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1. Introduction
[bookmark: _GoBack]In RAN4#100-e, a way forward on FR2 HST demodulation was approved [1]. The remaining issues in WF for PUSCH demodulation such as RS configuration, MCS, and Frequency offset compensation implementation need to be further discussed. 
In this contribution, we provide our views on these issues for PUSCH demodulation FR2 HST.
2. Discussion
RS configuration
As per the WF [1], the remaining issues concerning RS configuration are shown as below:
	· RS configuration
· Option 1: 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 2: 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 3: 1 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration.
· Companies are encouraged to provide performance comparison between different RS configurations in the next meeting


The difference is only the number of DMRS among option 1, option 2 and option 3. From the frequency offset tracking perspective, such three options have the same time domain density of pilot signal (DMRS + PTRS) for the frequency offset tracking. The impact of phase noise includes CPE in time domain and ICI in frequency domain. The frequency density of DMRS (6REs per RB) is far larger than that of PTRS (2REs per 2RBs). The more DMRS is beneficial to average impact of phase noise in frequency domain. So at least 2 DMRS configuration is needed for FR2 HST.  Meanwhile there is no need to restrict how manufacturers use DMRS and PTRS. Option2 can provide more flexible production implementation. Therefore we think option 2 is more practical for FR2 HST.
Proposal 1: To adopt 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration (Option 2).

MCS 
As per the WF [1], the remaining issues concerning MCS are shown as below:
	· MCS
· Option 1: MCS16
· Option 2: MCS 17
· Option 3: MCS20
· Encourage companies bring the simulation results for MCS 16, MCS17 and MCS20 in the next meeting
· Decide whether to define MCS 16, MCS 17 or MCS 20 based on the simulation results


From our experience on MCS, the MCS 20 and MCS 17 require about 4dB and 1dB higher SNR to achieve 70% maximum throughput than MCS 16 respectively. Although CPE device need to provide backhaul connection to many UEs with higher throughput, lower SNR is also important to CPE device to maintain reliability. The MCS 16 is selected for PUSCH and UL TA requirements for FR1 HST. The MCS 16 can be reused for FR2 HST as the path loss of FR2 is higher than that of FR1.
Proposal 2: To adopt MCS16 (Option 1).

Frequency offset compensation implementation
As per the WF [1], the remaining issues concerning frequency offset compensation implementation are shown as below:
	· Frequency offset compensation implementation 
· Option 1: Considering only pre-FFT frequency offset compensation for FR2 PUSCH requirement 
· Option 2: FOE method is up to BS implementation 
·  Chose the worst case for requirement definition
· Encourage  companies bring the simulation results for MCS 16, MCS17 and MCS20 in the next meeting
· Decide whether to define the worst case for requirement definition


Generally, pre-FFT and post-FFT frequency offset compensation method can be possible for BS implementation. For post-FFT, due to frequency offset, there will be ICI interference between carriers after FFT. For post-FFT, if frequency offset compensation after FFT + ICI interference cancellation are applied, the difference between them may be small. The post-FFT frequency offset compensation should be the typical implementation for BS. So we support option 2.
Proposal 3: To adopt FOE method is up to BS implementation (Option 2).

3. Conclusion
This contribution provides analysis on PUSCH demodulation requirements for FR2 HST. The following proposals are concluded:
Proposal 1: To adopt 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration (Option 2).
Proposal 2: To adopt MCS16 (Option 1).
Proposal 3: To adopt FOE method is up to BS implementation (Option 2).
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