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1	Introduction
In the last RAN4 meeting, the general scope for demodulation requirement for Rel-17 FR2 HST WI was discussed and the related agreement was captured in WF [1]. For UE side, the agreement was following
	· Maximum Speed
· Maximum Speed feasibility study and requested RS configuration for Downlink
· Companies' observation on Maximum Speed feasibility, companies can further check until next meeting
· It is feasible to support maximum speed with 350km/h for downlink with TRS (4 symbol interval)for frequency offset tracking under unidirectional RRH deployment  with 120KHz SCS
· It is feasible to support maximum speed with 350km/h for downlink with TRS( 4 symbol interval) +SSB for frequency offset tracking under unidirectional and bi-directional RRH deployment  with 120KHz SCS
· It is feasible to support maximum speed with 350km/h for downlink with TRS (4 symbol interval)+PTRS (L=1,K=2) for frequency offset tracking under bi-directional RRH deployment  with 120KHz SCS
· It is feasible to support maximum speed with 350km/h for downlink with PTRS or DMRS(1+1+1)+PTRS(L=1,K=2) configuration used for frequency offset tracking under single tap propagation conditions with 120KHz SCS
· Configure PTRS during the PDSCH demodulation test 
· RS as baseline for frequency offset tracking to support 350km/h
· Option 1: SSB+TRS
· Option 2: 
· SSB+TRS+PTRS for bi-directional deployment
· SSB+TRS for unidirectional deployment
· Other options are not precluded
· DMRS configuration for PDSCH demodulation requirement
· Option 1: 1 DMRS 
· Option 2: 1+1+1 DMRS
· UE demodulation requirement 
· Transmission schemes
· No PDSCH requirement with SFN joint transmission scheme in Rel-17 FR2 HST WI
· DPS transmission schemes
· DPS transmission scheme in Uni-directional RRH deployment scenario
· Option 1: scheme 1a
· Option 2: scheme 1b
· Option 3: both scheme 1a and scheme 1b
· DPS transmission scheme in bi-directional RRH deployment scenario
· Option 1: scheme 1a
· Option 2: scheme 1b
· Option 3: both scheme 1a and scheme 1b 
· FFS on PDSCH requirements of HST single tap
· SCS and BW
· Option 1: 120KHz with 100MHz
· Option 2: 120KHz with 200MHz
· UE frequency error
· FFS on considering the impact of UE frequency error on DL demodulation performance



In this contribution, the view on test setup for UE demodulation are provided. 
2	Discussion
2.1 Maximum Doppler 
Based on maximum Speed feasibility study in the last meeting, several candidate RS configuration for baseline frequency offset tracking to enable 350km/h maximum UE speed were discussed.  
For FR2, it is common understanding that multiple SSBs needs to be transmitted from each RRH, while different TRSs could be linked to diverse SSB indexes. During the PDSCH test, SSB is mandatory to be configured.
Based on maximum Doppler estimation capability analysis, the gap between adjacent RS in SSB is 2. It has the same Doppler tracking capability of PTRS with (L=2), which can support higher velocity. Therefore, SSB+TRS is feasible implementation for frequency offset tracking to support 350km/h for both Uni-directional and Bi-directional RRH deployment. 
Regarding the TRS, the maximum Doppler can be estimated is 14000Hz, considering 4 symbol interval. In bi-directional scenario, assuming the switching point is middle of two RRH as Ds/2, the Doppler will jump from the positive maximum value to the negative maximum value, and therefore, the Doppler should be double. Based on the 350km/h and 30GHz carrier frequency, the maximum Doppler should be 9722Hz. At the Ds/2 location, the maximum Doppler change can be up to 19437Hz. It is out of estimation capacity of TRS. With latest available PTRS, it can benefit the Doppler tracking. 
In general, whether to apply SSB or PTRS, TRS for Doppler tracking, it is up to implementation. In case of only aping TRS tracking, the supported velocity is lower than 350km for bi-directional RRH deployment. Therefore, to allow different implementation, whether to define PDSCH requirement with lower Doppler shift as 7000Hz can be further discussion.
Proposal 1: Define PDSCH requirement with Doppler shift as 9722Hz with targeting 350km/h UE speed for both Uni-directional and Bi-directional RRH deployment scenarios, the assumption of RS frequency tracking method is up to UE implementation
Proposal 2: FFS to define PDSCH requirement with low Doppler shift as 7222Hz with targeting 260 km/h speed for Bi-directional RRH deployment scenario  
2.2 DPS transmission scheme 
DPS based Rel-15 NR mechanism is reasonable scheme for unidirectional RRH deployment. In case of using DPS the PDSCH is only transmitted from one RRH at each time. From UE point of view the channel conditions in this scenario is just a single tap channel model with slowly varying Doppler frequency. In this case conventional frequency offset tracking might be used and better demodulation performance is expected compare to joint Tx scenarios since ICI impact can be fully avoided. This transmission does not require any adjustment of Doppler spread estimation procedure at the UE side, which will lead to the increased UE complexity.
For FR1, two kinds of DPS transmissions requirements are considered, DPS scheme 1 and DPS scheme 1b based on UE capability. For DPS scheme 1a, UE only tracks 1 TCI state, where the feature is mandatory. For DPS scheme 1b, UE can track more than 1 TCI state, where the feature is mandatory with capability signaling   
Uni-directional scenario 
Based on the current Uni-directional RRH deployment discussion, as agreed in scenario A, 1 beam per UE panel, and only one active panel per UE can be used for Tx and Rx, FFS whether another panel can be used for beam search. For Uni-directional scenario, SSB from each RRHs has been transmitted with the same direction. In our view, another panel can be beneficial at the initial stage to assist UE to determine which panel will be used for receiver signal. After determining the panel for Rx, the Rx beam direction will be fixed. In that sense, scheme 1a with only tracking one active TCI state is feasible solution. 
Regarding with scenario B, there is no conclusion for number of beam yet. In case of multiple SSB needed, different TRSs link can link to diverse SSB indexes, both scheme 1a and scheme 1b are feasible solutions. The number of TCI configured can be further discussed.
Proposal 3: Define PDSCH requirement with DPS scheme 1a in Uni-directional scenario in scenario A 
Proposal 4: Define PDSCH requirement with DPS scheme 1a and 1b in Uni-directional scenario in scenario B, FFS the number of TCI state configured

Bi-directional scenario 
For scheme 1a, it is feasible to define the PDSCH requirement with DPS scheme 1a in both bi-directional and unidirectional scenarios 
Regarding scheme1b, the baseline assumption is only one panel can be activated to receive the signal coming from one direction for Tx/Rx. 
Proposal 5: Define PDSCH requirement with DPS scheme 1a in Uni-directional scenario in scenario A and scenario B. FFS scheme 1b.

2.3 Test setup 
DMRS configuration
3 DMRS is a typical configuration for FR1 HST. Different with uplink, the general FO compensation for current slot is based on the estimated FO in previous slots, which contains TRS or SSB. Due to the period of TRS or SSB, specifically for SSB, the period is 20ms. In FR2, it can be up to 160 slot. For HST scenario, the Doppler shift will change slots by slots. With only 1 DMRS, it may be not efficient to overcome the impact of residual FO. Therefore, it is benefit to configure more DMRS for residual FO estimation and compensation to improve accuracy of channel estimation.  Considering PTRS is configured in the requirement test, which can also be used for FO estimation, we are open to further discuss whether 1 DMRS is enough   
Proposal 6: Define PDSCH requirement with 1+1+1 DMRS configuration 
SCS and channel bandwidth
Regarding the bandwidth, we prefer to define the requirement with the typical CBW as 100MHz. 
[bookmark: _GoBack]Proposal 7: Define PDSCH requirement with 120KHz SCS 100MHz CBW
3	Conclusion
In this contribution, the view of UE performance requirements for FR2 HST is provided
Proposal 1: Define PDSCH requirement with Doppler shift as 9722Hz with targeting 350km/h UE speed for both Uni-directional and Bi-directional RRH deployment scenarios, the assumption of RS frequency tracking method is up to UE implementation
Proposal 2: FFS to define PDSCH requirement with low Doppler shift as 7222Hz with targeting 260 km/h speed for Bi-directional RRH deployment scenario
Proposal 3: Define PDSCH requirement with DPS scheme 1a in Uni-directional scenario in scenario A. FFS scheme 1b.
Proposal 4: Define PDSCH requirement with DPS scheme 1a and 1b in Uni-directional scenario in scenario B, FFS the number of TCI state configured
Proposal 5: Define PDSCH requirement with DPS scheme 1a in Uni-directional scenario in scenario A and scenario B. FFS scheme 1b.
Proposal 6: Define PDSCH requirement with 1+1+1 DMRS configuration 
Proposal 7: Define PDSCH requirement with 120KHz SCS 100MHz CBW 
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