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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]During RAN2#112-e[1], the following agreement has been made regarding positioning in IDLE/INACTIVE.:  
Agreements:
Positioning measurement reporting (including location estimates for UE-based) should be supported in RRC_INACTIVE; involvement of SDT is FFS.  Reporting of specific measurements is pending RAN1 decision.
In this contribution, we will discuss remain issues and how to support idle and inactive positioning from RAN2.
2. Discussion
2.1. RRC_IDLE positioning report
In our companion contribution R1-2007665[2], the results for the UE efficiency (power saving) in the RRC_IDLE/RRC_INACTIVE states were analyzed and the following observations were made, which was also captured in in 38.857[3].
	Positioning report in the RRC_IDLE state can provide 44.32 % of power saving gain compared to the report in the RRC_CONNECTED state
Positioning measurement and report in the RRC_IDLE state can provide at least 48.38 % of power saving gain compared to the measurement and report in the RRC_CONNECTED state


It can be seen that positioning measurement and report in RRC_IDLE states can obtain large power saving gain.
Observation 1: Positioning measurement and report in RRC_IDLE state can obtain large power saving gain.
In addition, in RAN1#103-e, the following agreement and conclusion were achieved which were also captured in 38.857[3]
From a physical layer perspective, it is feasible for a UE to perform DL positioning measurement in RRC_IDLE state. This does not imply that measurements have to be reported in RRC_IDLE state.
It is up to RAN2 to decide whether to support the enhancements of NR positioning reporting of DL positioning measurements and/or positioning estimates for RRC_IDLE UEs.
From the perspective of RAN1, for technique consideration, it is feasible to perform idle state measurement. For example, use the method below:
· broadcasting or storing the assistance data for positioning and performing positioning measurement in idle state.
Observation 2: it is feasible for a UE to perform DL positioning measurement in RRC_IDLE state.
Proposal 1: Follow the agreement of RAN1 to support DL positioning measurement in RRC_IDLE state.
Furthermore, regarding whether to support positioning report in RRC_IDLE state, we conduct the following analysis. The figure below shows the CIoT procedure for LTE which is used for idle UE for uplink message reporting. An UL NAS signaling message or UL NAS message carrying data can be transmitted in a UL RRC container message, therefore a new RRC message (RRCEarlyDataRequest) was introduced.
[image: ]
Figure 1: MO-EDT for Control Plane CIoT EPS Optimisation
It only needs small enhancement to introduce the control plane CIoT 5GS optimization into NR. For example, change the eNB to gNB and change the MME to AMF in figure 1.
If the UE and NG-RAN node both support EDT, the UE sends an RRCEarlyDataRequest message to the NG-RAN node and includes a NAS control plane service request. By this mechanism, the dedicatedInfoNAS container included in the NAS service request may contain LPP message and positioning report can be transmitted to AMF. And NAS service request is an existed procedure already supported for NR.
So it is also feasible for RAN2 to support RRC-IDLE positioning report.
Proposal 2: It is feasible for RAN2 to support NR positioning reporting for RRC_IDLE UEs.
2.2. Issue of SDT involvement
In RP-201305[4], one of the work item scope of SDT is to support periodic positioning reporting in inactive state.
	NR supports RRC_INACTIVE state and UEs with infrequent (periodic and/or non-periodic) data transmission are generally maintained by the network in the RRC_INACTIVE state. Until Rel-16, the RRC_INACTIVE state doesn’t support data transmission. Hence, the UE has to resume the connection (i.e. move to RRC_CONNECTED state) for any DL (MT) and UL (MO) data. Connection setup and subsequently release to INACTIVE state happens for each data transmission however small and infrequent the data packets are. This results in unnecessary power consumption and signalling overhead. 
Specific examples of small and infrequent data traffic include the following use cases: 
· Smartphone applications: 
· Traffic from Instant Messaging services (whatsapp, QQ, wechat  etc)
· Heart-beat/keep-alive traffic from IM/email clients and other apps
· Push notifications from various applications
· Non-smartphone applications:
· Traffic from wearables (periodic positioning information etc)
· sensors (Industrial Wireless Sensor Networks transmitting temperature, pressure readings periodically or in an event triggered manner etc)
smart meters and smart meter networks sending periodic meter readings


But this is limited to user plane without control plane enhancement, and the terminal point of the user plane small data is the UPF. While for positioning, the terminal point of positioning data is the AMF or the LMF. However, there’s no interface transmission to AMF nor LMF, as in Figure2. Therefore, this mechanism cannot send message from UE to LMF till now.


Figure 2: NG interface architecture
Observation 3: Based on the current SDT architecture, the positioning data cannot be transmitted to AMF or LMF due to lack of interface support.
Therefore, to resolve this problem, two methods can be considered:
· Introduce new interface between the UPF and the AMF or the LMF. This method is based on the current SDT architecture.
· Support C-plane transmission. We think reusing C-Plane CIoT procedure of LTE is much easy for implementation and has small specification impact.
[bookmark: _GoBack]Proposal 2: New interface between the UPF and the AMF or the LMF should be introduced for SDT-based positioning report in RRC_INACTIVE state.
2.3. Support of UL and DL+UL positioning method
For support of UL and DL+UL positioning methods, it was discussed in RAN1 103e and related agreements were achieved as follows.
	Agreement:
· NR positioning for UEs in RRC_INACTIVE state is recommended for normative work, including
· DL, UL and DL+UL positioning methods 
· UE-based and UE-assisted positioning solutions
· Support of UE positioning measurements for UEs in RRC_inactive state
· Options that can be considered include DL-PRS or DL-PRS and SSB
· Support of gNB positioning measurements for UEs in RRC_inactive state
· The details of how to enable the UE positioning in RRC_ INACTIVE state can be further discussed during normative work. These details may include, but are not limited to the following aspects:
· UL reference signals (e.g., SRS for positioning, PRACH preambles) for UL measurements
· Signalling and procedures for support the assistance data delivery, DL-PRS configuration, UL reference signals for positioning resource configuration, measurement reporting), which may be developed based on the enhancements of existing signalling and procedures (e.g., existing 2-step and/or 4-step PRACH procedures, paging procedure, small data transmission). 


It can be seen that RAN1 has decided to support both UL and DL+ULpositioning methods including support of gNB positioning measurements and UL reference signals. Compared with downlink positioning method, the main difference lies in how to support uplink signal transmission and gNB measurements in inactive state. For support of UL reference signals, we think the work should be led by RAN1 and supported by RAN2. For example, RAN1 should further study physical-layer procedure of SRS such as enhancement of spatial relation, power control, timing, SRS resource allocation, etc. RAN2 should further study related signaling and higher-layer procedure to support SRS transmission and measurement, e.g. how to configure/trigger/update SRS. 
Therefore, we propose that:
Proposal 3: Follow RAN1’s agreement to support UL and DL+UL positioning method including gNB positioning measurement, UL reference signals in RRC_INACTIVE state.
3. Conclusion
Based on the discussion, we observe and propose the following:
Observation 1: Positioning measurement and report in RRC_IDLE state can obtain large power saving gain.
Observation 2: it is feasible for a UE to perform DL positioning measurement in RRC_IDLE state.
Proposal 1: Follow the agreement of RAN1 to support DL positioning measurement in RRC_IDLE state.
Proposal 2: It is feasible for RAN2 to support NR positioning reporting for RRC_IDLE UEs.
Observation 3: Based on the current SDT architecture, the positioning data cannot be transmitted to AMF or LMF due to lack of interface support.
Proposal 2: New interface between the UPF and the AMF or the LMF should be introduced for SDT-based positioning report in RRC_INACTIVE state.
Proposal 3: Follow RAN1’s agreement to support UL and DL+UL positioning method including gNB positioning measurement, UL reference signals in RRC_INACTIVE state.
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