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1. Introduction
In RAN2#99, it was first discussed how to support positioning schemes in NR. In that results following agreements were made [1].
	1. The full scope of LPP shall be supported by NR System Architecture and NR devices.
2. LPP messages are transported in NAS messages which in NR RRC (similar to LTE RRC).
3. Support for UTDOA method in NR may be revisited in further releases after further progress in SA2 work.
4. Positioning network elements (UE, NG-RAN, AMF, LMF) in the positioning related architecture in TS 23.501 should be used as the basis for positioning support for NG-RAN in Release 15. 
5. TS 38.305 will define stage 2 positioning for NG-RAN for both NR and E-UTRA access.



In this contribution, we discuss on how to support LPP-based positioning schemes enabling dual connectivity (i.e., EN-DC or NE-DC) operation. Under the dual connectivity, NR core network is connected to either an eLTE eNB or a gNB as well as, both eLTE eNB and a gNB are connected via Xn interface.
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2.1 . Dual connectivity for NR and LTE
The NR system architecture and interface are currently ongoing. Hence, feasible positioning schemes in NR system are not determined. In order to support positioning schemes same as the LTE system, it was agreed that legacy LTE based LPP signaling should be fully supported by NR system and devices [1].
RAN2 needs to consider non-standalone scenario where different RAT is connected to the NR core network. Considering that various feasible options are defined in [2]. According to [2], dual connectivity for EN-DC is present in option 7 where an eLTE eNB is connected to NR core network and a gNB, respectively. In contrast, in option 4, dual connectivity for NE-DC is described where a gNB is connected to NR core network and an eLTE eNB, respectively.

2.2 . Handling the LPP signal
According to the dual connectivity (e.g., EN-DC or NE-DC), the connected UE is feasible to support either LTE-based or NR-based LPP positioning scheme. To provide the positioning scheme via a network, one of the connected RAT (i.e., NR or LTE) should be selected. The selected RAT should provide LPP signaling transmission and reception between NR core network and UE.
We think that connected RAT of the master node is allowed to handle all the LPP messages. In case NE-DC, a gNB assumed to be a master node which is able to transport all the LPP messages via MCG bearers between NR core network and UE. In case EN-DC, obviously an eLTE eNB can be operated as a master node.
Proposal 1: When UE is configured with EN-DC or NE-DC, LPP signaling should be provided by MCG bearers (including MCG direct bearer and MCG split bearer).

2.3 . Support LPP for NE-DC
Every positioning mechanism is assumed to be feasible in EN-DC since legacy LTE network is able to support all the positioning schemes based on the LPP. However, it is considered not to support all the LPP positioning schemes in NE-DC. For instance, design for physical channel is not completed. Therefore, it is considered that the OTDOA positioning scheme is not to be supported by NR system until now. In case of NE-DC, an issue seems to be raised. While a UE requests to perform OTDOA positioning scheme via master node, the associated NR system does not provide the requesting OTDOA positioning.
In addition, all the LPP messages are transported via NAS messages where all the LPP messages transported by SRB not the DRB [3]. However, under NE-DC, RAN2 already agreed that SCG SRB is not supported on LTE [4]. Therefore, if only SeNB provides such a positioning method (i.e., OTDOA), RAN2 should further discuss how to support signal LPP messages to UE e.g. via MCG bearer or SCG bearer
Proposal 2: For NE-DC, if a NR cell does not support a positioning method (e.g. OTDOA) in REL-15, LTE cell may be used to support the positioning method.
Proposal 3: For NE-DC, if SeNB provides a positioning method, RAN2 should further discuss how to signal LPP messages to UE e.g. via MCG bearer or SCG bearer.

3. Conclusion
In this paper, in order to provide the positioning scheme in NSA, we have the following proposals:
Proposal 1: When UE is configured with EN-DC, LPP signaling should be provided by MCG bearers (including MCG direct bearer and MCG split bearer).
Proposal 2: For NE-DC, if a NR cell does not support a positioning method (e.g. OTDOA) in REL-15, LTE cell may be used to support the positioning method.
Proposal 3: For NE-DC, if SeNB provides a positioning method, RAN2 should further discuss how to signal LPP messages to UE e.g. via MCG bearer or SCG bearer.
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