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Introduction
In RAN1 #113, the following agreements on SRS enhancement have been achieved.
	Working Assumption
For SRS comb offset hopping / cyclic shift hopping reinitialization periodicity of N radio frame(s):
· N = 128

Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and with TDM factor s > 1, the UE splits a linear value  of SRS transmission power equally across the SRS ports configured on each OFDM symbol, if the UE is capable of transmitting at  per OFDM symbol with 8/s ports, where  is specified in the current specifications.
· Note: This may be captured in the specification in a few different but equivalent ways, and it is up to the editor to decide.

Conclusion
There is no consensus on the support of the following feature in RAN1:
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM, support TDM factor s = 4.

Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, when the 8 ports are mapped onto one or more OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof), and when the resource is assigned with comb 4 on 2 comb offsets (=4, ) or comb 8 on 4 comb offsets (=8, ), the cyclic shift positions are completely aligned across the comb offsets on the same OFDM symbol.
· For port , .

Agreement
Support configuring a subset of comb offsets when comb offset hopping is configured, and configuring a subset of cyclic shifts when cyclic shift hopping is configured.
· The subset configuration applies to all the port(s) in the SRS resource, and all the port(s) in the SRS resource has (have) the same hopping offset value  on an OFDM symbol.
· This is a UE-optional feature.

Agreement
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.

Agreement
SRS comb offset hopping / cyclic shift hopping can be configured for aperiodic SRS.

Agreement
The following is confirmed.
Working Assumption 
For SRS comb offset hopping / cyclic shift hopping reinitialization periodicity of N radio frame(s):
1. N = 128


Agreement
Whether SRS cyclic shift hopping can be combined with one of group / sequence hopping on a SRS resource depends on UE feature/capability design.

Agreement
SRS comb offset hopping and cyclic shift hopping can be configured for a SRS resource at the same time as a separate UE capability. No joint hopping scheme is supported.




In this contribution, we provide some discussions on SRS enhancement.
SRS for 8Tx
Transmission power scaling for TDMed SRS
A UE may be scheduled with a TDM based SRS and another uplink signal overlapped in time domain in the same or different CCs. The total transmission power in the overlapped symbol could exceed the maximum transmission power for the UE as shown in Figure 1. To maintain the consistent transmission power for the TDMed SRS could be helpful for the gNB to derive the channel. Therefore, the transmission power scaling for the TDMed SRS should be applied per resource instead of per symbol.
[image: ]
Figure 1: A potential issue for transmission power scaling when the TDM based SRS overlaps with another uplink signal in time domain
Proposal 1: Support to perform the transmission power scaling for the TDM based SRS per resource when it overlaps with another uplink signal.

UL full power transmission
For TDMed based SRS, the UE can report whether the UE supports full power transmission for each symbol. Thus, for an 8Tx UE, it is possible to support full power transmission for 4Tx SRS. Therefore, for 8Tx UE, with regard to the coverage of SRS, it is beneficial to introduce the UL full power transmission when it is configured with a 2Tx/4Tx SRS.
Proposal 2: For 8Tx UE, support the UE to report whether it supports uplink full power transmission for the SRS configured for 2Tx/4Tx transmission.

Conclusion
In this contribution, we provided discussion on SRS enhancement. Based on the discussion, the following proposals have been achieved.
Proposal 1: Support to perform the transmission power scaling for the TDM based SRS per resource when it overlaps with another uplink signal.
Proposal 2: For 8Tx UE, support the UE to report whether it supports uplink full power transmission for the SRS configured for 2Tx/4Tx transmission.
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