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Introduction
During RAN#76 meeting, according to the requirement of supporting emergency service, UE positioning function is added in NR Rel-15 WI [1]. The RAN2 related objectives are highlighted in yellow as below:
	-	Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2]; 
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3]; 
NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2]. 
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2]. 


In this contribution, we would like to discuss what issues should be considered in Rel-15 and provide our views on these issues.
Discussion
2.1    Open issues identification
In this section, we would identify open issues based the objectives one by one.
To support “Transport of LPP messages between 5G-CN and UE through gNB”, since there is no change requirement on LPP in Rel-15, i.e. there is no requirement to support NR signal based positioning in Rel-16, we should consider forward compatibility of  Rel-16 positioning:
Issue 1): whether transport of LPP also can be used directly in Rel-16? Would there be a new LPP protocol for NR in future? Or would it extend the current LPP directly for NR related positioning?
Issue 2): How to transmit LPP messages?
To support “Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB)”, the following issues should be considered:
Issue 3): What is the positioning frame work in 5G-CN and NG-RAN hosting E-UTRA?
Issue 4): What positioning methods would be supported and would use the LPPa type messages for 5G-CN and NG-RAN hosting E-UTRA case?
To support “Support of measurement gaps and idle periods for location related inter-RAT measurements”, the following issues should be considered:
Issue 5): whether the LTE similar measurement gap request mechanism for positioning can be reused in NR Rel-15? Is there anything new?
To support “network based NR CID and cell portion positioning”, it would not involve UE and RAN3 is the main working group. The main issue is what the value-ranges of NR CID and cell portion ID are? RAN2 needn’t consider how to specify it in LPPa type protocol, but only need to capture this in the stage 2 specification.
So from RAN2 point of view, it is proposed that:
Proposal 1: The following issues should be considered and discussed in RAN2 for supporting positioning in NR Rel-15:
Issue 1): whether transport of LPP also can be used directly in Rel-16? Would there be a new LPP protocol for NR in future? Or would it extend the current LPP directly for NR related positioning?
Issue 2): How to transmit LPP messages?
Issue 3): What is the positioning frame work in 5G-CN and NG-RAN hosting E-UTRA?
Issue 4): What positioning methods would be supported and would use the LPPa type messages for 5G-CN and NG-RAN hosting E-UTRA case?
Issue 5): whether the LTE similar measurement gap request mechanism for positioning can be reused in NR Rel-15? Is there anything new?

2.2   Primary discussion on open issues
In this section, we try to analyze the above open issues one by one and provide our proposals.
Issue 1): whether transport of LPP also can be used directly in Rel-16? Would there be a new LPP protocol for NR in future? Or would it extend the current LPP directly for NR related positioning?
As in NR Rel-15 positioning, it would not support NR signal based positioning method, while we design positioning in Rel-15, forward compatibility should be considered, i.e. how to support NR signal based positioning in Rel-16 should be considered earlier. 
To support the future NR based positioning method in LPP, there are two main alternatives:
Alt 1): extend current LPP (36.355) to support NR signal based positioning in Rel-16. It means in Rel-15, one RRC container is defined in NR to contain NAS signaling which also including the LPP message like LTE.
Alt 2): define a simple new LPP (e.g. 38.355) for 5G system in Rel-15, which can contain and transfer current LPP messages (defined in 36.355), and define a container in NR RRC to carry 5G LPP messages.
Both alternatives can work and have their advantages and disadvantages. Alt 1) will have the smallest work for standardizing since it would avoid duplicate defining what it has specified in current LPP. But it would mix 36.xxx set specifications with 38.xxx set specifications, i.e. in 38.xxx set, for positioning part, it would reuse a 36.xxx specification and specify NR related parameters in 36.xxx spec. For Alt 2), if new LPP protocol would be used, although it can define a container of LPP, it still may introduce some duplicated definitions as specified in LPP, e.g. the framework, transmission of a message etc. But a new protocol may achieve new requirements in the new system and new procedures can be easily defined in the new protocol.
Proposal 2: RAN2 is kindly asked to discuss which alternative should be adopt, extend current LPP or define a simple new LPP for 5G NR positioning considering forward compatibility.
Issue 2): How to transmit LPP messages?
In LTE system, the LPP messages are contained in RRC messages as NAS signaling. In 5G NR system, it also can be contained in the RRC messages similar to LTE. Furthermore, if considering more scenarios, like V2X, D2D etc, and if LPP also can be used in these cases, it should be discussed whether to contain LPP messages in a broadcast RRC message. As it is not too urgent, it can be discussed later in corresponding positioning discussion for concerned scenarios.
Proposal 3: generally, NR RRC would be used to contain LPP messages like in LTE system, i.e. NAS container is defined in RRC.
Issue 3): What is the positioning frame work in 5G-CN and NG-RAN hosting E-UTRA?
Based on TS 23.501 [2], 5G-CN and NG-RAN hosting E-UTRA scenario would be as shown in Figure 1.


Figure 1: potential positioning framework
In this figure, red part is added to reflect NG RAN hosting E-UTRAN. The eNB can collect the measurement results of the UE and send them to the CN via NG RAN, i.e. LPPa messages would be sent to NG-RAN first and NG-RAN forwards them to AMF via NG2. Then AMF can forward it to a correct location server. In such case, NG-RAN needn’t to decode the LPPa messages, but should know where these messages should go.
Proposal 4: NG-RAN can forward LPPa messages from an E-UTRA cell to CN without decode the LPPa content.
Issue 4): What positioning methods would be supported and would use the LPPa type messages for 5G-CN and NG-RAN hosting E-UTRA case?
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]In LTE system, ECID, OTDOA and UTDOA would use LPPa. For the case that NG-RAN hosting E-UTRA case, these positioning methods also can be supported. Furthermore, as the information of these positioning methods needn’t to be interpreted by NG-RAN, the content of LTE LPPa messages can be carried in a container and would be forwarded by NG-RAN to the network. This can be discussed in RAN3.
Proposal 5: All three positioning methods, i.e. ECID, OTDOA and UTDOA in LTE, should be supported in NG-RAN hosting E-UTRA case. How to transfer the content of LPPa messages should be discussed in RAN3.
Issue 5): whether the LTE similar measurement gap request mechanism for positioning can be reused in NR Rel-15? Is there anything new?
In LTE, the UE can request the network to configure measurement gap for positioning purpose. In 5G positioning, the similar mechanism can be used to let the UE to request the NR-RAN to configure measurement gap / idle period for inter-RAT positioning measurements.
Proposal 6: UE can request NR-RAN to configure measurement gap/idle period to perform inter-RAT positioning measurements, e.g. perform E-UTRAN positioning measurements.
Proposals
In this contribution, some open issues of 5G NR Rel-15 positioning are discussed and the following proposals are given:
Proposal 1: The following issues should be considered and discussed in RAN2 for supporting positioning in NR Rel-15:
Issue 1): whether transport of LPP also can be used directly in Rel-16? Would there be a new LPP protocol for NR in future? Or would it extend the current LPP directly for NR related positioning?
Issue 2): How to transmit LPP messages?
Issue 3): What is the positioning frame work in 5G-CN and NG-RAN hosting E-UTRA?
Issue 4): What positioning methods would be supported and would use the LPPa type messages for 5G-CN and NG-RAN hosting E-UTRA case?
Issue 5): whether the LTE similar measurement gap request mechanism for positioning can be reused in NR Rel-15? Is there anything new?
Proposal 2: RAN2 is kindly asked to discuss which alternative should be adopt, extend current LPP or define a simple new LPP for 5G NR positioning considering forward compatibility.
Proposal 3: generally, NR RRC would be used to contain LPP messages like in LTE system, i.e. NAS container is defined in RRC.
Proposal 4: NG-RAN can forward LPPa messages from an E-UTRA cell to CN without decode the LPPa content.
Proposal 5: All three positioning methods, i.e. ECID, OTDOA and UTDOA in LTE, should be supported in NG-RAN hosting E-UTRA case. How to transfer the content of LPPa messages should be discussed in RAN3.
Proposal 6: UE can request NR-RAN to configure measurement gap/idle period to perform inter-RAT positioning measurements, e.g. perform E-UTRAN positioning measurements.
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