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1 Introduction
Rel-18 MIMO evolution for downlink and uplink will specify SRS enhancement. And in RAN1#113 meeting [1], agreements were achieved as:
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.
In this contribution, we provided our views on SRS enhancements.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
One remaining issue for SRS enhancement is the hopping formula for CS hopping and comb offset hopping, there was a proposal in RAN1#112bis-e meeting, while hasn’t been agreed. 
	Proposal 2.9: For the hopping formula in cyclic shift hopping or comb offset hopping, use: , where , where  is the number of possible values for hopping, and 
· For cyclic shift hopping,  is the OFDM symbol index of SRS within the slot.
· For comb offset hopping,  is the OFDM symbol index of SRS within the slot or the OFDM symbol index of the first symbol across the R repetitions.


To determine the hopping formula, the value of Y for the modulo should be determined firstly, e.g.  for cyclic shift hopping and  for comb offset hopping. And it was agreed to support finer CS value for cyclic shift hopping, one issue to be clarified is whether to keep the maximum number of cyclic shift values not increased, i.e. in case of finer CS, the value of Y for cyclic shift hopping formula is  or . If the maximum number of cyclic shift values can be increased, i.e., then the formula for finer CS can be , where   is determined based on the hopping formula for cyclic shift hopping, and if the maximum number of cyclic shift values shouldn’t be increased, i.e. , and to achieve finer CS value, the formula can be  , wherein  is determined based on the hopping formula for cyclic shift hopping, in this case, integer offset of CS can be configured by RRC with , where finer CS can also be achieved.
Proposal 1: Clarify the maximum number of cyclic shift values for finer CS, for example, , and if maximum number of CS values increased,  is determined based on the hopping formula for cyclic shift hopping with, otherwise  is determined based on the hopping formula for cyclic shift hopping with.
Another issue is the subset for comb offset or cyclic shift hopping, in our understanding, the candidate values for comb offset hopping or cyclic shift hopping should depend on the number of occupied comb offsets or cyclic shift for SRS, for example, in case of , there are only two values for comb offset, configuring subset for this is actually to disable comb offset hopping, which only introduce extra signaling overhead without benefit. For another example, in case of , and if two comb offsets are occupied by one SRS resource (e.g. offset 0 and offset 2), in this case, comb offset hopping with value 0 and 2 will not change the mapping pattern (only swapping the SRS ports on two offsets), and comb offset hopping value 1 and 3 will change the mapping pattern to another two comb offsets, while in this case, if subset is configured for comb offset hopping, it will only restrict the hopping to one set of offset 0/2 or offset 1/3, which has no clear benefit.  
Proposal 2: The subset of comb offset or cyclic shift hopping should be configured depending on the occupied number of comb offsets or cyclic shift. For example, in case of , there is no need to configure subset of comb offset.
3 Conclusion
In this contribution, we provided our views on SRS enhancement, and we propose:
Proposal 1: Clarify the maximum number of cyclic shift values for finer CS, for example, , and if maximum number of CS values increased,  is determined based on the hopping formula for cyclic shift hopping with, otherwise  is determined based on the hopping formula for cyclic shift hopping with.
Proposal 2: The subset of comb offset or cyclic shift hopping should be configured depending on the occupied number of comb offsets or cyclic shift. For example, in case of , there is no need to configure subset of comb offset.
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