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Introduction
This contribution raises potential problems that might require corrections of netloc related PCC standards, summarises potential solutions (as proposed in offline discussions) and intends to initiate a discussions on preferred solution.
Some of the issues might require stage 2 work while others could potentially be pure stage 3 issues. Feedback for which proposed corrections changes to stage 2 are seen necessary is also invited.

Topic 1: How to request location information at SDP offer time?
Clause R.2. of TS 23.228 requests for MO calls that location information is retrieved by P-CSCF in time for inclusion of the SIP INVITE, i.e. when only the SDP offer is available.

This means that PCRF and.

Impacts for the Rx interface

· Rx session needs to be established at INVITE / SDP offer time to retrieve location information

· use preliminary service information?
· allow Rx session establishment without service information?
· Specific Action ACCESS_NETWORK_INFO_REPORT description gives the impression that a continuous reporting is requested. Make this one time reporting? 
· P-CSCF needs to wait for asynchronous RAR with location info before forwarding INVITE
The PCRF need to retrieve location information immediately when being requested. However, up to now, it is specified that no PCC rules are provided at the Gx interface for preliminary service information.
Impacts on Gx interface:
Stage 2 says: The PCRF shall set the Access Network Information report parameters in the corresponding PCC rules or QoS rules and provision them together with the corresponding event trigger to the PCEF", but what is a corresponding PCC rule?

· Provide PCC rules from preliminary service information with wild-carded network-side address information and potentially to high bandwidth or QoS?
This will trigger bearer modifications or setup with potentially wrong bandwidth or QoS. There is also a risk that wildcarded filters interfere with other PCC rules, leading to wrong charging, policing, or QoS assignment of such media streams.
· Allow Access Network Information on Gx session level?
The PCEF shall immediately retrieve location information when requested. It will subscribe to GTP location information reporting to obtain the location information.
Topic 2: How to request location information at SDP answer time?
Clause R.3. of TS 23.228 for MO calls, and  clause R.4 for MT calls, request that location information is retrieved by P-CSCF when SIP response with SDP answer is received. For MO, retrieval may already start at SDP offer time.

Impacts on Rx:
· Rx allows provisioning of specific action only at session establishment.
What to do if Rx session is established for early session checking at SDP offer time, but location information is only required at SDP answer time?

· Allow specific action to be requested after Rx session establishment?
· Introduce Flag to indicate that specific action is only required at SDP answer time?

· Specific Action ACCESS_NETWORK_INFO_REPORT description gives the impression that a continuous repoting is requested. Make this one time reporting? 
· P-CSCF needs to wait for asynchronous RAR with location info
The PCRF need to retrieve location information immediately when being requested.

The PCEF shall immediately retrieve location information when requested. It will subscribe to GTP location information reporting to obtain the location information

Topic 3: How to avoid continuous location reporting at GTP?
Continuous location reporting would lead to an undesirable signalling load and needs to be avoided.

GTP does not support one-time location reporting but only continuous reporting of any location changes upon a subscription to location information reports.

It is assumed that PCEF subscribes to GTP location info when PCEF requests location info (most likely at Rx / AF session establishment). How can a continuous reporting be avoided?

1. Introduce one-time location reporting at GTP. Drawback: Substantial change in frozen release

2. Cancel subscription immediately after receiving location information? Drawbacks: Location info may also be required at Rx session modification and termination, Thus extra signalling load.

3. Cancel subscription at Rx session termination. Seems preferable, assuming that Rx sessions do not last too long.

Only PCRF knows when Rx session is terminated. How can PCRF trigger PCEF to cancel subscription to location reporting at this time?

· Unsubscribe to ACCESS_NETWORK_INFO_REPORT event trigger?
· Remove PCC rules with Required Location Info (Problems if Required Location Info is allowed at Gx session level – see topic 1)
Topic 4: How to request location information at session modification time?
Clause R.3. of TS 23.228 for MO calls, and  clause R.4 for MT calls, request that location information is retrieved by P-CSCF when SIP response with SDP answer is received during session modification. For MO, retrieval may already start at SDP offer time.

Impacts on Rx:

· Rx allows provisioning of specific action only at session establishment.
· Allow specific action to be requested after Rx session establishment?

· Assume that location info has already been requested earlier and provide location info at any modification?
· Specific Action ACCESS_NETWORK_INFO_REPORT description gives the impression that a continuous reporting is requested. Make this one time reporting? 
· P-CSCF needs to wait for asynchronous RAR with location info
Impacts on Gx:
· If PCC rules with Required Location Info are modified, removed or installed, location reporting occurs (current stage 2)

· What to do if Required Location Info is at Gx session level (see topic 1)?
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· Alternative: AF obtains continuous location reporting for the duration of the Rx session after subscription, and can include the latest location information without waiting? See Topic 6
Topic 5: How to request location information at session termination time?
Clause R.6. of TS 23.228 request that location information is retrieved by P-CSCF when SIP BYE is received.

Impacts on Rx:

Current session termination flow does not allow location retrieval
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Figure 4.3.1.2.3.1.1: Removal of PCC/QoS Rules at AF session release (AF in HPLMN)
Possible solutions:

1.
AF obtains continuous location reporting for the duration of the Rx session after subscription, and can include the latest location information without waiting? See Topic 6
2.
Modify order in flow: PCEF waits with (4) STA until Gx interactions (5) are complete?
· 
Allow specific action to be requested in STR?

3.
Use AAR to retrieve location info before STR (see figure below)?

· Rx allows provisioning of specific action only at session establishment.
· Allow specific action to be requested after Rx session establishment?

· Assume that location info has already been requested earlier and provide location info at any modification?
· Specific Action ACCESS_NETWORK_INFO_REPORT description gives the impression that a continuous reporting is requested. Make this one time reporting? 
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Impacts on Gx:

· If PCC rules with Required Location Info are modified or removed, location reporting occurs (current stage 2)

· What to do if Required Location Info is at Gx session level (see topic 1)?

Topic 6: One-Time or Continuous Location Reporting?
Stage 2 work in TR phase seemed to have assumed on-demand one-time location reporting at SIP session establishment, modification and termination. Motivation was to safe Gx signalling load.
Drawbacks:

· One time reporting not yet supported at Rx.

· Also some unresolved issues at Gx (termination of GTP location reporting, Impacts of possible Access Network Information on Gx session level)
· Some extra messages at Rx (see figures above) make signalling load reduction questionable.

· Considerable Impacts on PCRF procedures for AF session termination

· Longer delays in SIP signalling

Alternative would be continuous reporting of location Info for the duration of Rx session.
Drawbacks: Possibly higher signalling load (if frequent location changes occur during one Rx session)
Annex: Existing Stage 2 Requirements

From TS 23.228:

R.2
Session Establishment/Modification at Mobile Origination - Location Info in Request

This information flow shows the procedure when operator policy requires the the user location and/or UE Time Zone information to be included within IMS session establishment/modification signalling before sending the INVITE towards the terminating side.
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Figure R.2 -1: Mobile origination (user location and/or UE Time Zone information included within INVITE)

1.
The UE sends a SIP INVITE request. It can contain user location information provided by the UE.

2.
The P-CSCF obtains the user location and/or UE Time Zone information from the access network.

3.
The P-CSCF includes the user location and/or UE Time Zone information obtained from the access network and sends the INVITE towards the next hop together with the user location information provided by the UE.

4.
If an AS is to be invoked for this session, the S-CSCF (or I-CSCF) sends the INVITE towards the AS, including the user location and/or UE Time Zone information (assuming the AS is in the same trust domain).

5.
The AS sends the INVITE towards the S-CSCF, still containing the user location and/or UE Time Zone information.

6.
The S-CSCF routes the INVITE towards the terminating side. The user location and/or UE Time Zone information may be removed or modified (e.g. to change location granularity to just indicate the serving PLMN) before routing outside the trust domain.

R.3
Session Establishment/Modification at Mobile Origination - Location Info in Response
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Figure R.3-1: Mobile origination (user location and/or UE Time Zone information included within Response Confirmation)

1.
The UE sends a SIP INVITE request. It can contain user location information provided by the UE.

2a.
Optionally, the P-CSCF may start procedures to obtain the user location and/or UE Time Zone information from the access network at reception of SDP Offer in parallel with steps 2b to 7.

2b.
The P-CSCF sends the INVITE towards the next hop.

3.
If an AS is to be invoked for this session the S-CSCF (or I-CSCF) sends the INVITE towards the AS.

4.
The AS sends the INVITE towards the S-CSCF.

5.
The S-CSCF routes the INVITE towards the terminating side.

6a.
The P-CSCF receives an SDP answer sent by the terminating side.

6b.
If the P-CSCF did not initiate procedures to obtain the user location and/or UE Time Zone information from the access network at step 2a, it will initiate them. This step will be executed together with Authorization of QoS resources.

6c.
The P-CSCF forwards the SDP answer to the UE.

7.
The UE provides a response confirmation towards the P-CSCF.

8.
The P-CSCF inserts the user location and/or UE Time Zone information provided by the access network in the response confirmation, and this is routed towards the terminating side in steps 9 - 11. The user location and/or UE Time Zone information may be removed or modified (e.g. to change location granularity to just indicate the serving PLMN) before routing outside the trust domain.

R.4
Session Establishment/Modification at Mobile Termination

This information flow shows the procedure when operator policy requires the user location and/or UE Time Zone information from the access network to be included within IMS session establishment/modification signalling before sending the response towards the originating side.
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Figure R.4-1: Mobile termination

1.
The CSCF receives an incoming INVITE.

2.
The CSCF send the INVITE to the P-CSCF.

3.
The P-CSCF sends the INVITE to the UE.

4.
The UE sends a response to the INVITE (the response can be either a provisional or final response). This can contain user location information provided by the UE.

5.
The P-CSCF invokes procedures to obtain user location and/or UE Time Zone information from the access network. This step will be executed together with Authorization of QoS resources. In some scenarios, it might be possible to obtain or at least initiate the fetching of user location and/or UE Time Zone information already at step 3.

6.
The P-CSCF adds the user location and/or UE Time Zone information obtained from the access network and sends the response towards the next CSCF, together with the user location information provided by the UE (if available).

7-9. The response is routed towards the originating party. The user location and/or UE Time Zone information may be removed or modified (e.g. to change location granularity to just indicate the serving PLMN) before routing outside the trust domain.

R.6
Session Release

The call flows in this clause present the mobile or network initiated IMS session release for both the Mobile Originating (MO) side and the Mobile Terminating (MT) side valid when either P-CSCF or an IMS AS retrieve user location and/or UE Time Zone information from the access network.
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Figure R.6-1: IMS Session Release

Terminating Side:

1.
A session release message which terminates the dialog, e.g., BYE, is received by the P-CSCF/IMS AS.

2.
The P-CSCF/IMS AS invokes procedures to obtain the user location and/or UE Time Zone information from the access network. In the P-CSCF, this step will be executed together with the procedure to release corresponding QoS resources in the IP-CAN.

3.
The P-CSCF/IMS AS forwards the BYE message to the UE or the S-CSCF respectively.

4.
The UE/S-CSCF provides a response to the P-CSCF/IMS AS.

5.
The P-CSCF/IMS AS inserts the user location and/or UE Time Zone information in the response confirmation, and this is routed towards IMS Core.

Originating Side:

6.
A session release message which terminates the dialog, e.g. BYE, is received by the P-CSCF/IMS AS.

7.
The P-CSCF/IMS AS invokes procedures to obtain the user location and/or UE Time Zone information from the access network. In the P-CSCF, this step will be executed together with the procedure to release corresponding QoS resources in the IP-CAN.

8.
The P-CSCF/IMS AS forwards the BYE message within IMS Core containing the user location and/or UE Time Zone information together with the user location information provided by the UE. The user location and/or UE Time Zone information may be removed or modified (e.g. to change location granularity to just indicate the serving PLMN) if routing outside the trust domain is needed.

9-10.
The Session Release procedure is completed.

From TS 23.203

6.1.4
Event Triggers

…

At PCC rule activation, modification and deactivation the ERF shall report, as specified in the PCC/QoS rule, the user location information and/or UE Timezone to the PCRF.

The PCRF shall report the user location information and/or UE Timezone to the AF upon receiving an Access Network Information report corresponding to the AF session from the ERF.

If the event trigger for Access Network Information reporting is set, the ERF shall, upon completion of an IP-CAN bearer establishment, modification or termination procedure, or upon termination of the IP-CAN session, check the Access Network Information report parameters (User Location Report, UE Timezone Report) of the corresponding PCC/QoS rules and report the user location, and/or UE Timezone to the PCRF accordingly. The ERF shall not report subsequent access network information updates when PCC/QoS rules bound to a bearer for which the event trigger access network information is met.

6.2.1.0
General
…

If an AF requests the PCRF to report Access Network Information, the PCRF shall set the Access Network Information report parameters in the corresponding PCC rules or QoS rules and provision them together with the corresponding event trigger to the PCEF or BBERF as per procedure in clause 7.4.2. The PCRF shall, upon receiving an Access Network Information report corresponding to the AF session from the PCEF or BBERF, forward the Access Network Information as requested by the AF.
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