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Introduction
In RAN1#86bis, some agreements were made on SRS transmission: 
Agreements:
· NR supports configurable SRS bandwidth
· Partial-band size can be configured
· Partial-band is smaller than the largest transmission bandwidth supported by the UE
· Within a partial-band the PRBs for SRS transmission can at least be consecutive in the freq. domain
· FFS: Size of partial band
· FFS: Non-consecutive within partial band
· FFS: Multiple partial-bands transmitted simultaneously considering impact with OFDM and DFT-S-OFDM waveforms
· FFS: Simultaneous transmission can be from multiple panels.
· FFS: Frequency hopping of partial bands 
· Full band size can be configured
· Equal to the largest transmission bandwidth supported by the UE 
· NR supports aperiodic SRS transmission triggered by the network
· FFS on other trigger mechanism, e.g. event triggered
· FFS on multi-shot SRS transmission, e.g. the UE transmits SRS multiple times with single trigger from network  
· FFS: NR supports at least one of followings 
· Periodic SRS transmission
· Semi-persistent SRS transmission
· FFS: NR supports multiple numerologies for SRS transmission from one UE

In this contribution we further discuss UL SRS transmission and considerations on design principles.  

Discussion
2.1 Periodic and semi-persistent SRS transmission
In LTE, periodic SRS is configured to UE by RRC including necessary parameters, e.g. periodicity, subframe shift, cyclic shift etc. When an UE is configured with periodic SRS, the UE will transmit SRS periodically according to the configured parameters. When an UE is not configured with periodic SRS, the UE will not transmit periodic SRS. 
In last meeting, there was some discussion on periodic SRS transmission and semi-persistent SRS transmission for NR. The concept of periodic SRS transmission is same as in LTE which is semi statically configured to UE by network. The concept of semi-persistent is such that SRS resources and related parameters are preconfigured which can be activated or de-activated dynamically. The mechanism of activation or de-activation can be further discussed, however it is preferred that the activation and de-activation is dynamic rather than semi-static. The UE transmits SRS according to preconfigured parameters once it receives activation signal from the network until it receives de-activation signal from the network. The activation and de-activation signals can be sent on DCI which is dynamic compared to configuration of periodic SRS transmission. 
Observation: semi-persistent SRS transmission is more flexible than periodic SRS transmission.

2.2 Aperiodic SRS transmission 
Aperiodic SRS transmission is supported in LTE, where eNB sends triggering message on DCI and the UE sends one time SRS in UL according to preconfigured parameters. This is very efficient compared to periodic SRS transmission; eNB can trigger the UEs on need basis which saves the overhead. 
Another mechanism known as multi-shot SRS transmission was discussed in LTE Rel-10 timeframe. The concept of multi-shot SRS transmission is that the UE transmits SRS multiple times with single trigger message from the network, where the number of transmission is higher layer configured. If semi-persistent SRS transmission is supported in NR then there is no use case for multi-shot SRS transmission.
Observation: if semi-persistent SRS transmission is supported in NR multi-shot SRS transmission is not necessary.

2.3 Partial-band SRS transmission
It was agreed in last meeting partial-band size of SRS transmission can be configured by network, which is smaller than the largest transmission bandwidth supported by the UE, it could be as small as one PRB. When the partial-band size is larger than 1 PRB, then the PRBs within a partial-band are consecutive in frequency domain. It was FFS in last meeting whether multiple partial-bands can be transmitted simultaneously by an UE depending on waveform in UL. If multiple partial-bands transmission is also supported for an UE, the network can flexibly configure the SRS resources including PRB level comb. However, the use case of non-consecutive PRB in a partial-band is not clear. 
Proposal: the size of partial-band is configurable and smallest size can be 1 PRB.
Proposal: simultaneous multiple partial-bands transmission is supported depending on UE capability.

2.4 Multi-numerology SRS transmission
In last meeting, it was FFS whether NR supports multiple numerologies for SRS transmission from one UE. There are number of use cases for an UE supporting multiple numerologies. For example, large sub-carrier spacing is suitable for an UE operating in higher frequency band with larger operating bandwidth, while the same UE operating at lower frequency band it could operate in smaller sub-carrier spacing similar to LTE. Another example is, when the UE speed is high network can configure larger sub-carrier spacing and when the UE speed is low smaller sub-carrier spacing can be configured to increase overall efficiency and robustness of the system.  In the above examples, the UE is configured with different numerologies either in time domain or in frequency domain. However, the use case of simultaneous transmission of multiple numerologies from one UE is not clear at this moment.
Proposal: NR supports multiple numerologies for SRS transmission from one UE.
Observation: the use case of simultaneous transmission of multiple numerologies from one UE is not clear.

Conclusions
In this contribution we discussed several points on SRS transmission in NR, we have following observations and proposals:
Observations: 
· semi-persistent SRS transmission is more flexible than periodic SRS transmission.
· if semi-persistent SRS transmission is supported in NR multi-shot SRS transmission is not necessary.
· the use case of simultaneous transmission of multiple numerologies from one UE is not clear.
Proposals:
·  the size of partial-band is configurable and smallest size can be 1 PRB.
·  simultaneous multiple partial-bands transmission is supported depending on UE capability.
·  NR supports multiple numerologies for SRS transmission from one UE.
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