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Diverse aspects of requirements can be figured out during NR implementation. This contribution mainly discuss the issues concerning SRS enhancement in Rel-17. 
Flexible triggering and/or DCI overhead/usage reduction
	a.	Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction


In previous release, the slot offset of SRS resource is configured by high layer signaling and one trigger state can associate multiple resource set. Due to the semi-static feature of SRS slot offset values, frequent collision may occur between SRS transmission and DL symbols configured via SFI. For solving this issue, dynamic explicit/implicit signaling of SRS slot offset will surely provide more flexibility. If combing with common-PDCCH like indication, the signaling overhead can be further reduced.
Proposal 1: Enhanced slot offset indication for aperiodic SRS resource via common PDCCH could be investigated.
From specification perspective, the usage of SRS resource is unique in Rel-15/ Rel-16, high layer signaling configures one out of {beamManagement, codebook, nonCodebook, antennaSwitching}. Nevertheless, in real implementation one SRS resource (set) can be utilized for multiple usages, e.g., ‘antenna switching’+’codebook-based transmission’ or ‘antenna switching’+’non-codebook -based transmission’. Besides, the semi-static methods seems not to be time-efficient and dynamic signaling　can be complementary, e.g., via DCI or MAC-CE. Therefore, in Rel-17 the usage indication of SRS resource (set) should be ameliorated so as to facilitate multiple usages indication.
Proposal 2: New indication method needs to be introduced for indication of multiple usages for SRS resource (set).

Increasing Rx number for antenna switching
	b.	Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})


Increase Rx number to {6, 8} could produce new combinations, e.g., 1T6R, 1T8R, 2T6R, 2T8R, 4T6R and 4T8R. Nevertheless, not all the combinations are reasonable. 1T6R and 1T8R may need more SRS resources transmission and large delay is inevitable. Besides, during the discussion of Rel-16 TEI session, a UE supporting 1T4R could also support 1T1R, 1T2R and 1T4R. Similar to the TEI case, a UE support 2T8R may also support 1T4R, 1T2R, 1T1R, etc. 
Proposal 3: The following xTyR for antenna switching can be considered:
· 2T6R, 2T8R and 4T8R
Proposal 4: Combinations of xiTyjR should be considered for the newly introduced values.

Enhance SRS capacity and/or coverage
	c.	Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency


SRS time bundling/SRS repetition
With the purpose of enhancing SRS capacity/coverage, SRS time bundling could be considered. For realizing the bundling functionality, the bundled SRS should have the same spatial filter and/or digital precoder which can be guaranteed by gNB.
Specifically, the following issues need to be addressed during Rel-17:
· What’s the mechanism of enabling/disabling SRS time bundling?
· How can gNB indicate the SRS time bundling size?
· On the premise of SRS bundling and codebook/non-codebook usages for SRS, what is the relationship between time-bundling SRS and its associated DMRS? 
Proposal 5: The issues below need to be considered in Rel-17.
· What’s the mechanism of enabling/disabling SRS time bundling?
· How can gNB indicate the SRS time bundling size?
· On the premise of SRS bundling and codebook/non-codebook usages for SRS, what is the relationship between time-bundling SRS and its associated DMRS? 
In Rel-15/16, the supported repetition number for SRS is {1, 2, and 4}. In Rel-17, the number can be increased up 14, of which the maximum value corresponds a whole slot duration.
Proposal 6: The supported values for SRS repetition number can be enlarged up to 14.

Partial sounding across frequency 


Fig.1 Procedure of SRS partial sounding
Traditionally, in order to acquire uplink CSI of full-band, a large bandwidth for SRS is required. In Rel-17, we may resort to the procedure of partial sounding for consuming less overhead, and improving SRS coverage. 
Firstly, a new terminology ‘subband’ shall be introduced. A subband consists several continuous RBs, within which SRS transmission can occupy part of or the whole frequency resources. Specifically, under the concept of partial sounding, the whole procedure can be decoupled into two phases.
Phase-I: UE transmits SRS resource over all the subbands or part of the subbands, where SRS resources are placed by a fixed position within each subband, e.g., the center few RBs. 
Phase-II: Followed by gNB instruction, UE chooses to transmit SRS in one specific subband where SRS spans the whole subband bandwidth.
The benefit of partial sounding is obvious, to achieve less SRS overhead and coverage enhancement. However, the procedure of two phases SRS transmission is different from the one used in current Rel-15/Rel-16 specification. 
At least before further proceeding, the following questions need to be addressed first in Rel-17.
· How can we define the concept of ‘suband’ where SRS transmit?
· Do the simultaneous SRS transmissions in different subbands belong to one SRS resource or different SRS resources?
Proposal 7: Under the SRS partial sounding procedure, the following questions need to be addressed first in Rel-17.
· How can we define the concept of ‘subband’ where SRS transmit under partial sounding procedure?
· Do the simultaneous SRS transmissions in different subbands belong to one SRS resource or different SRS resources?

Conclusions
Proposal 1: Enhanced slot offset indication for aperiodic SRS resource via common PDCCH could be investigated.
Proposal 2: New indication method needs to be introduced for indication of multiple usages for SRS resource (set).
Proposal 3: The following xTyR for antenna switching can be considered:
· 2T6R, 2T8R and 4T8R
Proposal 4: Combinations of xiTyjR should be considered for the newly introduced values.
Proposal 5: The issues below need to be considered in Rel-17.
· What’s the mechanism of enabling/disabling SRS time bundling?
· How can gNB indicate the SRS time bundling size?
· On the premise of SRS bundling and codebook/non-codebook usages for SRS, what is the relationship between time-bundling SRS and its associated DMRS? 
Proposal 6: The supported values for SRS repetition number can be enlarged up to 14.
Proposal 7: Under the SRS partial sounding procedure, the following questions need to be addressed first in Rel-17.
· How can we define the concept of ‘subband’ where SRS transmit under partial sounding procedure?
· Do the simultaneous SRS transmissions in different subbands belong to one SRS resource or different SRS resources?
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