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1. [bookmark: _GoBack]Introduction
Scenario-B was agreed in RAN4 #98-e meeting[1], A Dmin much larger than that discussed before was introduced for scenario-B. In this contribution, we discuss some issues for scenario-B.
2. Discussion
2.1 Uni-directional situation
Figure 1 shows the outline of uni-directional situation of scenario-B.
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Figure 1, Scenario-B with uni-directional situation
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 uni-directional situation of scenario-B is about 78 degree, i.e. arctan(700/150).
When [8 8] antenna configuration is assumed, the Tx beam gain can reach 20 dB with 12 degree half power beam width(HPBW), the span of 78 degree demands 7 candidate beams for one RRH. 
With the assumption listed in Table 1, we provide link budget in Figure 2.
Table 1-Link budget assumptions
	Bs Tx power(dBm)
	40

	BW(MHz)
	100

	Tx gain(dB)
	20

	Rx gain(dB)
	11*

	Path loss(dB)
	RMa

	Other loss(dB)
	20

	UE Noise figure(dB)
	10

	*[1 1 2 4 2] is assumed for CPE



[image: ]
Figure 2, link budget for uni-directional situation
For beam based transmission, the SNR budget is good enough which can be seen that the SNR at a distance of 700 m is also above 34dB. Therefore, the RRH can serve CPE with reduced number of wider beams.
For example, wider beams with about 30 degree HPBW can also provide enough coverage as depicted in Figure 3 with the assumption listed in Table 2.
Table 2-Link budget assumption with wider beam for RRH
	Bs Tx power(dBm)
	40

	BW(MHz)
	100

	Tx gain(dB)
	14

	Rx gain(dB)
	11*

	Path loss(dB)
	RMa

	Other loss(dB)
	20

	UE Noise figure(dB)
	10

	*[1 1 2 4 2] is assumed for CPE



[image: ]
Figure 3, link budget for uni-directional situation with wider beams
As can be seen, the link budget is fairy good which can be seen that the SNR at a distance of 700 m is also above 28dB.
Observation 1: If wider beam is considered for uni-directional situation of scenario-B, the number of TCI can be very small, e.g. 4.
For uni-directional situation, the CPE will face propagation delay hopping. Figure 4 shows the propagation delay for uni-directional situation of scenario-B.
[image: ]
Figure 4, propagation delay for uni-directional situation of scenario-B
Table 3 shows the duration of CP of 60 kHz and 120 kHz.

Table 3 CP duration for u=2 and u=3
	SCS (kHz)
	Duration of CP (ns)

	60
	1172

	120
	586


With regard to full-SFN, the propagation delay hopping may be larger than the duration of CP when SCS is 60 kHz or 120 kHz is considered. if the CPE combine Rx signals from 2 RRHs ISI will be introduced. Therefore CPE needs to have the ability of multiple beam Rx or Tx at a time to use independent beam to track different direction. By doing so, CPE can select the preferred reception or combine the reception after timing alignment.
As for DPS, propagation delay hopping is not the concern, but the CPE also needs to track beam from 2 or more candidate beams thus independent beams are also needed for CPE.
Proposal 1: The ability of multi-beam Rx or Tx at a time should be considered for CPE under uni-directional situation of scenario-B.
2.2 Bi-directional situation
Figure 5 shows the outline of bi-directional situation of scenario-B.
[image: ]
Figure 5, Scenario-B with bi-directional situation
For scenario-B 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-B under bi-directional situation is about 67 degree, i.e. arctan(350/150).
The assumptions for link budget are listed in Table 4, when [8 8] antenna configuration is considered the half power beam width is assumed 12 degree. The number of candidate beams will be 5 or more for one RRH when the beams are half power beam width interleaved. On the whole, when a train travels from one RRH to the other the number of candidate beams to switch is about 10.
Table 4-Link budget assumptions
	Bs Tx power(dBm)
	40

	BW(MHz)
	100

	Tx gain(dB)
	20

	Rx gain(dB)
	11*

	Path loss(dB)
	RMa

	Other loss(dB)
	20

	UE Noise figure(dB)
	10

	*[1 1 2 4 2] is assumed for CPE


Figure 6 shows the SNR for CPE in different position of the rail.
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Figure 6, link budget for bi-directional situation
For beam based transmission, the SNR budget is good enough which can be seen that the SNR is also above 40dB when CPE is between 2 RRHs. Therefore, the RRH can serve CPE with reduced number of wider beams.
For example, wider beams with about 33 degree HPBW can also provide enough coverage as depicted in Figure 7.The assumptions for link budget are listed in Table 5
Table 5-Link budget assumption with wider beam for RRH
	Bs Tx power(dBm)
	40

	BW(MHz)
	100

	Tx gain(dB)
	13

	Rx gain(dB)
	11*

	Path loss(dB)
	RMa

	Other loss(dB)
	20

	UE Noise figure(dB)
	10

	*[1 1 2 4 2] is assumed for CPE


[image: ]
Figure 7, link budget for bi-directional situation with wider beam
For bi-directional situation of scenario-B, the number of candidate beams for CPE can be very small. The link budget is fairy good which can be seen from Figure 7 that the SNR at a distance of 700 m is also above 33 dB.
Observation 2: If wider beam is considered for bi-directional situation of scenario-B, the number of TCI can be very small, e.g. 4.
Proposal 2：To consider 4 TCIs for scenario-B of HST FR2.
For bi-directional situation, as the propagation delay does not hop, so the Rx timing difference is not the main concern.
For bi-directional situation, the CPE does not face propagation delay hopping as uni-directional situation. Figure 8 shows the propagation delay for bi-directional situation of scenario-B.

[image: ]
Figure 8, propagation delay for bi-directional situation of scenario-B
From Figure 8 we can see that the propagation delay is continuous, the CPE does not need to consider the reception timing hopping between 2 RRHs.
But CPE still need to have the ability of multiple beam Rx or Tx at a time as doppler shift hopping emerges for bi-directional situation.
As for SFN, if the CPE has the ability of multiple beam Rx at a time, the CPE can select one beam with better link quality or combine multiple reception with individual doppler estimation and compensation .
As for DPS, propagation delay hopping is not the concern, but the CPE also needs to track beam from 2 or more candidate beams thus independent beams are also needed for this scheme.
For bi-directional situation, the CPE need to track the beam in forward and backward direction ,so multiple panels per CPE is preferred
Proposal 3: Multiple panels per CPE should be considered for bi-directional situation of scenario-B.
3. Conclusion
In this paper, we have the following observations and proposals for scenario-B of HST FR2::
Observation 1: If wider beam is considered for uni-directional situation of scenario-B, the number of TCI can be very small, e.g. 4.
Observation 2: If wider beam is considered for bi-directional situation of scenario-B, the number of TCI can be very small, e.g. 4.
Proposal 1: The ability of multi-beam Rx or Tx at a time should be considered for CPE under uni-directional situation of scenario-B.
Proposal 2：To consider 4 TCIs for scenario-B of HST FR2.
Proposal 3: Multiple panels per CPE should be considered for bi-directional situation of scenario-B.
4. Reference
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