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Introduction
In RAN2#99bis meeting, some mobility issues of drones and preliminary introduction of network coordination solution are presented in [1]. In this paper we further discuss the network coordination solution and provide the simulation result for handover rate reduction. Compared to the prior version, the mobility simulation results of the reduction of handover rate of VDC are added to present the effect of network coordination solution.
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Base on the analysis of mobility issues in [1], the fluctuated antenna gain and frequent deep fading due to side lobes of the eNB antenna is the key reason for long interruption time caused by handover and RLF. The straightforward way is to improve the aerial coverage performance of antenna side lobes. However, this may need upgrade or replace the existing hardware, such as deploying dedicated eNB for drones or Massive MIMO antenna to provide special beams pointing to aerial objects, which has to cost large expense for equipment and constructions. 
Therefore, we prefer to focus on software update based solutions to improve aerial coverage, but the traditional methods may not work well for drones. Usually we apply COMP technique which can fulfil the requirement of improving DL SINR by Joint Transmission and Muting, and its effectiveness has been approved before. But COMP can only be used for data channel, so it cannot help to mitigate mobility problems efficiently. For example, the handover decision is based on the RSRP offset between cells and Joint Transmission cannot be applied for CRS, so the cell coverage fragmentation will not be improved and the handover rate cannot be reduced. For RLF, the RLF detection is based on the CRS measurement within PDCCH symbols. Since this PDCCH CRS cannot be jointly transmitted by multiple eNBs, the received CRS power cannot be raised. So the RLF may still happen frequently due to low DL SINR. Conversely, the interference may be lowered down if a number of neighbour cells should be muted when ABS subframe is applied. But the whole subframe should be muted even if only one drone need to communicate with network, so the resource efficiency must be very low. And a joint coverage mechanism introduced by MBSFN doesn’t fit into the drone scenario because it only support downlink broadcast service.
Following the concept of COMP, a reserved DL resource can be allocated for drones within PDSCH as illustrated in figure 1, and the corresponding downlink common channels, control channel and data channel can be jointly transmitted by multiple eNBs. As a network coordination solution is the composition of several neighbour cells, it construct a “virtual drone cell” which has a more large coverage area, as shown in figure 2. So the handover rate can be declined. Since this solution changes interference from the neighbour cells into useful signals, the DL SINR can be improved obviously. Hence, the RLF rate can be reduced correspondingly. As a consequence, the total interruption time can be reduced.


Figure 1 Reserved DL resources for virtual drone cell
[bookmark: OLE_LINK24]And optionally a VDC specific synchronization signal can be introduced for VDC detection and identification, the detailed description can be found in [2].
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[bookmark: _Ref493237489]Figure 2: Virtual Drone Cell
Based on the agreements of simulation assumption in RAN1 and RAN2, a mobility simulation has been performed to evaluate the reduction effect of handover rate. The coordination set of VDC is assumed to be 3 sites(9 cells) and 7 sites(21 cells) respectively. The handover gain is defined as below:
Handover gain = (original handover rate – VDC handover rate)/original handover rate
The result of 3 sites VDC is shown in Table 1, for speed of 3Km/h the handover gain is obvious with the value of higher than 39%, and for higher speed the handover gain is less than that of 3Km/h, but still above 14.7%. As shown in Table 2 higher handover gain can be observed with a larger coordination set, the lowest gain is 36.4% and the highest gain is nearly 63%.
Table 1 Handover gain of VDC of 3 sites
	Height/Speed
	3Km/h
	30 Km/h
	60 Km/h
	160 Km/h

	50m
	39.0%
	19.3%
	14.9%
	16.6%

	100m
	42.2%
	20.8%
	14.9%
	14.7%

	300m
	43.2%
	23.1%
	18.5%
	15.7%


       
Table 2 Handover gain of VDC of 7 sites
	Height/Speed
	3Km/h
	30 Km/h
	60 Km/h
	160 Km/h

	50m
	60.4%
	45.6%
	36.4%
	37.9%

	100m
	62.7%
	46.7%
	38.3%
	38.9%

	300m
	63.3%
	45.2%
	39.4%
	38.3%



In Summary, VDC is a group of coordinated cells: 
· Multiple physical cells sends data in the mode of COMP+ABS
· Change interference cells to coordinated cells 
· Optionally, handover between VDCs instead of physical cells  
Proposal 1: consider the network coordination solution as a candidate option to improve interference and mobility issues for drones.
Proposal 2: capture the network coordination solution in TR.
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In this paper we further discuss the network coordination solution and provide the simulation result for handover rate reduction, and we propose:
Proposal 1: consider the virtual drone cell as a candidate option to improve interference and mobility issues for drones.
Proposal 2: capture the virtual drone cell solution in TR.
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