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1. Introduction

According to the approved WID on further enhancements on MIMO for NR [1], one of the objectives is the enhancement to support HST-SFN deployment scenario. The details of this objective are duplicated as following:
2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
d. Enhancement to support HST-SFN deployment scenario:

i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission

ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework
This meeting is the first meeting for UE demodulation on FeMIMO. This contribution provides initial discussion on the enhancement to support HST-SFN deployment scenario.
3. Discussion 
The enhancement to support HST-SFN deployment scenario include two parts: per-TRS based doppler frequency estimation (i.e. UE based solutions for HST-SFN deployment) and TRP-based pre-compensation scheme (i.e. NW based solutions for HST-SFN deployment).
According to the WID, the first objective is to identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission. The basic idea of this objective is to provide more than one TCI states for the HST-SFN joint transmission scheme to improve the channel estimation performance.
For HST-SFN deployment, since UE needs to receive data/DMRS from different TRP simultaneously, if only one TCI state is indicated, it would be very hard for UE to accurately estimate the significantly different doppler shifts from different TRP based on a single TRS, which will lead to degradation on channel estimation performance. In order to solve this issue, per-TRS based doppler frequency estimation solution is introduced in RAN1. According to the agreements in RAN1, the same DMRS port(s) can associate with multiple TCI states. In detail, TRS is transmitted in TRP-specific / non-SFN manner, and DMRS and PDCCH/PDSCH from different TRPs are transmitted in SFN manner. In this way, different TRS corresponds to a major channel path from different TRP, UE can estimate the different large scale profiles especially for Doppler shift based on the different TRSs for DMRS channel estimation.
Considering that same DMRS port(s) are associated with two TCI states requires UE to perform estimation per TRP, which is different from the assumption for UE demodulation requirements for Rel-16 HST-SFN joint transmission scheme. It is necessary to define PDSCH/PDCCH requirements.
Proposal 1: for the enhancement on QCL assumption for DMRS, it is proposed to define PDSCH and PDCCH requirements.
The other objective is to evaluate and specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework. The motivation of this objective is to enable Doppler shift pre-compensation at gNB side for SFN-based downlink transmission so that the UE will not experience significant different Doppler shifts from different TRPs. 
According to RAN1 discussion, TRP-based pre-compensation is supported. The basic idea is that PDCCH/PDSCH from TRP(s) is transmitted with frequency offset pre-compensation determined based on the received uplink signal/channel. With this approach, even with high frequency and high velocity, the doppler frequency shift experienced by UE is not so large. 
According to current specification, there are demodulation requirements for HST-SFN with high doppler shift (i.e. with doppler shift of 1667Hz). In order to guarantee the performance of TRP-based pre-compensation, there are two options, one is the direct way to define new demodulation performance requirements. The other way is to introduce applicability rule: if UE passes the existing test cases, the performance of TRP-based pre-compensation are also guaranteed.

Proposal 2: for TRP-based pre-compensation, there are two options:

· Option 1: define new demodulation performance requirements for TRP-based pre-compensation

· Option 2: not define new demodulation performance requirements for TRP-based pre-compensation with the condition to introduce applicability rule: if UE passes the existing test cases, the performance of TRP-based pre-compensation are guaranteed
4. Conclusion
This contribution provides discussion on UE demodulation for the enhancement to support HST-SFN deployment scenario. The proposals are:
Proposal 1: for the enhancement on QCL assumption for DMRS, it is proposed to define PDSCH and PDCCH requirements.

Proposal 2: for TRP-based pre-compensation, there are two options:

· Option 1: define new demodulation performance requirements for TRP-based pre-compensation

· Option 2: not define new demodulation performance requirements for TRP-based pre-compensation with the condition to introduce applicability rule: if UE passes the existing test cases, the performance of TRP-based pre-compensation are guaranteed
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