[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #105	R2-1902061
Athens, Greece, 25 Feb - 1 Mar 2019 	
	
[bookmark: Source][bookmark: _GoBack]Agenda item:	11.8.2
Source: 	Huawei, HiSilicon
Title: 	Considerations on NR based positioning for idle/inactive state UE
[bookmark: DocumentFor][bookmark: OLE_LINK4]Document for:	Discussion and Decision
Introduction
In the last RAN1 meeting, there were the following agreements [1]
	Agreement:
· Further study whether it is beneficial to support and if so, how to support, NR based positioning for UEs in RRC-IDLE and/or RRC-INACTIVE states
· Note: This involves RAN2 aspects



In this contribution, we provide our consideration on positioning for idle/inactive state UE from RAN2 perspective.
Discussion
Tracking UE’s location in RRC_IDLE or RRC_INACTIVE state has multiple benefits including facilitating a reduced reconnection time and providing location-dependent services in those states. According to the current RAN1 process, DL only based positioning, UL only based positioning, and combination of DL & UL based positioning are agreed in NR. In the following, we consider DL and UL based positioning for idle and inactive state UE respectively.
· DL based positioning
In idle/ inactive state, UE could receive DL PRS with the knowledge of PRS configuration information. In LTE, idle UE still can do RSTD measurement for OTDOA and enter connected state to report the measurement results to LMF, which means UE actually couldn’t obtain its location in idle state. If allowing UE to do some DL positioning measurement just like LTE, RAN4 needs to define new related measurement requirement for this and there also is some RAN2 spec impacts, e.g., modify the action of idle/inactive state UE. Furthermore, if allowing UE obtain its location in idle/inactive state, LPP should be enhanced to provide more assistance data to UE, e.g., the geographic location of transmitting points, to support UE-based positioning. 
· UL based positioning
For UL based positioning, UE needs to transmit UL PRS periodically but transmitting UL PRS is not supported yet in RRC_IDLE/RRC_INACTIVE states. Usually, if UE enters idle/inactive mode, it will lose UL synchronization. Then, its transmitting UL PRS may lead to serious UL interference. Moreover, RAN2 doesn’t support UL RS configuration for idle/inactive UEs. So, if NR supporting UL based positioning for idle/inactive UEs, RAN1 should study to avoid UL interference and RAN2 should consider to support UL RS configuration for idle/inactive sate UE. Therefore, standardization effort to provide support for UL PRS transmission in RRC_IDLE/RRC_INACTIVE states is considerable but it needs many RAN1 and RAN2 works to do. 
Observation 1: If NR supporting DL based idle/inactive state positioning, there is some RAN2 spec impacts and RAN4 needs to define new related measurement requirement for idle/inactive state.
Observation 2: standardization effort to provide support for UL PRS transmission in RRC_IDLE/RRC_INACTIVE states is considerable since it needs many RAN1 and RAN2 works.
However, the current time allocated RAN2 positioning is very limited and there are many works for RAN1 and RAN4 to support positioning in idle/inactive state. Moreover, no use case or any specific requirement is targeted for idle/inactive positioning currently. Hence, we propose to consider NR based positioning for idle and inactive state UE in a latter release.
Proposal: NR based positioning for idle and inactive state UE should be considered in a latter release.
Conclusion
In this contribution, we provide our consideration on positioning for idle/inactive state UE from RAN2 perspective, and we get the following observation and proposals:
Observation 1: If NR supporting DL based idle/inactive state positioning, there is some RAN2 spec impacts and RAN4 needs to define new related measurement requirement for idle/inactive state.
Observation 2: standardization effort to provide support for UL PRS transmission in RRC_IDLE/RRC_INACTIVE states is considerable since it needs many RAN1 and RAN2 works.
Proposal: NR based positioning for idle and inactive state UE should be considered in a latter release.
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