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Introduction
In RAN2#101bis meeting, considering uplink interference detection, a signalling exchange issue has been raised. That is when a drone UE flies above eNB it may cause uplink interference to far away eNBs, and if the serving eNB of the drone UE wants to exchange information with this far away eNB, there may be no available X2 interface.
The following paper has been treated during online discussion and several operator also expressed their concern [1]:
R2-1805194	Signaling exchange issues for UL interference detection	Lenovo, Motorola Mobility	discussion	Rel-15	LTE_Aerial-Core	R2-1802303
-	KDDI and CMCC observe signaling exchange problem.
=>	Noted
In this contribution, we further discuss the signalling exchange issue and provide a candidate solution. 
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During the study item phase, for potential enhancements for interference detection, following solution is captured in [2]
	Detection or identification of an aerial UE causing interference in UL may be performed by exchanging information between eNBs. Examples of information exchanged between eNBs that can be used for interference detection are as follows:
· uplink scheduling information or uplink reference signal (e.g., SRS) configuration of aerial UE.
· target neighbour DL transmission power exchanged with serving eNB and the serving eNB can use the difference between the aerial UE’s transmission power and the UL pathloss between the aerial UE and the specific neighbor eNB.
· any quantities reported by the UE, like RSRP/CSI-RSRP/RSRQ/RS-SINR/CSI.
The feasibility of exchanging the above information depends on the type of backhaul and on the feasibility of exchanging these information over a large number of eNBs.



When serving eNB finds out that a drone UE is causing strong uplink interference, either by the measurement report of drone UE or by the pathloss estimation results, i.e. less pathloss means much more uplink interference, it needs to send uplink scheduling information or uplink reference signal configuration to the victim eNBs [3]. In this way these victim eNBs can detect the uplink interference further, and even more they can perform interference mitigation based on these informations.
These victim eNBs may include some far away eNBs except geographically adjacent eNBs as illustrated in figure 1. eNB A in green colour is the serving eNB, and other blue eNBs are victim eNB in which eNB F/J/H doesn’t have direct X2 interface with serving eNB A.


Figure 1 distribution of victim eNBs
If eNB A wants to exchange information with far away eNBs, a solution called X2 relay can be considered. In this way eNB A first send UE information which may include uplink scheduling information or configuration of uplink reference signal to geographically adjacent victim eNBs, i.e. eNB C and eNB B. And more import is that the list of victim eNBs should also be sent to eNB B and eNB C. according to this list these eNB can figure out if they need to transfer this drone UE’s information to their adjacent eNBs. For eNB B, it can know eNB F is also a victim eNB, so eNB B can transfer UE information to eNB F. based on the same determination process, eNB F can also transfer this UE information to eNB J.
For contacting with victim eNB H, eNB B can send the list of victim eNBs to eNB G. then eNB G can transfer UE information to eNB H based on the list, and eNB G will not use the UE information for uplink interference detection or mitigation itself. The whole relay route is illustrated in Figure 2.


Figure 2 relay route of UE information
For unique identification of victim eNB a global eNB ID should be used. Since there is no dedicated eNB ID signalling, we consider ECGI information as a substitution. Because the global cell ID has 28bit in which 20bit is eNB ID. According to TS36.331, the ECGI is epressed as follows:
	–	CellGlobalIdEUTRA
The IE CellGlobalIdEUTRA specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA.
CellGlobalIdEUTRA information element
-- ASN1START

CellGlobalIdEUTRA ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity,
	cellIdentity							CellIdentity
}

-- ASN1STOP
[bookmark: _Toc510531634]–	CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.
CellIdentity information element
-- ASN1START

CellIdentity ::=					BIT STRING (SIZE (28))

-- ASN1STOP


 
There is also a more common way to indicate the list of victim eNBs, that is serving eNB can send a compact UE measurement report with neighbour cell measurement results and cgi-Info included to neighbour victim eNBs, so these victim eNBs can transfer drone UE information to far away victim eNBs based on this measurement report.
Proposal 1: a compact UE measurement report with neighbour cell measurement results and cgi-Info included can be sent to geographically adjacent victim eNBs to help perform drone UE information relay.
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By analysing the signalling exchange issues for drones we have the following proposal:
Proposal 1: a compact UE measurement report with neighbour cell measurement results and cgi-Info included can be sent to geographically adjacent victim eNBs to help perform drone UE information relay.
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