Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #100-e
R4-12113351
Electronic meeting, 16th – 27th August 2021
Source: 
Ericsson 

Title:  
PUSCH demodulation requirements for FR2
Agenda Item:
9.9.5.3.1
Document for:
Discussion
1 Introduction

During RAN4#99-e, a WF on demodulation requirements was agreed in [1]. This contribution provides views on PUSCH related aspects of the WF.
2 Discussion

2.1 DMRS configuration for PUSCH demodulation requirement

During RAN4#99-e meeting, it was mentioned by some companies that the intentions of configuring additional DM-RS symbols is not to provide improved FOE accuracies but rather to align with the configuration for Rel-15 PUSCH requirements. In our view, this is undesirable as the channel conditions expected under FR2 HST scenarios are always LOS and no fading is expected which is sufficient with only 1 DM-RS symbol for channel estimations. Additional DM-RS symbol(s) does not cover any additional scenarios but waste 1/14 or more of capacity. In practice, BS vendors will most likely implement single DM-RS symbol to avoid wasting capacity.

In the figure below, we also compare the performance difference for PUSCH with PT-RS + (1+0) DMRS and (1+1) DMRS symbols under HST channel. Our results showed that the performance difference is negligible with different DM-RS configurations.
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Figure 1: Performance comparison for PUSCH configured with PT-RS + (1+0) DM-RS symbol and PT-RS + (1+1) DM-RS symbols.
Observation 1: The performance difference is negligible for PUSCH configured with PT-RS + (1+0) DM-RS and PT-RS + (1+1) DM-RS symbols.
As HST CPEs are required to serve an in-train network, it would be preferrable to provide high data rates to CPEs with smaller overhead if channel conditions permit. In this sense, it is more advantageous to configure the channel without additional DM-RS symbols for data transmissions.

Proposal 1: Assume (1+0) DM-RS + PT-RS configuration for PUSCH demodulation requirement with single-tap channel model. 
2.2 How many scenarios to define requirements for
As shown in our simulation results (in Figure 2), phase variations experienced in HST channels can be estimated with sufficient accuracy and adequate performance can be achieved for both Scenario A and Scenario B with PT-RS based FOE. From this perspective and to reduce test effort, we think it is sufficient to set requirements only for the scenario that has more stringent Doppler shift requirements (i.e. Scenario A).
If preferred, however, the TS could state that the single set of requirements are sufficient for both scenario A and scenario B.
Proposal 2: Define test cases for Scenario A only. If needed, clarify in the TS that the single set of requirements are sufficient for both scenario A and scenario B.
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Figure 2: PUSCH performance under Scenario A/B and uni/bi-directional deployments.
2.3 Other parameters

From capacity’s point of view, we do not think it’s practical for a BS intended for FR2 HST to support maximum bandwidth smaller than 100 MHz. Then, to avoid any possibilities that a BS may not be dimensioned for 200 MHz CBW, in our view, 100 MHz would be adequate for PUSCH configuration. If preferred by other companies, we could compromise to consider 50MHz in addition, however.
Proposal 3: Configure 100 MHz CBW for PUSCH demodulation requirements.

As PT-RS based FOE for FR2 HST has been agreed in RAN4#98bis-e meeting, the maximum Doppler support would not be dependent on the number of PUSCH symbols configured. From this perspective, it would be beneficial to configure PUSCH symbols to achieve higher data rate.

Proposal 4: Configure 10 PUSCH symbols for FR2 HST demodulation requirements.
Regarding the MCS, we do not think it’s necessary to set two requirements (i.e. option 2). In our view, it is sufficient to set a requirement that achieves higher date rate. 
Proposal 5: Configure highest MCS that remains below 20 dB SNR (>=MCS 17, e.g. MCS20) for PUSCH demodulation. 

3 Conclusion

Observation 1: The performance difference is negligible for PUSCH configured with PT-RS + (1+0) DM-RS and PT-RS + (1+1) DM-RS symbols.
Proposal 1: Assume (1+0) DM-RS + PT-RS configuration for PUSCH demodulation requirement with single-tap channel model. 
Proposal 2: Define test cases for Scenario A only. If needed, clarify in the TS that the single set of requirements are sufficient for both scenario A and scenario B.
Proposal 3: Configure 100 MHz CBW for PUSCH demodulation requirements.

Proposal 4: Configure 10 PUSCH symbols for FR2 HST demodulation requirements.
Proposal 5: Configure highest MCS that remains below 20 dB SNR (>=MCS 17, e.g. MCS20) for PUSCH demodulation. 
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