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Introduction
The following objectives were agreed for DMRS enhancement in Rel-18 MIMO Evolution WID[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 f or 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
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 will discuss the evaluation assumption and potential specification solutions for SRS enhancement in Rel-18.
Discussion
1.1. SRS enhancement for coherent JT
In Rel-17, SRS enhancement is introduced for higher flexibility and capacity. In Rel-18, to support coherent JT, SRS from one UE may be needed to be received by multiple TRPs. In this case, orthogonal SRS ports can be configured among UEs served by different TRPs if the SRS capability is sufficient, or some enhancement can be introduced for inter-TRP interference randomization. For evaluation of different enhancements, the following aspects should be considered:
· Gain over legacy SRS transmission. For each enhancement, LLS or SLS is needed to justify the performance gain compared to Rel-17 SRS.
· Impact on UE complexity. The enhancement should not significantly increase the UE complexity.
· Backward compatibility. Multiplexing between Rel-18 UE and legacy UE should be ensured. 
· For performance evaluation, the simulation assumption of Rel-17 SRS enhancement can be the baseline, for LLS and SLS.
Proposal: The evaluation assumption of Rel-17 SRS enhancement can be baseline for SRS for C-JT.
1.2. 8 ports SRS transmission
To support 8 ports uplink transmission, legacy 4 ports SRS should be extended to 8 ports. There can be different ways to multiplex more ports within one SRS resource. As shown in Fig.1, CDM(Comb=2 and 4 ports per comb), FDM(Comb=4 and 2 ports per comb) or TDM(Comb=2, symbol=2 and 2 ports per comb per symbol) can be considered for this extension. Further study is needed to determine which one to choose. 
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Fig.1: Different multiplexing methods for 8 ports SRS
Here we provide some initial performance evaluation results for different multiplexing methods. The MSE of SRS channel estimation is evaluated for different schemes. From the results, it can be found that TDM can provide additional gain assuming that the maximal transmit power can be improved by 3dB for power limited UEs. 
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Proposal: CDM/FDM/TDM can be considered to extend 4 ports SRS to 8 ports SRS.
· TDM may provide additional gain for coverage limited UEs.
Conclusion
In this contribution, we discuss the potential SRS enhancement in Rel-18 with the following proposals:
Proposal: The evaluation assumption of Rel-17 SRS enhancement can be baseline for SRS for C-JT.
Proposal: CDM/FDM/TDM can be considered to extend 4 ports SRS to 8 ports SRS.
· TDM may provide additional gain for coverage limited UEs.
References
[1] RP-213598, New WID: MIMO Evolution for Downlink and Uplink, Samsung (Moderator), 3GPP TSG RAN Meeting #94e, Dec. 6th – 17th, 2021.
Appendix
Table 1: Simulation assumption
	Parameter
	Assumption

	Carrier Frequency
	4GHz

	bandwidth
	20MHz

	Subcarrier spacing
	30kHz

	Number of gNB antennas
	8

	Number of UE antennas
	8

	PRB
	48

	Csrs
	13  

	Bsrs
	2 

	SRS periodicity
	4 slots

	Channel model
	CDL-C 300 

	UE speed
	3 km/h

	SRS Comb
	2/4
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