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1. Introduction
In RAN#94-e meeting the work item on MIMO evolution was agreed for Rel-18 [3]. The objective includes enhancements on SRS for coherent JT and SRS for 8Tx UL.
	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.


In this contribution, we provide our views on the corresponding SRS enhancements for Rel-18.
2. Discussion on SRS enhancements for Rel-18
2.1 SRS for coherent JT
In order to support coherent JT operation, the SRS capacity should be increased. More antenna ports are required to transmit SRS.
TD-OCC could be introduced for SRS repetition to increase the SRS capacity. Figure 1 shows example on TD-OCC for SRS transmission.


[bookmark: _Ref101784007]Figure 1 TD-OCC for SRS
Proposal 1:
· TD-OCC over SRS symbols could be introduced to improve capacity of orthogonal SRS for coherent JT
2.2 SRS for 8Tx UL transmission
2.1.1 8-port SRS
For SRS transmission, the number of antenna ports could be {1, 2, 4} in Rel-17. In order to support 8Tx UL transmission in Rel-18, it’s natural to introduce 8-port SRS.
Proposal 2:
· SRS with 8-port should be supported in Rel-18
2.2.2 Cyclic shift configuration
In Rel-17, the cyclic shift allocation for SRS sequence generation is as shown in Figure 1. The maximum number of cyclic shifts for different comb size is as shown in Figure 2.
[image: ]
[bookmark: _Ref100919482]Figure 2 Cyclic shift allocation for SRS in Rel-17
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[bookmark: _Ref100919491]Figure 3 Maximum number of cyclic shifts for SRS in Rel-17
In Rel-18, when supporting 8-port SRS, it can be observed that the allocated cyclic shift  may not be an integer number if the maximum number of cyclic shifts is 12 or 6. Therefore, the cyclic shift allocation formula should be modified for 8-port SRS.
In Rel-17, for 4-port SRS with comb-8, two comb offsets are used, and each comb offset is mapped with two cyclic shifts. Similar solution can be used for 8-port SRS, i.e., multiple comb offsets can be used. For example, two or four comb offsets can be used for 8-port SRS, and each comb offset is mapped with four or two cyclic shifts.
Another solution is to extend the maximum number of cyclic shifts to be integer multiples of 8. However, the SRS sequence length may not be integer multiples of 8. In addition, when SRS partial sounding is enabled, the minimum SRS sequence length is 6, which means the maximum number of cyclic shifts is only 6. In such case, how to support the 8-port SRS operation should be further discussed, including the configuration of the maximum number of cyclic shifts for different comb size.
Proposal 3:
· RAN1 to discussion the cyclic shift configuration for 8-port SRS
2.2.3 Antenna switching
In Rel-17, the SRS antenna switching can support up to 8Rx, while the maximum number of Tx is 4. The supported antenna switching configuration includes {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R}.
In Rel-18, for 8-port SRS, the antenna switching operation should also be enhanced to support up to 8Tx, e.g., 8T8R should be supported.
The SRS configuration for 8T8R could be:
· One aperiodic SRS resource set which includes one SRS resource of 8-port
· One periodic SRS resource set which includes one SRS resource of 8-port
· Two semi-persistent SRS resources sets if the UE supports, otherwise one semi-persistent SRS resource set. The semi-persistent SRS resource set includes one SRS resource of 8-port
Proposal 4:
· RAN1 to discussion antenna switching operation with 8Tx

3. Conclusion
In conclusion, we have the following proposals on SRS enhancements in Rel-18.
Proposal 1:
· TD-OCC over SRS symbols could be introduced to improve capacity of orthogonal SRS for coherent JT
Proposal 2:
· SRS with 8-port should be supported in Rel-18
Proposal 3:
· RAN1 to discussion the cyclic shift configuration for 8-port SRS
Proposal 4:
· RAN1 to discussion antenna switching operation with 8Tx
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