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1. Discussion

In SA2#81, new events for the IMS nodes request the network to provide the Cell-ID / PLMN ID of the UE as highlighted below (quoted from section 5.3):

 -
Session establishment (e.g. during the SIP INVITE for IMS Voice);
-
Session release;

-
Session modification (e.g. addition / removal of a media component during an MMTel session);

-
SIP MESSAGE for SMS.
To enable the IMS to obtain the location information when session modification occurs, this paper update the solution based on PCC Framework described in section 6.4.
2. Proposal

It is propose to agree on the following change.
******************* Start of the 1st Change *********************
6.4 
Location information provision using PCC Framework

This solution utilizes the PCC framework to provide location information to the IMS.

Procedures described in section 6.4.1, 6.4.2 and 6.4.X are used for EPC to provide the location information to the IMS at the time of session establishment, session release and session modification. For IMS procedures without EPC bearer interaction, e.g. SMS delivery, the procedure described in section 6.4.Y is used for the IMS to request the location information provision to the EPC.
In this alternative, no architecture change for EPC/IMS is needed.
******************* Start of the 2nd Change *********************
6.4.1 
Location information provision at session establishment

The following procedure describes the location information provision at the time of IMS session origination and termination.

When the session is originated or terminated, the bearer establishment procedure. e.g. for voice media, is triggered by the P-CSCF in receiving the SIP message (Offer Response) from the IMS entity of terminating side or terminating UE, respectively. During this procedure, MME forwards location information to the P-CSCF via S-GW, P-GW (in case of GTP-based S5/S8) and PCRF.
This procedure does not require additional signalling for location information provision.

Note 1:
This procedure does not apply for cases where no bearer establishment is required, e.g. SMS delivery.

Note 2:
This procedure does not apply for services which require location information at S/E-CSCF for special call routing, e.g. PSAP selection and Localized Services.
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Figure 6.4-1 Location information provision at session establishment 

1. IMS level session establishment procedure is initiated. This procedure is common for IMS MO call and MT call cases.
Editor’s Note:　The interaction with the IMS procedure needs to be clarified based on the requirement, e.g. whether IMS procedure can continue in parallel with following steps.
2. P-CSCF authorizes the resources necessary for this session and provides the service information to the PCRF. In this step, P-CSCF requests the notification of UE’s location information when PCRF obtain it as part of bearer level event.

Steps for PMIP-based S5/S8 only (A-1 to A-5):
PCRF initiates the gateway control and QoS rules provision procedure and triggers the S-GW to allocate the dedicated bearer. PCRF requests UE’s current location (i.e. cell ID) from S-GW and S-GW forwards the request to the MME. During this procedure, MME informs the S-GW of UE’s location information and it is forwarded to the PCRF. Based on operator configuration, MME may interact with the eNodeB, e.g. via S1-AP messages, to retrieve specific location information such as E-UTRAN Global Cell ID where UE is currently connected. Otherwise MME replies location information stored at MME.
3. PCRF initiates the policy and charging rules provision procedure requesting UE’s current location (i.e. Cell ID) from P-GW.

Steps for GTP-based S5/S8 only (B-1 to B-5):
P-GW initiates dedicated bearer activation procedure by receiving step3 and P-GW forwards the request to the MME via S-GW. During this procedure, MME informs the S-GW of UE’s location information and it is forwarded to the P-GW. Based on operator configuration, MME may interact with the eNodeB, e.g. via S1-AP messages, to retrieve specific location information such as E-UTRAN Global Cell ID where UE is currently connected. Otherwise MME replies location information stored at MME.
4. 
5. P-GW reports the UE’s location information to the PCRF.
Note: 
In case of PMIP-based S5/S8, UE’s location information is not reported.
6. By detecting the bearer level event on location information, PCRF notifies the P-CSCF of the UE’s location information retrieved in stepA-5 (in case of PMIP-based S5/S8) or step4 (in case of GTP-based S5/S8).
7. P-CSCF acknowledges to the PCRF.
8. 

******************* Start of the 3rd Change *********************
6.4.2
Location information provision at session release

The following procedure describes the location information provision at the time of IMS session release.

The bearer deactivation procedure is triggered by the P-CSCF by receiving the BYE message from the UE or other IMS entity or by getting other bearer release trigger at P-CSCF, e.g. P-CSCF initiated bearer release due to O&M reason. During this procedure, similar to the session establishment procedure case, MME forwards location information to the P-CSCF via S-GW, P-GW (in case of GTP-based S5/S8) and PCRF. 

This procedure does not require additional signalling for location information provision.
Note 1:
This procedure does not apply for cases where no bearer establishment is required, e.g. SMS delivery.
Note 2:
This procedure does not apply for services which require location information at S/E-CSCF for special call routing, e.g. PSAP selection and Localized Services.
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Figure 6.4-2 Location information provision at session release
1. IMS level session release procedure is initiated by P-CSCF detecting the session release event, e.g. receiving SIP BYE message.
Editor’s Note:　The interaction with the IMS procedure needs to be clarified based on the requirement, e.g. whether IMS procedure can continue in parallel with following steps.
2. P-CSCF removes the authorization for the resources related to the bearer being released and inform to PCRF. In this step, P-CSCF requests the notification of UE’s location information when PCRF obtains it as part of bearer level event.

Steps for PMIP-based S5/S8 only (A-1 to A-5):

PCRF initiates the gateway control and QoS rules provision procedure and triggers the S-GW to deactivate the dedicated bearer. PCRF requests UE’s current location (i.e. cell ID) from S-GW and S-GW forwards the request to the MME. During this procedure, MME informs the S-GW of UE’s location information and it is forwarded to the PCRF. Based on operator configuration, MME may interact with the eNodeB, e.g. via S1-AP messages, to retrieve specific location information such as E-UTRAN Global Cell ID where UE is currently connected. Otherwise MME replies location information stored at MME.
3. PCRF initiates the policy and charging rules provision procedure requesting UE’s current location (i.e. Cell ID) from P-GW.

Steps for GTP-based S5/S8 only (B-1 to B-5):

P-GW initiates dedicated bearer deactivation procedure by receiving step3 and P-GW forwards the request to the MME via S-GW.. During this procedure, MME informs the S-GW of UE’s location information and it is forwarded to the P-GW and PCRF. Based on operator configuration, MME may interact with the eNodeB, e.g. via S1-AP messages, to retrieve specific location information such as E-UTRAN Global Cell ID where UE is currently connected. Otherwise MME replies location information stored at MME.

Note: 
Step B-6 is also performed in case of PMIP-based S5/S8 in response to step3 without carrying UE’s location information.
4. P-GW reports the UE’s location information to the PCRF.

Note: 
In case of PMIP-based S5/S8, UE’s location information is not reported.
5. By detecting the bearer level event on location information, PCRF notifies the P-CSCF of the UE’s location information retrieved in stepA-5 (in case of PMIP-based S5/S8) or step4 (in case of GTP-based S5/S8).
6. P-CSCF acknowledges to the PCRF.
******************* Start of the 4th Change *********************
6.4.X 
Location information provision at session modification
In case of a session modification event at IMS, either of the following procedures will take place based on required procedure at bearer level, e.g. addition of bearer, removal of bearer, bearer QoS modification:

-
Location information provision procedure at session establishment (Figure 6.4-1), or
-
Location information provision procedure at session release (Figure 6.4-2), or
-
Location information provision procedure illustrated in Figure 6.4-X in this section;
Figure 6.4-1 is used when the bearer establishment is triggered, e.g, addition of a media component during an MMTel session.
Figure 6.4-2 is used when the bearer deactivation is triggered, e.g, deletion of a media component during an MMTel session.
Figure 6.4-X is used when the bearer modification is triggered, e.g. QoS modification for the use of newly negotiated codec. Bearer modification procedure is triggered by the P-CSCF in receiving the SIP message (SDP Answer) from the IMS entity of terminating side or terminating UE, respectively. During this procedure, MME forwards location information to the P-CSCF via S-GW, P-GW (in case of GTP-based S5/S8) and PCRF.
Location information provision procedure illustrated in Figure 6.4-X does not require additional signalling for location information provision.
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Figure 6.4-X Location information provision in bearer level session modification
1. Session modification trigger is detected by the P-CSCF.
Editor’s Note:　The interaction with the IMS procedure needs to be clarified based on the requirement, e.g. whether IMS procedure can continue in parallel with following steps.
2. P-CSCF authorizes the change in resources for this session and provides the service information to the PCRF. In this step, P-CSCF requests the notification of UE’s location information when PCRF obtain it as part of bearer level event.
Steps for PMIP-based S5/S8 only (A-1 to A-5):
Corresponding steps as described in Figure 6.4-1are performed except that the create bearer procedure is replaced with update bearer procedure.
3. P-CSCF initiates the policy and charging rules provision procedure.
Steps for GTP-based S5/S8 only (B-1 to B-5):
Corresponding steps as described in Figure 6.4-1are performed except that the create bearer procedure is replaced with update bearer procedure.
4. P-GW reports the UE’s location information to the PCRF.
Note: 
In case of PMIP-based S5/S8, UE’s location information is not reported.

5. By detecting the bearer level event on location information, PCRF notifies the P-CSCF of the UE’s location information retrieved in stepA-5 (in case of PMIP-based S5/S8) or step4 (in case of GTP-based S5/S8).

6. P-CSCF acknowledges to the PCRF.

******************* End of the Changes *********************
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