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Introduction
In this paper, we provide our views on some remaining issues of Rel-16 LTE SRS enhancements.

Discussion
On of the remaining issues is if periodic additional SRS should be supported in LTE Rel-16 in addition to aperiodic additional SRS.  For periodic multi-symbol SRS transmissions, the extent of UL throughput loss for legacy UEs depends on the periodicity of multi-symbol SRS transmissions.  A longer periodicity for multi-symbol SRS transmissions means that the UL channel is sounded less frequently, and the possibility of the estimated channel being outdated which may impact performance of Rel-16 UEs supporting multi-symbol SRS enhancement.  A longer periodicity for multi-symbol SRS transmission would translate to lower impact on UL throughput of legacy UEs.  On the other hand, a shorter periodicity for multi-symbol SRS transmissions would lead to more accurate channel estimation for Rel-16 UEs at the expense of higher impact on the UL throughput of legacy UEs.  Hence, if periodic multi-symbol SRS enhancement is to be specified in Rel-16, the trade-off between channel sounding accuracy from multi-symbol SRS transmissions of Rel-16 UEs and UL throughput impact on legacy UEs should have been evaluated.  However, given that this issue has been discussed for a few meetings now, and there is no consensus among companies to support periodic additional SRS, we propose to not support periodic additional SRS in LTE Rel16.
Proposal 1	Periodic additional SRS is not supported in LTE Rel-16.

In RAN1#96, the following issues were listed for further study:
For intra-subframe frequency hopping and repetition of additional SRS symbols
· 


For support of repetition and frequency hopping, , where  is the OFDM symbol number,  is the number of configured SRS symbols, and R is the repetition factor for the configured UE
· 
FFS: Value of R, 
· Applies for aperiodic SRS
· Consider whether legacy SRS and additional SRS symbols have the same hopping pattern.
· Consider whether flexible configuration (e.g., comb/comb offset configuration) is supported for repetition of additional SRS symbols.
· LTE Rel-15 framework for frequency hopping and antenna switching can be reused for supporting frequency hopping and antenna switching for additional SRS symbols with appropriate changes. FFS on the appropriate changes.

One of the bullets mentioned above is whether LTE Rel-15 framework for frequency hopping and antenna switching can be reused for supporting frequency hopping and antenna switching.  However, it should be noted in LTE Rel-15, frequency hopping is not supported for aperiodic SRS transmission (see sub-clause 5.5.3.2 of TS 36.211 V15.5.0).  Given that LTE Rel-16 SRS discussions have only been focused on aperiodic SRS, it is unclear if the LTE Rel15 framework for frequency hopping and antenna switching can be simply reused for Rel-16 LTE SRS which is aperiodic.  Hence, the framework for LTE Rel-16 frequency hopping and antenna switching should be carefully studied considering aperiodic SRS transmission.

Observation 1	Given frequency hopping is not supported for aperiodic SRS in LTE Rel-15, it is unclear if the LTE Rel15 framework for frequency hopping and antenna switching can be simply reused for Rel-16 LTE SRS which is aperiodic.

Proposal 2	The framework for LTE Rel-16 frequency hopping and antenna switching should be carefully studied considering aperiodic SRS transmission.

[bookmark: _Hlk4791587]Another open issue is the number of configured SRS symbols .  In RAN#95, we made the following agreement where the support of concurrent intra-subframe antenna switching and intra-subframe frequency hopping/repetition is still FFS.  As such concurrent intra-subframe antenna switching and intra-subframe frequency hopping/repetition may impact the value of , we should first resolve this FFS before deciding the supported values of .

Agreement[#95]
Intra-subframe antenna switching is supported for aperiodic SRS in additional SRS symbols.
· FFS: Whether intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured
· FFS: Whether the above is supported for periodic SRS in additional SRS symbols

Proposal 3	Whether or not to support concurrent intra-subframe antenna switching and intra-subframe frequency hopping/repetition should first be discussed before deciding on the number of configured SRS symbols  per UE.

Conclusion
In this paper, we provide our views on some remaining issues of Rel-16 LTE SRS enhancements.  We make the following observations and proposals:
Observation 1	Given frequency hopping is not supported for aperiodic SRS in LTE Rel-15, it is unclear if the LTE Rel15 framework for frequency hopping and antenna switching can be simply reused for Rel-16 LTE SRS which is aperiodic.

Proposal 1	Periodic additional SRS is not supported in LTE Rel-16.
Proposal 2	The framework for LTE Rel-16 frequency hopping and antenna switching should be carefully studied considering aperiodic SRS transmission.
Proposal 3	Whether or not to support concurrent intra-subframe antenna switching and intra-subframe frequency hopping/repetition should first be discussed before deciding on the number of configured SRS symbols per UE.
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