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1 Introduction

In last RAN3 meeting, one discussion paper [1] addressed the E-CID positioning issue based on the coming LS from RAN4 [2]. The issue of LS can be simplified described as follows:
_______________________________________________________________________________________________
In TS 36.133, Section 8.1.2.7, RAN4 has specified the following requirement for UE Rx-Tx time difference measurements with E-CID:

If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements.

RAN4 would like to request to check whether the above requirement has any impact on RAN3 specifications.

_______________________________________________________________________________________________
In previous contribution [1], the issue was analyzed in details in terms of UE’s behaviour and networks’ performance. For the case of RRC&LPPa based E-CID positioning procedure during HO, there exists mismatching issue for current RAN3 and RAN4 specifications. If some solution can be adopted for solving this problem, not only the mismatching issue can be addressed, but also the performance gain can be brought, e.g., the delay performance gain for E-CID positioning procedure. 

In this contribution, we give further analysis on this issue. The detailed possible solutions are analyzed in section III. Based on the analysis, the reasonable solution is proposed and concluded in the final part.
2 Issue Description
Figure 1 describes the issue clearly to show the problem. After handover, UE will restart UE Rx-Tx time difference measurement in the new PCell, however the target eNB does not have any positioning request information from eSMLC for this UE and will not report UE Rx-Tx time difference measurement results to eSMLC via LPPa or perform eNB Rx-Tx time difference measurement. Thus, even if UE can restart the UE Rx-Tx time difference measuerment at its own side, the RRC&LPPa based E-CID positioning will still failed without any doubt based on the legacy procedure.
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Figure 1. Issues on RRC&LPPa based E-CID positioning procedure during handover

3 Candidate Solutions and Analysis
In this section, the candidate solutions are proposed and analyzed. In this paper, totally two candidate solutions are identified.
3.1
Option 1: LPP-based Solution
Based on the online discussion in last RAN3 meeting, LPP-based solution could be one possible method to solve the problem, i.e., when UE handovers to a new target Pcell, then, could UE use LPP signalling to report the measurement results directly to eSMLC?
As mentioned in [1], there is no problem if the E-CID positioning is triggered by LPPa&LPP, i.e., eNB shall report the E-UTRAN measurement (uplink measurement, i.e., Angle of arrival (AoA), eNB Rx-Tx time difference) to eSMLC by LPPa, and UE shall report the UE measurement (downlink measurement, i.e., UE Rx-Tx time difference) to eSMLC by LPP. When handover occurs, the UE can report the measurement results of UE Rx-Tx time difference directly to eSMLC by LPP signalling.
However, the more common case is the E-CID positioning is triggered by LPPa&RRC, i.e., UE shall report the UE measurement (downlink measurement, i.e., UE Rx-Tx time difference) to eNB by RRC, and eNB shall report both of E-UTRAN measurement (uplink) and UE measurement (downlink) results to eSMLC by LPPa. When the E-CID positioning is triggered by RRC signalling, the UE only knows the eNB UE measurement ID for Rx-Tx time difference measurement. When it handovers to a new target Pcell, it has no information for LPP transaction ID. Moreover, based on the current LPP procedure, the UE has not received the ECID-RequestLocationInformation, then, the UE can’t report the Rx-Tx time difference measurement results through LPP signaling.
Even if UE can report the Rx-Tx time difference results through LPP after it handovers to a new target Pcell with the original E-CID triggering by RRC, the UE can only report the measurement results at the UE side. This shall require the UE’s behaviour enhancement and constraints. Moreover, the E-URTEAN measurements are necessary to improve the UE location estimate, e.g. providing eNB Rx-Tx time difference and AoA. the eSMLC shall use all the necessary information to derive the UE’s location. It is difficult to provide the E-UTRAN measurement results through LPP signalling in this option. 

Therefore, based on the analysis, this is not a good solution for this issue.
3.2
Option 2: eNB Client Solution
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Figure 2. eNB Client Solution on RRC&LPPa based E-CID positioning procedure during handover

Note: The scenario in Figure 2 is focus on LPPa&RRC-based E-CID positioning procedure. And the A3 event is triggered before the UE Rx-Tx time different measurement report on the source eNB, which means that the UE has not finished the UE Rx-Tx time difference measurement.

Another possible solution is shown as Figure 2. Since the mismatch problem is caused from handover, and target eNB will not aware the original E-CID related information, one direct method is to send the information from source eNB to target eNB.

In LPPa specification, the E-CID measurement initial response from eNB to eSMLC contains
Table 1. The message of E-CID measurement initial response
	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.2.3

	LPPa Transaction ID
	M
	
	9.2.4

	E-SMLC UE Measurement ID
	M
	
	INTEGER(1..15,…)

	eNB UE Measurement ID
	M
	
	INTEGER(1..15,…)

	E-CID Measurement Result
	O
	
	9.2.5

	Criticality Diagnostics
	O
	
	9.2.2


There are three important IDs. For LPPa transaction ID and E-SMLC UE measurement ID, these IDs are allocated by eSMLC in E-CID measurement initial request, and the final measurement reports shall be matched for these two IDs. 
For eNB UE measurement ID, this ID is allocated by source eNB, and UE can finish the UE Rx-Tx time difference measurement by the corresponding ID through the RRC signalling. 
When handover occurs, the source eNB can send the three IDs to the target eNB by Handover Request, then, the target eNB will know that, the UE is doing E-CID positioning measurement, and target eNB will start the measurement at the UE side (From the process of view, the measurement is automatically done by UE). Besides, the necessary LPPa information (LPPa transaction ID and E-SMLC UE measurement ID) is also known by target eNB. Therefore, UE’s measurement can continue by appropriate configuration by RRCConnectionReconfiguration in target eNB. After UE handovers to the new target Pcell, it can restart the UE Rx-Tx time difference measurement. When UE reports the UE Rx-Tx time difference measurement results to target eNB, target eNB can identify the measurement and combining own measurement of AOA and Rx-Tx time difference measurement results, then, report the E-CID measurement results to eSMLC.
One possible risk is for the colliding of eNB UE measurement ID between source eNB and target eNB. If the eNB UE measurement ID is already used in target eNB, the target eNB can reconfigure a new measurement ID for the E-CID positioning for the UE. Thus, this problem can be solved. Actually, in real networks, the probability for the case of colliding of eNB UE measurement ID is very low.
When handover occurs, the ESMLC starts a timer to wait for last incoming information based on same context and IDs.
Therefore, the option 2 is reasonable and can work well to solve the E-CID problem. 
eNB Client Solution Summary
· LPPa Transaction ID

· E-SMLC UE measurement ID

· eNB UE measurement ID

Add the three IEs (LPPa Transaction ID, E-SMLC UE measurement ID, eNB UE measurement ID) into the Handover Request message to let target eNB aware the E-CID positioning information triggered by eSMLC.
However the eNB Client Solution required further discussion which may involve SA2 and RAN2.
4 Conclusion

In this contribution, we propose and analyze the solutions for RRC&LPPa based E-CID positioning procedure during HO. Two options are investigated, and the eNB client solution (option 2) is preferred. Based on the analysis in this paper, the following proposal can be achieved:
Proposal 1:UE Rx-Tx time difference measurement can continue by appropriate configuration by the target eNB during handover.
Proposal 2: In order to address the RRC&LPPa based E-CID positioning issue during handover, one reasonable method is to send three IEs (LPPa Transaction ID, E-SMLC UE measurement ID, eNB UE measurement ID) from source eNB to target eNB(e.g., X2 interface), which aims to let target eNB aware the E-CID positioning information triggered by eSMLC.
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