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1. [bookmark: _GoBack]Introduction
The works on HST FR2 have been carried out in 3GPP RAN4 [1][2], two main scenario were reached[3].
	Scenario
	Ds (meter)
	Dmin (meter)
	Prioritization
	Note

	A
	700
	10
	Prioritised
	Changed from Original Scenario-2

	B
	700
	150
	Prioritised
	New Scenario (same as FR1 deployment)


For HSTFR2, full-SFN and DPS were considered as candidate transmit schemes. In this contribution we provide our views for deployment scenario-A with different transmit schemes under uni-directional and bi-directional situation.
2. Discussion
2.1 Uni-directional situation
As clarified in 3GPP RAN4 #98e meeting, full SFN and DPS are the candidate transmission schemes. For scenario A under uni-directional situation, the beam ability and antenna panel configuration should be studied. 
For uni-directional situation, the antenna panel is assumed to be mounted on one side of the RRH as is shown in the figure below.
[image: ]
Figure 1,Scenario-A with uni-directional situation
For scenario-A the height of RRH is assumed 35m, the height of CPE is assumed 5m and the width of trail is ignored, so the azimuth span for scenario-A under uni-directional situation is about 89 degree, i.e. arctan(700/10)=89.
[image: ]
Figure 2, Propagation delay for uni-directional situation of Scenario-A 
For full SFN scheme, the CPE may receive data from 2 RRH with different propagation delays which may exceed the duration of CP. The CP duration is listed in Table 1. If the CPE combine Rx signals from 2 RRHs ISI will be introduced.
Table 1 CP duration for u=2 and u=3
	SCS (kHz)
	Duration of CP (ns)

	60
	1172

	120
	586


In order to eliminate or reduce the impact of propagation delay hopping, the following option can be considered:
Option 1: CPE is equipped with multiple antenna panel.
Option 2: CPE is equipped with one antenna panel which has the ability of simultaneous Rx or Tx multiple beams.
Option 3: CPE is equipped with one antenna panel which can only perform Rx or Tx with one beam at a time.
For option 1 and option 2, the CPE has the ability to perform multi-beam tracking simultaneously. For uni-directional situation the preferred beams for CPE will be in the travelling direction or opposite direction, so one panel with multiple beams can work under this situation.
As for option 3, the CPE can not perform multi-beam tracking simultaneously. In order to reduce or eliminate the impact, the CPE should be able to recognize the preferred beam. To acquire the preferred beam, additional  effort may be introduced e.g. the measurement configuration to ensure CPE can recognize preferred beams.
For DPS scheme, the CPE does not need to tackle propagation delay hopping since data is transmitted from one RRH. But CPE also needs to measure and feedback CSI for different beam.
Proposal 1: The ability of multi-beam Rx or Tx at a time can be considered for CPE under uni-directional situation of scenario-A.


2.2 Bi-directional situation
For bi-directional situation, the antenna panels are assumed to be mounted on both sides of the RRH which is shown in the figure below.

[image: ]
Figure 3, Scenario-A with bi-directional situation
For bi-directional situation, the RRH points to the middle position of 2 RRHs , so the azimuth span for scenario-A under bi-directional situation is about 88 degree, i.e. arctan(350/10).
Compared with uni-directional situation, CPE does not encounter propagation delay hopping which is shown in Figure 4.
[image: ]
Figure 4, Propagation delay for bi-directional situation of Scenario-A
From doppler shift point of view, the max supported speed for uni-directional and bi-directional is the same. But in bi-directional situation, the CPE will face doppler shift hopping.
Observation 1:For bi-directional situation, CPE need to tackle the doppler shift hopping from minus to plus or plus to minus.
As analyzed above, when the doppler shift hopping emerges and the CPE combine Rx signals from different RRH without doppler shift compensation, the performance may be degraded. Similar to the analysis in section 3, full SFN scheme demands preferred Rx beam(s) and DPS scheme demands the efficient CSI measurement and feedback. From performance point of view, it is better for CPE to support the ability of multiple beam Rx or Tx at a time under bi-directional situation.
Another solution for doppler shift hopping is doppler pre-compensation, by doppler pre-compensation the effect of doppler hopping can be eliminated or weaken. But the pre-compensation may lead to more complexity.
Different from uni-directional situation, the CPE need to track the beam in forward and backward direction, it is better for CPE to have multiple panel.
Proposal 2: Multiple panels per CPE can be considered for bi-directional situation of scenario-A.
3. Conclusion
In this paper, we have the following observation and proposals for deployment scenarios for HST FR2:
Observation 1:For bi-directional situation, CPE need to tackle the doppler shift hopping from minus to plus or plus to minus.
Proposal 1: The ability of multi-beam Rx or Tx at a time can be considered for CPE under uni-directional situation of scenario-A.
Proposal 2: Multiple panels per CPE can be considered for bi-directional situation of scenario-A.
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