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Introduction
[bookmark: _Hlk71405257]During the RAN4 98-bis-e meeting the following issues related to Scenario-A deployment aspects in FR2 HST were left FFS [1]:
· RRH Beam switching point for uni-directional RRH deployment, Scenario-A
· Beam dwelling time for uni-directional and bi-directional RRH deployment, Scenario-A
· Pros and cons between bi-directional deployment and uni-directional deployment
In this contribution we provide our views on the above-mentioned issues
Discussion
As in our previous contributions for justification of the proposals made in this paper we will refer to the link budget analysis. The main assumptions were described in [2] and [3]. For the analysis in this paper we used the antenna parameters agreed during the last meeting: [Mg, Ng, M, N, P]=[1, 1, 8, 8, 2] at RRH side and [Mg, Ng, M, N, P]=[1, 1, 4, 4, 2] at the UE side.
Switching point
As it can be seen from Figure 1 and Figure 2, the side lobes of the main beam of RRH antenna array can provide sufficient SNR, so that the UE can be switched from RRH#1 to RRH#2 based on the measurements at the RRH#2 sidelobe. But the sidelobe is followed by the pattern null, what means that there is an area (between side lobe and main lobe) where the SNR from RRH#2 drops significantly and there is a chance that the UE will jump back to previous RRH for a short period. In Figure 2 it can be seen that in ideal case when there is no delay for beam/RRH switching which is based on the best RSRP we have 3 switching points for each RRH due to that ping-pong effect. However, this area between sidelobe and mainlobe is very short, so the chance to have measurement report based on this area is very small. Thus, we propose not to consider switching back to previous RRH during this area. That means that the Ds_offset, which reflects the switching point (where the signal from new RRH becomes stronger than the signal from previous RRH) should be defined based on the first sidelobe of RRH antenna radiation pattern. Based on the analysis from Figure 2 this offset is 21m.
	

Figure 1. Radiation pattern of RRH boresight beam


 

	

Figure 2. DL SNR along the track for the cases of uni-directional deployment.



Observation 1: For uni-directional Scenario-A deployment the UE connects to RRH using the sidelobe of the beam and there is a chance that it will jump back to previous RRH for a short period while passing the antenna pattern null
Proposal 1:	For uni-directional Scenario-A deployment RAN4 to consider single switching point (no ping-pong effect due to null between side lobe and main lobe) and Ds_offset = 21m

Bi-directional vs uni-directional
For Scenario-A the propagation losses are not critical and antenna gain can compensate it, so even uni-directional deployment can provide sufficient link budget. In Figure 3 DL SNRs along the track for bi-directional and uni-directional deployment are compared. Dash line in the figure corresponds to the SNR value for 64QAM transmission. As we can see uni-directional curve is already above this line, better SNR will not provide performance increase - bi-directional deployment doesn’t provide significant throughput improvement comparing to uni-directional deployment. 
	[image: ]
Figure 3. DL SNR along the track for the cases of uni- and bi- directional deployments



Dash-dotted line in Figure 3 corresponds to the beam/RRH switching UE positions. As we can see, at the area near the RRH UE switches serving RRH frequently. Figure 4 demonstrates how long UE stays at the beam after switching. We can see that there are several periods (correspond to the areas close to RRH) when beam dwelling time is very short and here we get RRM issues – measurements done in these areas will not be relevant by the moments they are reported. This will lead to performance degradation at these areas. Things can be even worse for the case of single RRH per BBU, where all these fast switching turn into handovers, which take more time. 
	[image: ]
Figure 4. Beam dwelling time for the UE during its movement along the track



From the overall system performance point of view, we think that the best way to exploit two directions is to double total system throughput by serving two UEs in uni-directional mode in two opposite directions
Observation 2: We have the following observations after comparing uni- vs bi- directional deployment:
· Bi-directional deployment will not provide significant throughput improvement comparing to uni-directional deployment. 
· Beam dwelling time in case of bi-directional deployment Scenario-A can be very short which will complicate RRM requirements fulfilment.
· From the overall system performance point of view, we think that the best way to exploit two directions is to double total system throughput by serving two UEs in uni-directional mode in two opposite directions
Proposal 2: RAN4 to consider only uni-directional deployment for Scenario-A 
Conclusion
In this paper we provided view on issues related to Scenario-A deployment aspects and made the following proposals:
Observation 1: For uni-directional Scenario-A deployment the UE connects to RRH using the sidelobe of the beam and there is a chance that it will jump back to previous RRH for a short period while passing the antenna pattern null
Proposal 1:	For uni-directional Scenario-A deployment RAN4 to consider single switching point (no ping-pong effect due to null between side lobe and main lobe) and Ds_offset = 21m
Observation 2: We have the following observations after comparing uni- vs bi- directional deployment:
· Bi-directional deployment will not provide significant throughput improvement comparing to uni-directional deployment. 
· Beam dwelling time in case of bi-directional deployment Scenario-A can be very short which will complicate RRM requirements fulfilment.
· From the overall system performance point of view, we think that the best way to exploit two directions is to double total system throughput by serving two UEs in uni-directional mode in two opposite directions
Proposal 2: 	RAN4 to consider only uni-directional deployment for Scenario-A 
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