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***************1st changes***************
5.2.1.x	Network initiated PRU disassociation procedure
5.2.1.x.1	General
The supplementary services PRU disassociation operation enables the LMF to disassociate the associated PRU from the serving LMF by using NAS signalling as decribed in clause 6.17.2 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the DL NAS Transport message and the Uplink NAS Transport message defined in 3GPP TS 24.501 [3]. The LMF may invoke this procedure prior to the event of becoming unavailable LMF (e.g., for maintenance, removal or replacement of the LMF).
Figure 5.2.1.x.1-1 illustrates an example of the NAS signaling transport for a PRU disassociation procedure.

Figure 5.2.1.x.1-1: NAS signalling transport for network initiated PRU disassociation procedure 
5.2.1.x.2	Normal operation
The LMF invokes a PRU disassociation procedure by invoking PRU disassociation operation to the associated PRU UE as defined in 3GPP TS 24.080 [5].
The PRU UE shall terminate the PRU association with the serving PLMN if this can be identified from the information in the PRU-disassociation invoke component. The UE shall then return a RELEASE COMPLETE message containing a PRU-disassociation return result component (see figure 5.2.1.x.2.1). If the PRU UE receives a new routing ID for a new serving LMF in the PRU-disassociation invoke component from the LMF, the PRU UE may perform a PRU association procedure with the new serving LMF as described in clause 5.2.2.x.
Editor’s Note:	(CR0019, 5G_eLCS_Ph3) It is FFS that the definition of PRU UE and whether another terminology is needed.

 

UE	Network
REGISTER
<------------------------------------------------------------------------------------------------------------------------
Facility (Invoke = PRU-disassociation)

RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>
Facility (Return result = PRU-disassociation)
Figure 5.2.1.x.2.1: Network initiated PRU disassociation procedure
Editor’s Note:	It is FFS whether return error message is needed for PRU disassociation procedure.
***************2nd changes***************
5.2.2.x	PRU association procedure
5.2.2.x.1	General
The supplementary services PRU association operation enables the PRU to associate with a serving LMF by using NAS signalling as decribed in clause 6.17.1 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the DL NAS Transport message and the Uplink NAS Transport message defined in 3GPP TS 24.501 [3]. 
The supplementary services PRU association operation also enables to perform a PRU Association update to inform the serving LMF of the continued availability of the PRU or to inform the serving LMF of change to the location of the PRU (e.g. a change of tracking area or change of serving AMF) or a change of the PRU positioning capabilities.
Figure 5.2.2.x.1-1 illustrates an example of the NAS signaling transport for a PRU association procedure.


Figure 5.2.2.x.1-1: NAS signalling transport for PRU association procedure 
5.2.2.x.2	Normal operation
The PRU UE invokes a PRU association procedure by sending a REGISTER message containing a PRU-association invoke component to the serving LMF as defined in 3GPP TS 24.080 [5]. The PRU-association invoke component shall include a type for the PRU association request whether it is initial PRU association request or PRU association update, and the positioning capabilities of the PRU UE, and optionally the location information if available. The PRU UE may include the pre-configured routing ID for an initial association, or the routing ID received from the previous PRU association procedure in the UL NAS TRANSPORT message.
Editor’s Note:	It is FFS the details of PRU UE’s positioning capabilities.
Editor’s Note:	(CR0019, 5G_eLCS_Ph3) It is FFS that the definition of PRU UE and whether another terminology is needed.
The LMF shall return a RELEASE COMPLETE message containing a PRU-association return result component if the LMF accepts the PRU association. The PRU-association return result component shall indicate the conditions for performing PRU association updates with the serving LMF. The conditions for performing PRU association update may include a periodic PRU association update timer and PRU association update based on a change of PRU location, change of PRU TAI, change of serving AMF.
If the LMF is unable to process the PRU-association invoke component received from the PRU UE as specified in clause 6.17.1 of 3GPP TS 23.273 [2], the LMF shall return a RELEASE COMPLETE message containing reject component. The reject component may include routing ID of the serving LMF if new LMF is selected to serve the PRU UE.

 

UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (invoke = PRU association (PRUassociationType, positioningCapabilities, locationOfPRU)

RELEASE COMPLETE
<------------------------------------------------------------------------------------------------------------------------
Facility (return result = PRU association (PRUassociationUpdateTimer, locationValidityPRUassociationUpdate)

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (newLMFroutingID))

Figure 5.2.2.x.2.1: PRU association procedure
***************3rd changes***************
5.2.2.y	UE initiated PRU disassociation procedure
5.2.2.y.1	General
The supplementary services PRU disassociation operation enables the PRU to disassociate from a serving LMF by using NAS signalling as decribed in clause 6.17.3 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the DL NAS Transport message and the Uplink NAS Transport message defined in 3GPP TS 24.501 [3]. The PRU UE may invoke this procedure prior to the event of becoming unavailable PRU (e.g., for a software upgrade or power down).
Editor’s Note:	(CR0019, 5G_eLCS_Ph3) It is FFS that the definition of PRU UE and whether another terminology is needed.
Figure 5.2.2.y.1-1 illustrates an example of the NAS signaling transport for a PRU disassociation procedure.

Figure 5.2.2.y.1-1: NAS signalling transport for UE initiated PRU disassociation procedure 
5.2.2.y.2	Normal operation
The PRU UE invokes a PRU disassociation procedure by invoking PRU-disassociation operation to the serving LMF as defined in 3GPP TS 24.080 [5]. The PRU-disassociation invoke component shall include an indication whether an acknowledgement from the LMF is expected or not. The PRU UE shall include the routing ID received from the previous PRU association procedure in the UL NAS TRANSPORT message.
The LMF shall terminate the PRU association with the associated PRU UE if this can be identified from the information in the PRU-disassociation invoke component. The LMF shall then return a RELEASE COMPLETE message containing a PRU-disassociation return result component (see figure 5.2.2.y.2-1). If the PRU UE has not indicated that an acknowledgement is expected, the LMF may disassociate the PRU UE locally without return the RELEASE COMPLETE message.
Editor’s Note:	(CR0019, 5G_eLCS_Ph3) It is FFS that the definition of PRU UE and whether another terminology is needed.

 

UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (invoke = PRU-disassociation (AckIndication))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (return result = PRU-disassocation)

Figure 5.2.2.y.2-1: UE initiated PRU disassociation procedure
***************End of changes***************
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Upon receipt of the Namf_Communication_N1N2MessageTransfer service operation from LMF, the AMF sets the Payload container type to “Location services message container” and includes a PRU disassociation invoke message in the DL NAS TRANSPORT message. The AMF also includes the received correlation identifier.







When PRU disassociation procedure is initiated by the LMF, the LMF invokes an Namf_Communication_N1N2MessageTransfer service operation toward the AMF to transfer a supplementary services PRU disassociation message to the PRU as described in clause 6.17.2 of 3GPP TS 23.273 [2]. The LMF also includes a correlation identifier 
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The UE determines to accept the PRU disassociation request and includes a return result message and the correlation identifier in the payload container of the UL NAS TRANSPORT message
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The AMF invokes an Namf_Communication_N1MessageNotify service operation toward the LMF to transfer the PRU disassociation return result from the UE. The AMF identifies the LMF using the correlation Identifier.
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When  PRU association  procedure   is initiated at UE, the UE sets  the  p ayl o ad   con t aine r type to “Location services message  container” an d includes a n   PRU association  invoke   message   in  the  p ayload container  of   the U L   NAS T RANS PORT mes s age .   The UE   also   includes a  routing identifier  as specif ied in the  clause   6.17.1 of 3GPP   TS   23.273   [2]  

AMF  

UL NAS TRANSPORT   ( Payload   c ontainer   (PRU - a ssociation  invoke ) ,     Ad ditional i nfor matio n   ( correlation   iden tifier) )  

DL NAS TRANSPORT   (Payload c ontaine r   ( return result   =   PRU - as sociation ) ,   A ddi tional information ( correlation   id entifier)  

The AMF  ve ri fies   whether  the sender of the PRU   as sociation invoke message  is a PRU based on th e   subscr i ption informa tion from the UDM.  The  AMF  determines the LMF  as specif ied in the clause   6.17.1 of 3GPP   TS   23.2 73   [2].  T hen the AMF   forwards the  PRU association reque st  mes sage via triggering  Namf_ Communication_N1Me ssageNotify service operation towar d s the L M F   with including an indication of whether the  sender of the PRU - association  invoke message is a PRU   and the  correlation identifier set to the received  routing identifier.  

Upon   the LMF r e cei ved th e  PRU - association invoke mes sage with  the  indication   of the   request co rresp o nding to a PRU, if the LMF can accept the  PRU association, the serving LMF returns a  PRU association return  result  message  and the cond itions for perform PRU as sociation u pdate   to  the PRU  by  invok ing   the Namf_Commu nication_N1N2 Messa ge Transfer servic e  operation   The LMF also include  the  correlation identi fier  assigned by the LM F.    

LMF   UE  

Upon   receipt of the  message from the LMF, t he AMF set s the  Payload con tainer type to “Location services message container”  and includ es  the   retu rn result   message  in   the   Payload container  of   the DL NA S TRANSPORT .   The AMF also includes the  routing  identifier  set   t o the received correlation identifier  in the additional  information IE.  
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Upon receipt of the message from the LMF, the AMF sets the Payload container type to “Location services message container” and includes the return result message in the Payload container of the DL NAS TRANSPORT. The AMF also includes the routing identifier set to the received correlation identifier in the additional information IE.







DL NAS TRANSPORT



(Payload container (return result = PRU-association), Additional information (correlation identifier)







Upon the LMF received the PRU-association invoke message with the indication of the request corresponding to a PRU, if the LMF can accept the PRU association, the serving LMF returns a PRU association return result message and the conditions for perform PRU association update to the PRU by invoking the Namf_Communication_N1N2Message Transfer service operation The LMF also include the correlation identifier assigned by the LMF. 







The AMF verifies whether the sender of the PRU association invoke message is a PRU based on the subscription information from the UDM. The AMF determines the LMF as specified in the clause 6.17.1 of 3GPP TS 23.273 [2]. Then the AMF forwards the PRU association request message via triggering Namf_Communication_N1MessageNotify service operation towards the LMF with including an indication of whether the sender of the PRU-association invoke message is a PRU and the correlation identifier set to the received routing identifier.
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When PRU association procedure is initiated at UE, the UE sets the payload container type to “Location services message container” and includes an PRU association invoke message in the payload container of the UL NAS TRANSPORT message. The UE also includes a routing identifier as specified in the clause 6.17.1 of 3GPP TS 23.273 [2]
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UE  

When  PRU  dis association  procedure   is initiated at   UE, the U E se ts the Payl oad con t ainer type to  “Location services message container” and  includes a n   PRU  dis association  invoke   message   and an indication of whether acknowledge ment is  expected  in  the p a yload container  i n the U L NAS  TRANSPORT   message.  The UE   also include the  routing identifier received from the  LMF   last time .  

AMF  

UL NAS TRANSPORT   ( Payload   c ontainer   (PRU - dis a ssociation  invoke ) ,  Additional information ( correlation   identifier ) )  

DL NAS TRANSPORT   (Payload c ontaine r   ( r eturn result   =  PRU - dis as sociation ) ,  Additional information ( correlation   identifi er)  

The  AMF  ver ifies whether the sender of the P RU - disa ssociation invoke  message is a PRU  based  on the subscription information from the UD M.  The AMF  determines the LMF as spec ifi ed in clause   6.17.3 of  3GPP   TS   23.2 73   [2]. Then the AMF  forwards the  PRU  di s asso ciation  request  message via triggering Namf_ Communication _N1Me ssageNotify  service operation towards the LMF   with includi ng an indicatio n of  whether  the  sender of PRU - disass oc iation invoke message is  a PRU.  

Upon  the LMF  recei ves   the  PRU - dis association invoke mes sage with  the  indication of the reque st corresp o nding to a PRU .   I f the  reques t of the  ack no wledgement is  indicated by the PRU in the PRU - dis association  inv oke message , t he serving LMF returns a  result  message  of the  P RU  d is as sociation  procedure   by inv oking the  Namf_Commu nication_N1N2 Message Transfer service operation .  

LMF  

Upon receipt of the return result messag e from the LMF, t he  AMF set s the Payload con tainer   type to “Location services  message container” and includes  the   retu rn result   message  in   the   p ayload container  of   the DL NAS TRANSP ORT .    
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Upon the LMF receives the PRU-disassociation invoke message with the indication of the request corresponding to a PRU. If the request of the acknowledgement is indicated by the PRU in the PRU-disassociation invoke message, the serving LMF returns a result message of the PRU disassociation procedure by invoking the Namf_Communication_N1N2Message Transfer service operation.







Upon receipt of the return result message from the LMF, the AMF sets the Payload container type to “Location services message container” and includes the return result message in the payload container of the DL NAS TRANSPORT.
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The AMF verifies whether the sender of the PRU-disassociation invoke message is a PRU based on the subscription information from the UDM. The AMF determines the LMF as specified in clause 6.17.3 of 3GPP TS 23.273 [2]. Then the AMF forwards the PRU disassociation request message via triggering Namf_Communication_N1MessageNotify service operation towards the LMF with including an indication of whether the sender of PRU-disassociation invoke message is a PRU.







When PRU disassociation procedure is initiated at UE, the UE sets the Payload container type to “Location services message container” and includes an PRU disassociation invoke message and an indication of whether acknowledgement is expected in the payload container in the UL NAS TRANSPORT message. The UE also include the routing identifier received from the LMF last time.
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