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1 Introduction
Rel-18 MIMO evolution for downlink and uplink [1] will specify SRS enhancement. In this contribution, we provided our views on this.
	Objective of WI [1]
4. Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
· SRS enhancement to manage inter-TRP cross-SRS interference targeting TDD CJT via SRS capacity enhancement and/or interference randomization, with the constraints that 1) without consuming additional resources for SRS; 2) reuse existing SRS comb structure; 3) without new SRS root sequences
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32
5.  Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices
· Note: Potential restrictions on the scope of this objective (including coherence assumption, full/non-full power modes) will be identified as part of the study.



2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In the WID, there are two objectives for SRS enhancement, one is for CSI acquisition, the other one is for 8Tx UL.
Regarding SRS enhancement for CSI, the target is to manage inter-TRP cross-SRS interference via SRS capacity enhancement and/or interference randomization. In our understanding, we have enhanced SRS in Rel-17, where SRS capacity enhancement is also a target, and regarding interference randomization, it has been well designed ever since Rel-15. So we think the benefit should be well justified to check whether further enhancement is needed. And if needed, we think for capacity enhancement, Rel-17 SRS should be applied as starting point. Partial frequency sounding can increase SRS capacity, enhance coverage and with partial band hopping, interference randomization can also be improved. While as we discussed in Rel-17 MIMO, the benefit of partial frequency sounding is not well utilized, in fact, partial frequency sounding changes the SRS sequence mapping, while cyclic shift is not well designed, which will significantly reduce the SRS capacity, as discussed in our companion contribution [2]. 
Proposal 1: SRS enhancement for CSI acquisition should be well justified firstly, and if needed, Rel-17 SRS enhancement should be applied as starting point.
Regarding SRS enhancement for 8 Tx uplink transmission, the key target is to support 8-port SRS. In our understanding, the structure of RS design has been well discussed, for example evolution of CSI-RS, CSI-RS with large number of ports is composed with several CSI-RS with smaller number of ports, and the scheme can be reused for SRS enhancement. While for uplink design, there is one thing to be considered, which is PAPR issue, and we have discussed it as a specific objective in Rel-16. Same sequence mapping on different REs will cause higher PAPR, which should be avoided as much as possible for 8-port SRS.
And in Rel-17 SRS enhancement, 4-port SRS based on comb 8 is not well designed, we’d like to resolve this in Rel-18 for better uplink performance. 4-port SRS with comb 8 is based on FDM for ports 0/2 and ports 1/3, while the cyclic shift values for ports 0/2 and ports 1/3 are same in Rel-17 SRS structure, i.e. sequences for ports 0/2 and ports 1/3 on different REs are same, which will lead to higher PAPR issue as discussed ever since Rel-16. So we propose different cyclic shift values for ports 0/2 and ports 1/3, similar as legacy structure for 4-port SRS. In Rel-15/16, 4-port SRS may also map on different REs based on different values of comb offset, while the cyclic shift values are different for different SRS ports, so there is no PAPR issue.
We compare the simulation results between same cyclic shift values and different cyclic shift values for Ports 0/2 and Ports 1/3 based on different root sequences for SRS, and phase of beamforming factor of each Tx for SRS is a random value within range of 0-2pi. For the results shown in Figure 1, we can see PAPR can be reduced with different cyclic shift values for Ports 0/2 and Ports 1/3, and this structure is also aligned with legacy structure, and with marginal spec effort, performance can be improved, especially for coverage enhancement.
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Figure 1. CCDF of PAPR for 4-ports with same and different CS for Ports 0/2 and Ports 1/3
Proposal 2: Regarding SRS enhancement for 8Tx UL, SRS with more ports can be composed with less ports, and PAPR issue should be considered during the design. 
Proposal 3: In Rel-18, 4-port SRS based on comb 8, support different cyclic shift values for Ports 0/2 and Port 1/3 to reduce PAPR.
3 Conclusion
In this contribution, we provided our views on SRS enhancement, and we propose:
Proposal 1: SRS enhancement for CSI acquisition should be well justified firstly, and if needed, Rel-17 SRS enhancement should be applied as starting point.
[bookmark: _GoBack]Proposal 2: Regarding SRS enhancement for 8Tx UL, SRS with more ports can be composed with less ports, and PAPR issue should be considered during the design. 
Proposal 3: In Rel-18, 4-port SRS based on comb 8, support different cyclic shift values for Ports 0/2 and Port 1/3 to reduce PAPR.
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