3GPP TSG-RAN WG4 Meeting #99-e	R4-2110533
Electronic Meeting, 19th - 27th May, 2021

Title: 	Discussion on general issues for NR FR2 HST deployment scenario
Source: 	Huawei, HiSilicon
Agenda item:	9.8.1
Document for:	Discussion
Background
[bookmark: _GoBack]During RAN4#98-bis-e meeting, Way forward [1] on Deployment Scenario and UE RF Requirement for FR2 HST was approved. In this contribution, we share our views about general issues for NR FR2 HST deployment scenario.
Discussion
Another panel for beam search
	· 2 panels assumed to be implemented in the UE side
· Only the one active panel per UE can be used for Tx and Rx; and FFS whether another panel can be used for beam search



In our view, with current assumption, TDM method can be used for beam searching by two panels.
Another panel can be used for beam search.
Necessity of Signaling
	· FFS the necessity of signaling for FR2 HST: 
· FFS UE capability signaling to support uni-/bi-directional RRH deployment
· FFS NW signaling to indicate uni-/bi-directional RRH deployment to assist UE RRM and/or Demod operation
· Corresponding discussion needs to be discussed in RRM and Demod session respectively. 
· Other signaling options are not precluded. 



We do not think that it is necessary to signal UE capability to support uni-/bi-directional or not, we think that operator and train companies will co-operate with each other during the deployment to ensure the matching of CPE panel direction and network beam direction. So we propose to not introduce any signaling for uni-/bi-directional deployment for HST FR2 in Rel-17.
Do not introduce any signaling for uni-/bi-directional deployment for HST FR2 in Rel-17.
Track curvature and impact on RRH separation
	· Track curvature and impact on RRH separation: 
· FFS its impact on performance. 



As per companies’ contribution, curves may in some cases be sharper for 120km/h scenario. In our view, the 120km/h train speed is not expect in real high speed scenario. We prefer to only consider the line area that is more common for performance requirements definition. Coverage can also be ensured by adding more RRHs at the “curve position” by real deployment.
Do not consider track curvature area.
High difference in propagation delays
	· High difference in propagation delays
· RAN4 to elaborate further on which deployment scenarios are exposed to the very different propagation delays. 
· Quantitively evaluate the implications in these scenarios both from the demodulation and RRM perspectives.
· RAN4 should study whether there is any scenario with ISI and signal power degradation, and study a scheme to alleviate if needed.



Here we illustrate the high difference in propagation delays. The propagation delays jump happens at the beam switching point, as Figure 2.4-1 shows. The propagation delays difference for different scenarios are listed for Scenario A/B and uni/bi-directional in Table 2.4-1.
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a) Uni-directional
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b) Bi-directional
Figure 2.4-1 Propagation delays difference for different scenarios
Table 2.4-1 Propagation delays difference for different scenarios
	
	Switching point [m]
	Distance difference [m]  
	Propagation delays difference [us]

	Scenario A, Uni-directional
	44
	699
	2.33 (3.99CP)

	Scenario A, Bi-directional
	-
	-
	-

	Scenario B, Uni-directional
	350
	680
	2.27 (3.89CP)

	Scenario B, Bi-directional
	230
	219
	0.73 (1.25CP)

	
	350
	0
	0

	
	470
	219
	0.73 (1.25CP)

	
	700
	0
	0



The maximum timing offset estimation capability is inversely proportional to the frequency domain interval of reference signal. Considering the typical timing offset estimation method by TRS and DMRS for downlink and uplink, about 1.7CP and 3.4 CP can be identified respectively, so it is not feasible to solve the high propagation delay jump in Uni-directional deployment.
It is not feasible to solve the high propagation delay jump in Uni-directional deployment.
Dedicated network for roof-mounted CPE
	· Dedicated network for roof-mounted CPE: 
· RAN4 to assume that in HST FR2 Scenario A, only high-speed CPEs installed on the roof of the train can be present in the network.
· FFS Scenario B.  
· RAN4 to clarify based on the operators’ input if regular (i.e., low-speed non-HST) UEs can be connected to the same cell together with a HST CPE moving at maximum speed.
· FFS the necessity, and if necessary how to differentiate roof-mounted CPE from other FR2 UEs



The train runs in the open space, so there seems no normal UE outside the train since heavily degradation of the signal power. For the normal UE in the train, also very high penetration loss is suffered. In addition, the special design and higher requirements is defined for CPE from RRM/RF/demodulation part, we don’t think the normal UE can work in the HST network even we place the normal UE to the roof of the train. Therefore, we propose to not consider normal UE and no need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.
Do not consider normal UE and no need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.
Proposals
In this contribution, we discuss on general issues for NR FR2 HST deployment scenario. Our observations and proposals are:
1. Another panel can be used for beam search.
Do not introduce any signaling for uni-/bi-directional deployment for HST FR2 in Rel-17.
Do not consider track curvature area.
It is not feasible to solve the high propagation delay jump in Uni-directional deployment.
Do not consider normal UE and no need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.
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