active UL BWP has the same numerology as that configured for that BWP. 

· For LTE SRS sequences: 

· NR should support UE specific configured bandwidth based on tree-like SRS bandwidth sets (analogues to LTE)

· FFS the parameters used for configuring bandwidth allocation, e.g. whether or not CSRS and BSRS   can be reused in a UE specific manner

· NR should support to sound substantially all UL PRBs in a BWP 

· FFS details of SRS bandwidth sets and RE mapping methods

· Note that the design shall consider the maximum allowed bandwidth of a BWP

Agreement:
For aperiodic SRS, 

· Aperiodic SRS resource(s) are always triggered on a per set basis by DCI.

· A code-point of the SRS request field in DCI can be mapped to one or more SRS resource sets.

Agreement:
Both downlink and uplink DCIs contain an SRS request field

Agreement:
Group common DCI can be used to trigger aperiodic SRS resource set.

Agreement:
SRS request field in DCI to trigger transmission of SRS resource set: 2bits 
Agreement:
Only support TDM between SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH in Rel-15 from UE perspective.
In this contribution, we share our views on remaining issues and text proposals on SRS design.
2. Discussion
2.1. SRS configuration

For periodic SRS, one or more SRS resource sets can be configured by RRC signalling. For semi-persistent SRS, one or more SRS resource sets can be configured by RRC signalling, one or more SRS resource sets within RRC configuration can be activated/deactivated by MAC CE. For aperiodic SRS, one or more SRS resource sets can be configured by RRC signalling, one or more SRS resource sets within RRC configuration can be triggered by SRS request field carried by DCI. It was agreed maximum 4 BWPs can be configured for a UE and only 1 BWP can be activated at a time. It was agreed SRS resource sets configuration are associated with BWPs.
For aperiodic CSI-RS triggering, linkage between CSI-RS resource set and CSI-RS resource configuration field is clearly defined. Same mechanisms can be applied for aperiodic SRS. Linkage between SRS resource sets and SRS request field should be configured by higher layer, one SRS trigger state can be associated to one or more SRS resource sets. 
Not only for BWP transmission, but also for SUL/non-SUL transmission, carrier based SRS resource sets configuration also should be additionally introduced to support flexible transmission on SUL/non-SUL carrier. SRS resource sets configuration also can be associated with SUL/non-SUL carrier.
For aperiodic SRS transmission in SUL/non-SUL carrier, as SUL/non-SUL carrier transmission can be dynamically indicated by DCI. Therefore, each SRS trigger state can be associated with different SRS resource sets for non-SUL/SUL respectively.

Proposal 1:
· For aperiodic SRS configuration, association between SRS resource sets and aperiodic SRS trigger states are configured per BWP per SUL/non-SUL carrier by higher layer.
2.2. SRS switching among CCs

In LTE, UE can sound among CCs. CC indexes and assocaition between SRS request field and CC indexes are configured by higher layer parameter. However, in NR, due to wider bandwidth and UE power limitation, the UE may not sound all CC bandwidth. BWP information also should be configured when SRS switches among CCs. Since SRS resource sets configuration has included BWP and CC information, there is no need to additionally configure CC index for SRS switching among CCs.
Proposal 2:
· For SRS switching among CCs, cc-Index related description should be removed from specification.
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.213 v15.0.0
11.4 SRS switching

For a serving cell where a UE is not configured for PUSCH/PUCCH transmission or for a serving cell where higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, DCI format 2_3 includes one block of bits for {SRS request, TPC command, … TPC command} fields for the UE if the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group where the SRS request field applies to a set of serving cells provided by higher layer parameter cc-SetIndex and each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set. Otherwise, if the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group, DCI format 2_3 includes one or more blocks of bits for {SRS request, TPC command} as described in [5, TS 38.212] where each block applies to a serving cell. The SRS request field is not present if a value of higher layer parameter fieldTypeFormat2_3 is 0; otherwise, the SRS request field is present in DCI format 2_3. 

A UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group is provided by higher layer parameter srs-CC-SetIndexlist a number of sets of serving cells without PUSCH/PUCCH transmission. For each set of serving cells, the UE is provided an index for the set by higher layer parameter cc-SetIndex and an index for each serving cell in the set by higher layer parameter cc-IndexInOneCC-Set. 

--------------------------------------------------------End text proposal----------------------------------------------------------
2.3. SRS switching among BWPs
To prevent UE power consumption in wideband operation scenario, BWP was introduced in NR. However, when transmission switching among BWPs, this restriction of only one BWP is activated may lead to low efficiency due to tardy CSI measurment. Besides, in TDD system, when different uplink and downlink BWPs are configured by higher layer, measurement on multiple BWPs to acquire downlink BWP CSI is also required. Consequently, SRS switching among BWPs can also be introduced. For SRS switching among BWPs, to acquire CSI as soon as possible and reduce SRS resource consumption, at least aperiodic SRS should be supported. 
Proposal 3:
· SRS switching among BWPs are supported in NR.
2.4. Multiplexing between SRS and other UL channels
If SRS switching among BWPs is supported in NR, simultaneous transmission SRS and other UL channels/RSs in different BWPs may lead to power control and power ramping problems. To prevent these problems, when SRS and other uplink channels/RSs are collided, the following dropping rules should be predefined.

· The UE is not expected to be configured to transmit SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH on the same symbol(s) but in different BWPs.

· The UE is not expected to be configured to transmit aperiodic SRS and short PUCCH with aperiodic CSI report on the same symbol(s) but in different BWPs.
· The UE shall not transmit semi-persistent/periodic SRS when short PUCCH carrying only CSI reports are transmitted on the same symbol(s) but in different BWPs.
· The UE shall not transmit semi-persistent/periodic short PUCCH carrying semi-persistent/periodic CSI report only when semi-persistent/periodic SRS is transmitted on the same symbol(s) but in different BWPs.
· The UE shall not transmit aperiodic SRS when short PUCCH carrying beam failure recovery request is transmitted on the same symbol(s) but in different BWPs.
· The UE shall not transmit periodic SRS when semi-persistent/aperiodic SRS is configured on the same symbol(s) but in different BWPs.
· The UE is not expected to be configured to transmit multiple periodic SRS on the same symbol(s) but in different BWPs.
· The UE shall not transmit semi-persistent SRS when aperiodic SRS is configured on the same symbol(s) but in different BWPs.
· The UE is not expected to be configured to transmit multiple semi-persistent SRS on the same symbol(s) but in different BWPs.
· The UE is not expected to be configured to transmit multiple aperiodic SRS on the same symbol(s) but in different BWPs.
Proposal 4:
· Dropping rules should be predefined when SRS and other UL channels/RSs are collided but in different BWPs.
3. Conclusion
In this contribution, remaining issues on SRS are discussed with the following proposals:

Proposal 1:
· For aperiodic SRS configuration, association between SRS resource sets and aperiodic SRS trigger states are configured per BWP per SUL/non-SUL carrier by higher layer.

Proposal 2:
· For SRS switching among CCs, cc-Index related description should be removed from specification.
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.213 v15.0.0
11.4 SRS switching

For a serving cell where a UE is not configured for PUSCH/PUCCH transmission or for a serving cell where higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, DCI format 2_3 includes one block of bits for {SRS request, TPC command, … TPC command} fields for the UE if the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group where the SRS request field applies to a set of serving cells provided by higher layer parameter cc-SetIndex and each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set. Otherwise, if the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group, DCI format 2_3 includes one or more blocks of bits for {SRS request, TPC command} as described in [5, TS 38.212] where each block applies to a serving cell. The SRS request field is not present if a value of higher layer parameter fieldTypeFormat2_3 is 0; otherwise, the SRS request field is present in DCI format 2_3. 

A UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group is provided by higher layer parameter srs-CC-SetIndexlist a number of sets of serving cells without PUSCH/PUCCH transmission. For each set of serving cells, the UE is provided an index for the set by higher layer parameter cc-SetIndex and an index for each serving cell in the set by higher layer parameter cc-IndexInOneCC-Set. 

--------------------------------------------------------End text proposal----------------------------------------------------------
Proposal 3:
· SRS switching among BWPs are supported in NR.
Proposal 4:
· Dropping rules should be predefined when SRS and other UL channels/RSs are collided but in different BWPs.
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