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1	Introduction
During the last RAN4 102-e meeting, companies have discussed the details of the enhancement on HST-SFN deployment for FeMIMO. A WF [1] was approved to carry all achieved agreements.
Besides, there are still many open issues that need to be further discussed. 
For the test scope, it is still undetermined whether to introduce PDSCH requirements for HST-SFN scheme B. It shall be also discussed on the modeling of TRP pre-compensation for scheme B. For the test parameters, Doppler shift value needs to be decided based on the simulation results. 
In this contribution, we share our views on those open issues and give our initial simulation results for information.
2	Discussion
2.1 SFN scheme A 
2.1.1 Maximum Doppler shift
As for the maximum Doppler shift, it was agreed to select 1667Hz for 30kHz SCS scenario. 
But for 15kHz SCS, there are two candidates listed in the WF [1], see:
	Issue 2-2-3: Maximum Doppler shift 
· Define PDSCH requirement with HST-SFN scheme A with Maximum Doppler shift
· 30KHz SCS: 1667Hz
· 15 kHz SCS: 
· Option 1: 972 Hz
· Option 2: 870 Hz
· Companies are encouraged to bring simulation results with both option 1 and option 2 to check whether there is performance degradation with option 1, down selection one of them in the next meeting



Here, we share our simulation results comparing performance of configuring 972Hz and 870Hz Doppler shift:

Figure 2.1.1-1 Simulation results comparing performance of different Doppler shifts

From the simulation results we can observe that there is around 2.3dB performance difference comparing the performance of 972Hz and 870Hz. 
Observation 1: There is around 2.3dB performance difference comparing the performance of 972Hz and 870Hz
In this case, we propose to select option 2: 870Hz for the maximum Doppler shift value for HST-SFN scheme A 15kHz SCS scenario. 
Proposal 1: Select option 2: 870Hz for the maximum Doppler shift value for HST-SFN scheme A 15kHz SCS scenario
2.1.2 MCS and Rank 
In last RAN4 #102-e meeting, according to the WF [1], it was agreed to define PDSCH requirement with HST-SFN scheme A with MCS 17 and rank 2 from MCS Table 1, see:
	



We also simulated the performance of MCS 13 and compared it with the performance of MCS 17:

Figure 2.1.2-1 Simulation results comparing performance of different MCS
From the figure above we can see that HST-SFN scheme A with MCS 17 needs much higher SNR to reach the max Tput. 
Observation 2: HST-SFN scheme A with MCS 17 needs much higher SNR to reach the max Tput. 
In this case, we propose to reconsider the MCS 13 for defining the requirements for HST-SFN scheme A.
Proposal 2: Consider MCS13 for defining the requirements for HST-SFN scheme A
2.1.3 Performance evaluation
Following the guidance of the WF [1], we share our simulation results comparing the performance of HST-SFN scheme A with Rel-16 HST-SFN:

Figure 2.1.3-1 Performance of HST-SFN scheme A and Rel-16 HST-SFN
From the figure above we can see similar performance between HST-DPS and HST single tap, but very different from the performance of HST-SFN Scheme A. 
Observation 3: Similar performance between HST-DPS and HST single tap, but very different from the performance of HST-SFN Scheme A
2.2 SFN scheme B
2.2.1 Test scope 
Companies have not reached consensus on whether to define PDSCH requirement with HST-SFN scheme B. Based on the WF [1], several options are listed as candidates:
	Issue 2-1-2: Whether to define PDSCH requireemnt with HST-SFN scheme B
· Option 1: Yes
· Option 1a: scheme A and scheme B with test applicability rule: If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases
· Option 1b: scheme A and scheme B with test applicability rule: If UE supporting both HST SFN scheme A and B and supporting both 15kHz SCS and 30kHz SCS, then UE shall only pass schemeA 15kHz and schemeB 30kHz requirements.
· Option 2: No
· Option 3: do not introduce PDSCH requirements for SFN scheme B and define the following test applicability rule to guarantee performance with this scheme:
· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guarantee



As we mentioned in the last RAN4 #102-e meeting’s discussion, 
Therefore, HST-SFN scheme B is different comparing with HST single tap. 
We also provide our simulation results for comparing the performance of HST-SFN scheme B and HST single tap. 

Figure 2.2.1-1 Performance of HST-SFN scheme B and HST single tap
From the simulation results above, we can tell that the performance of HST-SFN scheme B is around 1.2~1.4dB worse than that of HST single tap. 
Observation 4: The performance of HST-SFN scheme B is around 1.2~1.4dB worse than that of HST single tap. 
Based on the above analysis and simulation results, there are performance difference between HST-SFN scheme B and HST single tap. Plus the pre-compensation assumed by RAN1 is only for Doppler shift from the 2nd RRH but gNB does not compensate the time difference between two RRHs. It is like two-tap channel model with almost same Doppler shift.
Therefore, we propose to define PDSCH requirements for HST-SFN scheme B. 
Proposal 3: Define PDSCH requirements for HST-SFN scheme B
2.2.2 Modeling of TRP pre-compensation
As for the modeling of TRP pre-compensation, one candidate listed in the WF [1] is:
	Issue 2-3-2: Modeling of TRP pre-compensation 
· Option 1: For scheme B, BS behaviour can be Doppler Modeling into channel model so that TE implementation of pre-compensation has no impact on the UE performance during the test.
· Other options are not precluded



Since the pre-compensation assumed by RAN1 will compensate for Doppler shift from the 2nd RRH, we prefer to assume perfect modeling for the TRP pre-compensation, which is the same as we assume in our simulations. 
Proposal 4: Assume perfect modeling of TRP pre-compensation
3	Summary
We summarize our observations and proposals here:
Observation 1: There is around 2.3dB performance difference comparing the performance of 972Hz and 870Hz
Proposal 1: Select option 2: 870Hz for the maximum Doppler shift value for HST-SFN scheme A 15kHz SCS scenario
Observation 2: HST-SFN scheme A with MCS 17 needs much higher SNR to reach the max Tput. 
Proposal 2: Consider MCS13 for defining the requirements for HST-SFN scheme A
Observation 3: Similar performance between HST-DPS and HST single tap, but very different from the performance of HST-SFN Scheme A
Observation 4: The performance of HST-SFN scheme B is around 1.2~1.4dB worse than that of HST single tap. 
Proposal 3: Define PDSCH requirements for HST-SFN scheme B
Proposal 4: Assume perfect modeling of TRP pre-compensation
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SCS=30kHz, Fd=1677Hz
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