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Introduction
In RAN1#NR Adhoc meeting, following agreements were made on SRS transmission: 
Agreements:
· NR SRS design should not assume a particular antenna configuration at UE and should support dynamic port/antenna/resource selection by gNB and UE
· In the case of UE selection, it can be disabled/enabled by gNB (if the UE selection is not transparent). FFS whether or not the selection is transparent
· E.g., UE with 4 ports can be configured with 2 ports SRS by gNB
· E.g., UE sends 2 ports SRS even though configured with 4 ports SRS by gNB
Agreements:
· NR supports periodic and semi-persistent NR-SRS transmission. 
· Note aperiodic SRS transmission has been agreed 
· Out of K ≥ 1 configured NR-SRS resources:
· For aperiodic transmission, the UE can be configured to transmit a subset of or all K NR-SRS resources with no precoding, the same or different precoding
· For periodic and semi-persistent transmission, the UE can be configured to transmit K NR-SRS resources with no precoding, the same or different precoding
· FFS details related position & timing of SRS transmission (including configurable)
· NR supports SRS transmission including 
· Number of SRS ports are 1, 2, 4, FFS 3, 8 (possibly other values)
· Comb levels are 2 and 4
· Configurable frequency hopping (details FFS)
· Clarify the following agreed configurations are applicable to each NR-SRS resource from K configured NR-SRS resources:
· NR-SRS bandwidth
· Number of CP-OFDM/DFT-S-OFDM symbols
· Number of SRS ports
· Comb level

In this contribution we discuss some of the remaining issues of UL SRS transmission. 

Discussion
2.1   SRS transmission bandwidth and frequency hopping
It has been agreed that partial-band size is configurable, and the size in terms of number of PRBs N is FFS.  In LTE, SRS transmission bandwidth can be sub-band or wide-band; similar structure can be used in NR except for replacing wide-band by partial-band since the system bandwidth can be very large. The partial-band size can be similar to largest bandwidth in LTE, e.g. 96 PRBs, and similar structure between sub-band and partial-band can be introduced.  There were contributions discussing whether to use different partial-band size for different antenna panels however we don’t see any use case for such configuration. Since different sub-band sizes can be flexibly configured to different UEs, partial-band size N PRBs can be a common size for the UEs in the system. One UE can support more than one partial-band depending on its capabilities.
Figure 1 shows an example of SRS transmission bandwidth where the system bandwidth is divided into multiple partial-bands, due to large system bandwidth UE may not be able to transmit full band (wide band) SRS in UL. Within a partial-band, SRS transmission bandwidth can be further divided into sub-bands and sub-band size can be configurable, for example in the figure below sub-band size 2 is half the size of sub-band size 3 and sub-band size 1 is half the size of sub-band size 2. 


Figure 1, SRS transmission bandwidth
It has been agreed in last meeting that frequency hopping of SRS transmission is configurable. Frequency hopping for SRS transmission can be in partial-band level or sub-band level; gNB can configure/trigger UE the hopping level. Within a partial-band, frequency hopping is among different sub-bands depending on the sub-band size.
Proposal1: A partial-band consists multiple sub-bands, sub-band size can be different which forms layered structure (as in LTE), and partial-band size N can be as large as 96 in terms of number of PRBs.
2.2   Multiple numerologies for SRS
It was agreed in previous meeting that numerologies can be configured to a UE, however details are FFS.  An UE may be operating in different numerologies; numerologies for data transmission may change dynamically according to operating frequency at the instance of scheduling. Thus it is beneficial to configure multiple numerologies for SRS transmission to UE, however there seems no use case for an UE to transmit SRS with different numerologies simultaneously. It was already agreed that an UE can be configured with K≥1 SRS resources, at least one SRS resource can be configured with different numerology, for example, larger sub-carrier spacing is used for SRS transmission in higher frequency and smaller sub-carrier spacing is used for SRS transmission in lower frequency by the same UE. Therefore we have following proposal:
Proposal2: NR supports configuration of multiple numerologies for SRS transmission to an UE however simultaneous transmission with multiple numerologies by an UE is not supported.
Conclusions
In this contribution we discussed few remaining aspects of SRS transmission in NR. We have following proposals:
Proposal1: A partial band consists multiple sub-bands, sub-band size can be different which forms layered structure (as in LTE), and partial-band size N can be as large as 96 in terms of number of PRBs.
Proposal2: NR supports configuration of multiple numerologies for SRS transmission to an UE however simultaneous transmission with multiple numerologies by an UE is not supported.
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