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1. Introduction 
In RAN#86 meeting [1], it is agreed that the work item aims to enhance the SRS for both FR1 and FR2. The objects are as below, 
3. Enhancement on SRS, targeting both FR1 and FR2:

a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction

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

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

In this contrition, we provide our views on those study points.  
2. Discussion
2.1 Increase the flexibility and usage reduction
In LTE, both periodic and aperiodic SRS resources could be configured for uplink channel estimation. Periodic SRS with large periodicity could be used as the long term and average channel estimations, and aperiodic SRS could be triggered for short term channel estimation and could be used to update the long term channel information to improve the accuracy. However, the flexibility of SRS is limited in NR, e.g., only one SRS resource set can be configured with higher layer parameter usage set to 'codebook' or 'non-codebook' for uplink transmission, and same time domain behavior is allowed for SRS resources in one SRS resource set. When periodic SRS resource set is configured, if the periodicity is small, the accuracy of channel estimation can be guaranteed, but the overhead is increased. Conversely, if the periodicity is large, the overhead is reduced at the expense of accuracy.

In order to balance the accuracy and overhead, a periodic SRS resource set with large periodicity and an aperiodic SRS resource set should be allowed to be configured to UE for single usage. Either increasing the number of SRS resource set for one usage or allowing multiple time domain behavior for one SRS resource set could be considered for 'codebook' or 'non-codebook' transmission. 

Proposal 1 
The time domain behavior flexibility of SRS for 'codebook' or 'non-codebook' transmission should be enhanced to facilitate channel estimation.
Current NR specification treats the uplink channel estimation and downlink channel estimation of SRS separately. SRS for antenna switching is used for DL CSI acquisition and SRS for codebook is used for UL channel estimation. Given that the SRS resources for both codebook and antenna switching could be transmitted in a same manner, UE could be configured with same SRS resources for both codebook and antenna switching transmission, which could provide an opportunity to achieve both uplink and downlink channel estimation with single SRS transmission to reduce overhead. 
However, in RAN1#95 meeting [2], the following conclusion was made during Rel-15 maintenance. 
	Conclusion

If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for.


Left to UE implementation will lead to ambiguity to gNB, e.g., if SRS resource 1 and SRS resource 2 are associated with both SRS set for codebook and SRS set for antenna switching, whether UE has transmitted the two SRS resources with antenna switching will seriously impact the CSI acquisition for gNB. Therefore, it should be clarified the UE behavior in Rel-17 when same SRS resources are associated with multiple sets with different usage.
Proposal 2 
Same SRS resources could be associated with multiple sets with different usage to reduce SRS resource overhead. 

2.2 SRS antenna switching
Before specify SRS antenna switching configuration for xTyR UE with up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8}), it should be clarified the possible combinations of x transmitting antennas and y receiving antennas for UE implementation, e.g., the UE with 1T8R may not have practical use case. So, for xTyR UE with up to 8 antennas, it should be justified the possible combinations of x and y firstly. Besides, similar as the discussion in Rel-16 TEI, the possible UE capability combinations should be also discussed.
Proposal 3 

For xTyR UE with up to 8 antennas, it should be justified which UE capabilities needed to be specified firstly.

For the new UE capabilities which are needed to be specified, the configurations of SRS for antenna switching in Release 15 could be reused in some case. For example, when the indicated UE capability is 't4r8', like the SRS configurations with the UE capability of 't2r4' in Release 15, up to two SRS resource sets are configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of four SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource. So, to reduce the workload of specification, the configurations of SRS for antenna switching in Release 15 could be reused as much as possible.

Proposal 4 

The configurations of SRS for antenna switching in Release 15 could be reused as much as possible.
2.3 Enhance the capacity and coverage
Time bundling usually means that different transmission occasions within one slot or cross slots could be considered as one-time transmission, which could improve the channel estimation or coverage. The SRS time bundling could work in a similar way. Different SRS resources could be bundled to improve the coverage and channel estimation, e.g., periodic SRS resources and aperiodic SRS resources could be bundled for channel estimation or demodulation. One issue of time bundling is the phase discontinuity across the slot, which may need further evaluation or discussion 
Proposal 5:

Different SRS resources could be bundled to improve the coverage and channel estimation. 

Increase the repetition number of SRS resources could improve the coverage of SRS and improve the channel estimation accuracy at the expense of SRS resource overhead. In Rel-15, only the last 6 symbols of the slot are supported for SRS transmission, however, in Rel-16, NR-U has extended to support SRS transmission in all symbols of a slot. It is possible to extend the maximum number of repetitions to improve the coverage.
Proposal 6:

The maximum number of repetitions could be increased to improve the coverage.
3. Conclusions

In this contrition, we discuss the enhancements of SRS within the WID. The proposals are as follows, 
Proposal 1 
The time domain behavior flexibility of SRS for 'codebook' or 'non-codebook' transmission should be enhanced to facilitate channel estimation.
Proposal 2 
Same SRS resources could be associated with multiple sets with different usage to reduce SRS resource overhead. 

Proposal 3 

For xTyR UE with up to 8 antennas, it should be justified which UE capabilities needed to be specified firstly.

Proposal 4 

The configurations of SRS for antenna switching in Release 15 could be reused as much as possible.
Proposal 5:

Different SRS resources could be bundled to improve the coverage and channel estimation. 

Proposal 6:

The maximum number of repetitions could be increased to improve the coverage.
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