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Introduction
In RAN1#88 meeting, following agreements were made on SRS transmission: 
Agreements:
· In NR, for SRS based UL-MIMO precoding for data scheduling, FFS the following aspects especially related to potential signaling impact:
· Single SRS resource based 
· Multiple SRS resource based 
· Multi-step acquisition, e.g., involving a mixture of single SRS resource and multiple SRS resource based, or using multiple SRS resource only, etc.
Agreements:
· NR considers SRS transmissions with sequences achieving low-PAPR and possible multiplexing of SRS with different SRS bandwidths in the same symbol 
· FFS details
· NR supports frequency hopping within a partial-band for a UE
· At least hopping with a granularity of subband
· FFS other cases
· FFS SRS hopping among partial-bands

In this contribution we further discuss issues on 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, SRS transmission bandwidth
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 is 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. 
It has been agreed that frequency hopping within a partial-band for SRS transmission is supported. Within a partial-band, frequency hopping is among different sub-bands depending on the sub-band size. Main reason for introducing partial-band is because an UE maybe operating in frequency band smaller than system band, to determine which partial-band is best for an UE, frequency hopping among partial-band should also be supported for SRS transmission. 
Proposal1: Frequency hopping among partial-bands is supported. 
2.2   SRS framework
Similar to CSI framework in DL, a common framework for SRS configuration and gNB signaling can be considered. An UE can be configured with  SRS resource settings, each SRS resource setting has  SRS resources, each SRS resource has N ports. The same SRS framework can be used for UL beam management and CSI acquisition. For example, M=2 SRS resource settings are configured to a UE, one SRS resource setting has  SRS resources and each resource has N=1 port. Another SRS resource setting has K=1 SRS resource and  ports. The first SRS resource setting can be used for UL beam management, where gNB indicates one or more SRI based on measurement over SRS resource setting 1, and then UE transmits multi port SRS according to SRS resource setting 2 and SRI which can be used for CSI acquisition. Different SRS resource setting may have different attributes such as periodic, semi-persistent or aperiodic transmission. SRS used for UL beam management can also be used for CSI acquisition, for example, a UE can be configured with only one SRS resources setting with  SRS resources and each resource has N=1 or 2 port, in such scenario the number of ports in each resource is preferably not too big due to high overhead. 
Proposal2: UL beam management and CSI acquisition is supported in single framework.
Conclusions
In this contribution we discussed few aspects of SRS transmission in NR. We have following proposals:
Proposal1: Frequency hopping among partial-bands is supported. 
Proposal2: UL beam management and CSI acquisition is supported in single framework.
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