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1. Introduction
In RAN1 92# meeting, the following agreements were achieved with respect to SRS configuration and transmission [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.
Agreement (New RRC parameter):
· The slot offset with respect to DCI that triggers an SRS resource set is higher layer configured in a per SRS resource set

· FFS: Details on the support for aperiodic SRS for 1T4R
Agreement (RRC parameter update):
maxNrofSRS-ResourceSets




INTEGER ::= 16

-- Maximum number of SRS resource sets.

maxNrofSRS-Resources




       INTEGER ::= 64

-- Maximum number of SRS resources in an SRS resource set.

maxNrofSRS-ResourcesPerSet 



INTEGER ::= 16
In this contribution, we share our views on remaining issues on SRS for 1T4R antenna switching and SRS carrier switching based on the latest specification [2][3].
2. Discussion
2.1. SRS for 1T4R antenna switching
For SRS for 1T4R antenna switching, it was agreed one SRS set with 4 SRS resources can be configured, each SRS resource is transmitted on different symbol. As only the last 6 symbols can be used for SRS transmission and at least a guard symbol should be reserved for SRS antenna switching, all those aspects lead to SRS for 1T4R antenna switching can not be implemeted within one slot. 
Additionally, it was also agreed aperiodic SRS trigger offset is configured per SRS resource set by higher layer. As slot format can be dynamically changed by DCI, set level slot offset may cause ambiguous for aperiodic SRS for 1T4R antenna switching transmission within multi-slots, different SRS resources have different slot offsets. 
Considering all above aspects, it is more proper if flexible SRS resources division within a slot level time window for SRS for 1T4R antenna switching is supported, e.g. 1+3, 2+2 or 3+1 SRS resource division within a 2 slots time window. SRS resources can be transmitted in order of slot within the slot level time window if the slot is avilable for SRS transmission. SRS resources transmission is in order of higher layer configuration. Not only for SRS for 1T4R antenna switching, same mechanism also can be applied for other usecase if one SRS set cannot be completely transmitted within a slot.
Proposal 1:
· For one SRS resource set cannot be completely transmitted within a slot,

· Flexible SRS resource division is supported, e.g. 1+3, 2+2 or 3+1.
· SRS resources are transmitted slot by slot (excluding non-available slot) within a X slots time window, where X is [2].
· The transmission order of SRS resources in time domain is same as the configuration order of SRS resources in the higher layer parameter srs-ResourceIdList. 

-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214 v15.0.0
6.2.1.2 UE antenna switching
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

…
-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports, SRS resources shall be transmitted within a [X] slots time window in order of slot which excludes non-available slot, the transmission order of SRS resources in time domain is same as the configuration order of SRS resources which is configured by higher layer parameter srs-ResourceIdList.
--------------------------------------------------------End text proposal----------------------------------------------------------
For SRS for 1T4R antenna switching, when aperiodic SRS transmission is triggered, aperiodic SRS shall be transmitted in multi-slots. If two aperiodic SRS are collided, dropping rules should be predefined to prevent frequent aperiodic SRS collision. Not only for aperiodic SRS for 1T4R antenna switching transmission, aperiodic SRS for beam management also has same issue. To address above problem, when two aperiodic SRS resource sets were collided at least in one symbol, the latest triggered one would be transmitted to avoid continual collision.
Proposal 2:
· When two aperiodic SRS resources in two separately triggered SRS resource sets are collided at least on one symbol, the latest triggered one shall be transmitted.

2.2. SRS switching among CCs

In the case of DL bandwidth is larger than UL bandwidth, SRS carrier switching can assistant gNB acquire full DL bandwidth CSI. In NR, it is well known that SRS can be used for beam management/codebook/non-codebook/antenna switching transmission, and multiple SRS resource sets can be configured for a UE. However, for SRS carrier switching, there is no agreement on which SRS resource set shall be used. This might lead to ambiguous and inefficiency when multiple SRS resources were configured for a cell without PUSCH transmission and all those configured SRS resources were transmitted. 
To avoid above problem, supporting only one SRS resource set can be transmitted for a cell without PUSCH transmission for SRS carrier switching is recommended, where at least the SRS resource set can be used for codebook transmission or antenna switching.    
Proposal 3:
· For SRS switching among CCs and for a cell without PUSCH transmission, the UE is expected to be configured with one SRS resource set which is used for codebook transmission or antenna switching.

-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214 v15.0.0
6.2.1.3 UE sounding procedure between component carriers
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306].
…
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE is expected to be configured with one SRS resource set with higher layer parameter SRS-SetUse is set to ‘codebook’ or ‘antenna switching’.
…
--------------------------------------------------------End text proposal----------------------------------------------------------
3. Conclusion
In this contribution, remaining issues on SRS for 1T4R antenna switching and SRS carrier switching are discussed with the following proposals and text proposals:

Proposal 1:
· For one SRS resource set cannot be completely transmitted within a slot,

· Flexible SRS resource division is supported, e.g. 1+3, 2+2 or 3+1.

· SRS resources are transmitted slot by slot (excluding non-available slot) within a X slots time window, where X is [2].

· The transmission order of SRS resources in time domain is same as the configuration order of SRS resources in the higher layer parameter srs-ResourceIdList. 

-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214 v15.0.0
6.2.1.2 UE antenna switching
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

…
-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports, SRS resources shall be transmitted within a [X] slots time window in order of slot which excludes non-available slot, the transmission order of SRS resources in time domain is same as the configuration order of SRS resources which is configured by higher layer parameter srs-ResourceIdList.
--------------------------------------------------------End text proposal----------------------------------------------------------
Proposal 2:
· When two aperiodic SRS resources in two separately triggered SRS resource sets are collided at least on one symbol, the latest triggered one shall be transmitted.

Proposal 3:
· For SRS switching among CCs and for a cell without PUSCH transmission, the UE is expected to be configured with one SRS resource set which is used for codebook transmission or antenna switching.

-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214 v15.0.0
6.2.1.3 UE sounding procedure between component carriers
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306].
…
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE is expected to be configured with one SRS resource set with higher layer parameter SRS-SetUse is set to ‘codebook’ or ‘antenna switching’.
…
--------------------------------------------------------End text proposal----------------------------------------------------------
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