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1	Introduction 
In the last meeting certain have been made pertaining to the support of positioning in RRC_INACTIVE, specifically:

Agreements:
Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective. 
Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
	If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE. 
	Otherwise, if UE did not initiate UL SDT, rely on legacy operation, i.e. the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging. 


Agreements:
Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE UL and DL positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
The RRC state of the UE is not exposed to the LMF for INACTIVE UL and DL positioning.


In the post RAN2#114 meeting email discussion an attempt was made to come up with a stage-2 description of the relevant procedures and it became clear that such stage-2 needs to be defined. In the present contribution we attempt to provide such stage-2 description.
2   	Discussion
Before discussing the stage-2 text for TS 38.305 [1], we should establish a few principles we must follow, to make such description clear and concise. The principles are:
· TS 38.305 [1] should not duplicate TS 23.273 [2]
· There is no need to capture SDT-related details in TS 38.305 [1]
The former one (not to duplicate TS 23.273 [2]) is probably obvious. Regarding the latter, we would like to point out that not only SDT details are still being worked out in the corresponding WI, the SDT framework is assumed to be generic and applicable to all kinds of data transfer, including LPP and LCS, however there is nothing positioning specific in SDT. Having said that, some stage-2 text to reflect the fact that SDT can be used for positioning in RRC_INACTIVE is needed. Hence the first proposal
Proposal 1: TS 38.305 stage-2 CR to capture positioning functionality in RRC_INACTIVE with SDT should not duplicate TS 23.273 and should not mention SDT details.
With regards to LPP segmentation, which some companies pointed out is likely needed when SDT is used, the LPP specification TS 37.355 [3] already clarifies that it can be used (see clause 4.3.4 of TS 37.355) and that is sufficient – no additional clarifications regarding LPP segmentations are needed in stage-2.
Proposal 2: TS 37.355 already clarifies that LPP segmentation can be used “in case the LPP message size exceeds the maximum message size supported by lower layers”, which is also applicable to SDT; no additional clarifications in stage-2 are needed.
All-in-all, based on the current agreements, the only stage-2 changes which are needed in TS 38.305 [1] are the ones to reflect that SDT can be used in RRC_INACTIVE. These may need to be captured in:
· TS 38.305 [1], clause 6.4 “Signalling between an LMF and UE” (see Appendix A below), and
· TS 38.305 [1], clause 7.3 “Service Layer Support using combined LPP and NRPPa Procedures” (see Appendix A below)
Proposal 3: to adopt the text provided in Appendix A as the baseline for the TS 38.305 stage-2 CR.
3	Conclusions
Proposal 1: TS 38.305 stage-2 CR to capture positioning functionality in RRC_INACTIVE with SDT should not duplicate TS 23.273 and should not mention SDT details.
Proposal 2: TS 37.355 already clarifies that LPP segmentation can be used “in case the LPP message size exceeds the maximum message size supported by lower layers”, which is also applicable to SDT; no additional clarifications in stage-2 are needed.
Proposal 3: to adopt the text provided in Appendix A as the baseline for the TS 38.305 stage-2 CR.
4	References
[1] 38.305, Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN
[2] 23.273, 5G System (5GS) Location Services (LCS); Stage 2
[3] 37.355, LTE Positioning Protocol (LPP)

4	Appendix A

START OF CHANGES
[bookmark: _Toc52567303][bookmark: _Toc67987241]5.2	UE Positioning Operations
To support positioning of a target UE and delivery of location assistance data to a UE with NG-RAN access in 5GS, location related functions are distributed as shown in the architecture in Figure 5.1-1 and as clarified in greater detail in TS 23.501 [2] and TS 23.273 [35]. The overall sequence of events applicable to the UE, NG-RAN and LMF for any location service is shown in Figure 5.2-1.
Note that when the AMF receives a Location Service Request in case of the UE is in CM-IDLE state, the AMF performs a network triggered service request as defined in TS 23.502 [26] and TS 23.273 [35] in order to establish a signalling connection with the UE and assign a specific serving gNB or ng-eNB. The UE is assumed to be in connected CM-CONNECTED mode state before the beginning of the flow shown in the Figure 5.2-1; that is, any signalling that might be required to bring the UE to connected mode prior to step 1a is not shown. The signalling connection may, however, be later released (e.g. by the NG-RAN node as a result of signalling and data inactivity) while positioning is still ongoing.


Figure 5.2-1: Location Service Support by NG-RAN
1a.	Either: some entity in the 5GC (e.g. GMLC) requests some location service (e.g. positioning) for a target UE to the serving AMF.
1b.	Or: the serving AMF for a target UE determines the need for some location service (e.g. to locate the UE for an emergency call).
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]1c.	Or: the UE requests some location service (e.g. positioning or delivery of assistance data) to the serving AMF at the NAS level.
2.	The AMF transfers the location service request to an LMF.
3a.	The LMF instigates location procedures with the serving and possibly neighbouring ng-eNB or gNB in the NG-RAN – e.g. to obtain positioning measurements or assistance data.
3b.	In addition to step 3a or instead of step 3a, the LMF instigates location procedures with the UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE.
4.	The LMF provides a location service response to the AMF and includes any needed results – e.g. success or failure indication and, if requested and obtained, a location estimate for the UE.
5a.	If step 1a was performed, the AMF returns a location service response to the 5GC entity in step 1a and includes any needed results – e.g. a location estimate for the UE.
5b.	If step 1b occurred, the AMF uses the location service response received in step 4 to assist the service that triggered this in step 1b (e.g. may provide a location estimate associated with an emergency call to a GMLC).
5c.	If step 1c was performed, the AMF returns a location service response to the UE and includes any needed results – e.g. a location estimate for the UE.
Location procedures applicable to NG-RAN occur in steps 3a and 3b in Figure 5.2-1 and are defined in greater detail in this specification. Other steps in Figure 5.2-1 are applicable only to the 5GC and are described in greater detail and in TS 23.502 [26] and TS 23.273 [35].
Steps 3a and 3b can involve the use of different position methods to obtain location related measurements for a target UE and from these compute a location estimate and possibly additional information like velocity. Positioning methods supported in this release are summarized in clause 4.3 and described in detail in clause 8.
The case that the NG-RAN node functions as an LCS client is not supported in this version of the specification.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]NEXT CHANGE

[bookmark: _Toc12632629][bookmark: _Toc29305323][bookmark: _Toc37338137][bookmark: _Toc46488979][bookmark: _Toc52567332][bookmark: _Toc67987270]6.4.2	LPP PDU Transfer
Figure 6.4.2-1 shows the transfer of an LPP PDU between an LMF and UE, in the network- and UE-triggered cases. These two cases may occur separately or as parts of a single more complex operation.



Figure 6.4.2-1: LPP PDU transfer between LMF and UE (network- and UE-triggered cases)
1.	Steps 1 to 4 may occur before, after, or at the same time as steps 5 to 8. Steps 1 to 4 and steps 5 to 8 may also be repeated. Steps 1 to 4 are triggered when the LMF needs to send an LPP message to the UE as part of some LPP positioning activity. The LMF then invokes the Namf_Communication _N1N2MessageTransfer service operation towards the AMF to request the transfer of a LPP PDU to the UE. The service operation includes the LPP PDU together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].
2.	If the UE is in CM-IDLE state (e.g. if the NG connection was previously released due to data and signalling inactivity), the AMF initiates a network triggered service request as defined in TS 23.502 [26] in order to establish a signalling connection with the UE and assign a serving NG-RAN node.
3.	The AMF includes the LPP PDU in the payload container of a DL NAS Transport message, and a Routing Identifier identifying the LMF in the Additional Information of the DL NAS Transport message defined in TS 24.501 [29]. The AMF then sends the DL NAS Transport message to the serving NG-RAN Node in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. The AMF need not retain state information for this transfer; it can treat any response in step 7 as a separate non-associated transfer.
4.	The NG-RAN Node forwards the DL NAS Transport message to the UE in an RRC DL Information Transfer message.
5.	Steps 5 to 8 are triggered when the UE needs to send an LPP PDU to the LMF as part of some LPP positioning activity. If the UE is in CM-IDLE state, the UE instigates a UE triggered service request as defined in TS 23.502 [26] in order to establish a signalling connection with the AMF and assign a serving NG-RAN node. If the UE is in RRC_INACTIVE, it may use SDT to send the LPP PDU.
6.	The UE includes the LPP PDU in the payload container of an UL NAS Transport message, and the Routing Identifier, which has been received in step 4, in the Additional Information of the UL NAS Transport message defined in TS 24.501 [29]. The UE then sends the UL NAS Transport message to the serving NG-RAN node in an RRC UL Information Transfer message.
7.	The NG-RAN node forwards the UL NAS Transport Message to the AMF in an NGAP Uplink NAS Transport message.
8.	The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the Routing Identifier received in step 7. The service operation includes the LPP PDU received in step 7 together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].

NEXT CHANGE


[bookmark: _Toc12632650][bookmark: _Toc29305344][bookmark: _Toc37338159][bookmark: _Toc46489001][bookmark: _Toc52567354][bookmark: _Toc67987292]7.3	Service Layer Support using combined LPP and NRPPa Procedures
[bookmark: _Toc12632651][bookmark: _Toc29305345][bookmark: _Toc37338160][bookmark: _Toc46489002][bookmark: _Toc52567355][bookmark: _Toc67987293]7.3.1	General
As described in TS 23.502 [26] and TS 23.273 [35], UE-positioning-related services can be instigated from the 5GC for an NI-LR or MT‑LR location service, or from the UE in case of an MO-LR location service. The complete sequence of operations in the 5GC is defined in TS 23.502 [26] and TS 23.273 [35]. This clause defines the overall sequences of operations that occur in the LMF, NG-RAN and UE as a result of the 5GC operations.
[bookmark: _Toc12632652][bookmark: _Toc29305346][bookmark: _Toc37338161][bookmark: _Toc46489003][bookmark: _Toc52567356][bookmark: _Toc67987294]7.3.2	NI-LR and MT-LR Service Support
Figure 7.3.2-1 shows the sequence of operations for an NI-LR or MT-LR location service, starting at the point where the AMF initiates the service in the LMF.


Figure 7.3.2-1: UE Positioning Operations to support an MT-LR or NI-LR
1.	The AMF sends a location request to the LMF for a target UE and may include associated QoS.
2.	The LMF may obtain location related information from the UE and/or from the serving NG-RAN Node. In the former case, the LMF instigates one or more LPP procedures to transfer UE positioning capabilities, provide assistance data to the UE and/or obtain location information from the UE. The UE may also instigate one or more LPP procedures after the first LPP message is received from the LMF (e.g., to request assistance data from the LMF).
3.	If the LMF needs location related information for the UE from the NG-RAN, the LMF instigates one or more NRPPa procedures. Step 3 is not necessarily serialised with step 2; if the LMF and NG-RAN Node have the information to determine what procedures need to take place for the location service, step 3 could precede or overlap with step 2.
4.	The LMF returns a location response to the AMF with any location estimate obtained as a result of steps 2 and 3.
[bookmark: _Toc12401780][bookmark: _Toc46489004][bookmark: _Toc52567357][bookmark: _Toc67987295]7.3.3	MO-LR Service Support
Figure 7.3.3-1 shows the sequence of operations for an MO-LR service, starting at the point where an LCS Client in the UE or the user has requested some location service (e.g., retrieval of the UE's location or transfer of the UE's location to a third party).


Figure 7.3.3-1: UE Positioning Operations to support an MO-LR
1.	The UE sends an MO-LR Request included in a UL NAS TRANSPORT message as specified in TS 24.501 [29] to the AMF. The MO-LR request may carry an LPP PDU to instigate one or more LPP procedures to transfer capabilities, request assistance data, request location information and/or transfer location information. If the UE is in RRC_INACTIVE, it may use SDT to send the MO-LR Request.
2.	The AMF invokes the Nlmf Determine Location Request service operation towards the LMF as specified in TS 29.572 [33] and includes any LPP PDU received in step 1.
3.	The LMF may obtain location related information from the UE and/or from the serving NG-RAN node. In the former case or if an immediate response is needed to any LPP procedure instigated by the UE in step 1 (e.g., a request for assistance data), the LMF instigates one or more LPP procedures to transfer UE positioning capabilities, provide assistance data to the UE and/or obtain location information from the UE. The UE may also instigate further LPP procedures after the first LPP message is received from the LMF (e.g., to request assistance data or to request further assistance data).
4.	If the LMF needs location related information for the UE from the NG-RAN, the LMF instigates one or more NRPPa procedures. Step 4 may also precede step 3 or occur in parallel with it.
5.	The LMF invokes the Nlmf Determine Location Response service operation towards the AMF as specified in TS 29.572 [33] which includes any location estimate obtained as a result of steps 3 and 4, and/or with a final LPP message (e.g., that could provide a location estimate to the UE if requested by the UE in step 1).
6.	If the UE requested location transfer to a third party the AMF transfers the location received from the LMF in step 5 to the third party as defined in TS 23.273 [35].
7.	The AMF sends an MO-LR Response included in a DL NAS TRANSPORT message as specified in TS 24.501 [29], carrying any final LPP PDU that was received in step 5.
[bookmark: _Toc67987296]7.3.4	Deferred MT-LR Event Reporting Support
Figure 7.3.4-1 shows the sequence of operations for an Deferred MT-LR Event Reporting starting at the point where the UE reports an event to the LMF.§


Figure 7.3.4-1: UE Positioning Operations to support a Deferred MT-LR
1.	The UE sends a supplementary services event report message to the LMF as described in TS 24.571 [41] which is transferred via the serving AMF and is delivered to the LMF using an Namf_Communication_N1MessageNotify service operation. The event report may indicate the type of event being reported and may include an embedded positioning message which includes any location measurements or location estimate. If the UE is in RRC_INACTIVE, it may use SDT to send the event report.
2.	If LMF determines no positioning procedure is needed, steps 3 and 4 are skipped.
3.	The LMF may utilize any location information received in step 1. The LMF may also retrieve location related information from the UE and/or from the serving NG-RAN Node. In the former case, the LMF instigates one or more LPP procedures to provide assistance data to the UE and/or obtain location information from the UE. The UE may also instigate one or more LPP procedures after the first LPP message is received from the LMF (e.g., to request assistance data from the LMF).
4.	If the LMF needs location related information for the UE from the NG-RAN, the LMF instigates one or more NRPPa procedures. Step 3 is not necessarily serialised with step 2; if the LMF and NG-RAN Node have the information to determine what procedures need to take place for the location service, step 3 could precede or overlap with step 2.
5.	The LMF invokes an Nlmf_Location_EventNotify service operation towards the GMLC with an indication of the type of event being reported and any location estimate obtained as a result of steps 2 and 3.
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