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Discussion

R11 NetLoc (Network Provided Location Informaiton to IMS) work defined mechanisms for User Location Information (ULI) reported to IMS. Currently defined by TS 23.401, user location is reported from RAN to EPC and IMS in different mobility management and session procedures, including UE attache, service request, hand over, bearer creation, modification and release or session initiation, modification and termination, etc. 

The table in the attachement of this contribution listed most ULI reporting scenarios defined in TS 23.401. 
Some of them are triggered by ANI (Access Network Information) which is defined in TS 23.203 in R11 NetLoc (Network Provided User Location Information) work, and some were defined pre-release 11. 

In sec. 6.2.3 of TS 23.203, it is stated: “The AF may request the PCRF to report any combination of the user location and/or UE Timezone at AF session establishment, modification or termination·.”
And in section 6.1.4 of TS 23.203, it is stated: 

If the event trigger for Access Network Information reporting is set, the ERF shall check the need for access network information reporting after successful installation/modification or removal of a PCC/QoS rule or upon termination of the IP-CAN session/bearer. The ERF shall check the Access Network Information report parameters (User Location Report, UE Timezone Report) of the PCC/QoS rules and report the access network information received in the corresponding IP-CAN bearer establishment, modification or termination procedure to the PCRF. The ERF shall not report any subsequent access network information updates received from the IP‑CAN without any previous updates of related PCC/QoS rules unless the associated IP-CAN bearer or connection has been released.
We see 2 problems related to the clauses above: 
1. It is not very clear which ULI reporting scenarios are triggered by ANI, which are not,

2. If an AF is only interested in ULI for certain scenarios, such as, session establish and termination, or session modification, etc., and not interested in the other scenarios, it is possible that the ULI for the AF registered session is reported in all defined scenarios. There is not a mechanism for an AF to subscribe the ULI for only interested events or scenarios. 

To reduce the uncessary signaling to EPC and IMS networks, it is desired that a mechanism to allow an AF to subscribe ULI reporting only for desired user mobility and/or session events/scenarios by the ANI trigger.  

This paper proposes, 
Based on the clarification for the scenarios defined in TS 23.401 where ULI reporting is triggered by ANI, to provide a mechanism in PCC to allow an AF to subscribe the ULI reporting by registering for only desired mobility/session event/scenarios. For excample, further define the subevents for ANI trigger with different mobility management and session events (defined in TS 23.401), so that an AF can subscribe the ULI reporting for desired events only.     

Proposal

It is proposed to make the following changes to TR 23.843. 
* * * First Change * * * 
7.X  Solution 4: ULI reporting only for an AF interested mobility and/or session events/sub-events
7.X.1 Description

It is proposed to further define user mobility and/or session events or sub-events which can be triggered by ANI defined in TS 23.203 for ULI reporting, enhance the existing mechanisms for PCRF communicate with EPC nodes for the trigger events subscription and reporting, and for PCRF report ULI to AF.
The example user mobility and/or session events/sub-events can be individual event or a class of events, like attache, TAU/RAU, service requrest, session creation, session modification, and session termination, detache, etc. These events can be associated with ANI trigger. 
The existing ULI reporting mechanism needs to be enhanced to support this feature. For example,

· PCRF allows AF to subscribe ULI reporting for a user mobility or session events for desired event triggers, as defined,
· PCRF communicates the AF subscribed user mobility or session event triggers to PCEF and MME via S/P-GW, 

· MME stores the subscribed ULI reporting event triggers for a user mobility or session events,

· MME reports the ULI according to subscribed event trigger(s) to S-GW, which reports to P-GW,

· P-GW reports received ULI to PCRF according to subscribed event trigger(s),

· PCRF reports received ULI to AF according to subscribed event trigger(s). 
7.X.2 Impacts on existing nodes and functionality
Mobility management procedures and message flows are not modified by this solution.
This solution modifies to the existing mechanism that PCRF, PCEF, EPC nodes configures, communicate and report ULI to an AF. In additon to ANI trigger, the ULI reporting trigger(s) will be either an event or a list of events for a user session or UE mobility events. The related configuration and communication mechanisms in these nodes will be modified.  

7.X.3 Solution Evaluation
See section 9.x. 
* * * End of the Change * * * 
Attachment:  TS 23.401 defined scenarios for ULI reporting 

	
	Section
	Scenario
	eNB->MME
	MME->SGW

modify bearer 

request
	SGW->PGW

modify bearer request


	P-GW->PCRF

session modification 



	1
	5.3.2.1
	Attach 
	
	stp 12, create session req, 
	stp 13 create ses req,
	stp 14,

	2
	5.3.3.0A
	TAU, in ECM-CONNECTED


	TAI+ECGI of the current cell in every S1-AP UPLINK NAS TRANSPORT message
	
	
	

	3
	5.3.3.1
	TAU w SGW change
	step3eNB > new MME
	Stp 8, 

MME>new SGW, create ses req, 

ULI
	Y, stp 9 ULI
	Per 23.203, stp 9a,

	4
	5.3.3.2
	TAU w/o SGW change
	Stp 3 TAI+ ECGI
	Stp9 ULI 
	Stp 10 ULI,
	,,



	5
	5.3.3.3 
	RAU EUTRAN > 2/3G SGSN w/o SGW change
	
	Stp 7, create session req, SGSN >SGW, ULI
	Stp 8, 
	Stp 9, per 23.203



	6
	5.3.3.6
	RAU EUTRAN > 2/3G SGSN w SGW change
	
	Stp 7, create session req, SGSN >SGW, ULI
	Stp 8 ULI,
	Stp 9, per 23.203



	7
	5.3.4
	UE Service request
	TAI+ECGI
	Stp 8, ULI
	Stp 9 ULI,
	Stp 10, per 23.203

	8
	5.3.5
	release the logical S1-AP signalling connection (over S1-MME) and all S1 bearers (in S1-U)
	
	
	
	

	9
	5.3.8.2.1
	UE-initiated detach in EUTRAN
	Stp1, TAI+ECGI
	Stp2, delete session req, ULI,
	Stp6, delete session, ULI
	Stp8, per 23.203

	10
	5.3.8.2.2
	UE-initiated detach in GERAN/UTRAN
	
	Stp2 SGSN delete session req, ULI, 

Stp5, MME delete session req, ULI,
	Stp6, delete session, ULI
	Stp8, per 23.203

	11
	5.3.8.3
	MME-initiated detach
	
	Stp2, delete session req, ULI,
	Stp6, ULI,
	Stp8, ULI if requested

	12
	5.3.8.4
	HSS-initiated detach
	
	Stp3, MME/SGSN, delete session, ULI for active PDN con,
	Stp4, delete session ULI
	

	13
	5.4.1.
	Dedicated bearer activation
	
	Stp10, bearer activation, ULI(ECGI),
	Stp11, Create Bearer Response, ULI(ECGI),
	Stp12, session mod, ULI if requested, 

	14
	5.4.2.1 
	PDN initiated Bearer modification w QoS update
	
	Stp10, update bearer resp, ULI (ECGI),
	Stp11, update bearer resp, ULI(ECGI),
	Stp12, session mod, ULI if requested,

	15
	5.4.2.2 
	HSS initiated subscribered QoS mod 
	
	Stp6, update bearer resp, ULI(ECGI),
	Stp7, update bearer resp, ULI(ECGI),
	

	16
	5.4.3
	PGW initiated bearer modification w/o QoS update
	
	Stp8, MME retrieve ECGI from eNB, update bearer resp, ULI(ECGI),
	Stp9, update bearer resp, ULI(ECGI),
	Stp10, session mod, ULI if requested,

	17
	5.4.4.1
	PGW initiated bearer deactivation
	Stp7c, detach accept, TAI+ECGI, 
	Stp8, MME/SGSN Delete Bearer Resp, ULI (ECGI)
	Stp9, MME/SGSN Delete Bearer Resp, ULI
	Stp10, session mod, ULI if requested,

	18
	5.4.4.2
	MME initiated bearer deactivation
	
	Stp2, delete bearer command, ULI
	Stp3, delete bearer command, ULI(ECGI),
	Stp4, session mod, ULI(ECGI) if requested,

	19
	5.4.5
	UE requested bearer mod
	
	As dedicated bearer activiation(5.4.1)
	As dedicated bearer activiation(5.4.1)
	Stp6, ULI if requested

	20
	 5.5.1.1.2
	X2 based HO w/o SGW change
	TAI+ECGI
	step2, ULI
	step 3, ULI
	

	21
	5.5.1.1.3
	X2 based HO w SGW change
	
	step2 create session req to target SGW, ULI
	step3, ULI
	

	22
	5.5.1.2.2
	S1-based HO normal
	
	step 15 ULI, 

SGW relocated or not,
	step16, ULI
	

	23
	5.5.2.1.3

	IRAT EUTRAN> UTRAN 

Iu mode HO
	
	step7, target SGSN > SGW, ULI
	step 8, ULI
	

	24
	5.5.2.2.3
	UTRAN>EUTRAN 

Iu mode HO
	
	step 8, ULI
	step 9, ULI
	

	25
	5.10.2
	UE requested PDN connectivity
	
	step2 create session req, ULI
	step 3, create session req, ULI,


	

	26
	5.10.3
	UE or MME  requested PDN disconnection
	
	Stp2, delete session req, ULI,
	Stp3, delete session req, ULI,
	


Note: This table is based on version c20, includes most procedures related to ULI reporting in EUTRAN, may have missed some scenarios related to 2/3G IRAT.  
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