SA WG2 Temporary Document

Page 12

3GPP TSG SA WG2 Meeting #88
TD S2-114904
14-18 November 2011, San Francisco                       
Source:
Huawei, Hisilicon
Title:
Correction to the PCC-based NPLI report mechanism
Document for:
Approval 

Agenda Item:
9.5
Work Item / Release:
NWK-PL2IMS / Rel-11

Abstract of the contribution: This contribution makes corrections to the diameter messages interactions of solution 6.4. 
Discussion

Currently, in PCC-based solution, the NPLI is provided via Gateway Control and QoS Rules Provision Ack (PMIP based S5/S8) or Acknowledge Policy and Charging Rules Provisioning (GTP S5/S8). However, as specified in TS 29.213, during Diameter message exchange, upon receiving the request message, the receiver should  acknowledge immediately. The reason for this asynchronies is mainly that the receiver does not know how much time it is required to perform the request and get response from other related network elements. For example, during PCRF-initiated IP-CAN modification procedure, after receiving RAR from the PCRF, the PCEF should response RAA without waiting for the result of bearer signalling via PS tunnel. In solution 6.4 of this specification, the PCRF and the PGW does not know how much time it is needed to get the reported NPLI. Hence, the diameter interactions should be asynchronous.
Therefore, when the PCRF retrieves the NPLI in the RAR message, the PGW should reply RAA without NPLI immediately. After the NPLI is received by the PGW, it should initiate IP-CAN session modification procedure, and report the NPLI to the PCRF.
Similar correction is needed to the PMIP based S5/S8 scenario and to the interactions via Rx interface.
Moreover, in PMIP based S5/S8 scenario, it is the SGW to report NPLI to the PCRF, and the PCRF synchronizes the NPLI information to the PGW if needed, e.g. using IP-CAN Session Modification procedure. The interaction between the PCRF and the PGW is missing in PMIP based S5/S8 scenario.
Further it is clarified that instead of requesting a single NPLI report, the operator policy can require to subscribe the continuous user location report during the PDN connection establishment procedure. 
Proposal
It is proposed to agree the above conclusion and following changes to TR 23.842.
****** Begin of Change ******
6.4
NPLI provision using EPS and PCC Framework

This solution utilizes the EPS framework to provide the NPLI (i.e. Cell-ID or CSG ID, optional with local time) to the PDN GW/GGSN and the PCC framework to provide NPLI to the IMS.
Procedures described in sections 6.4.1, 6.4.2 and 6.4.3 are used by EPC to provide NPLI 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 6.4.4, or, the procedure described in 6.7, is used for the IMS to request NPLI to be provided by the EPS.

In this alternative, no architecture change for EPC/IMS is needed.

6.4.1
NPLI 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 NPLI 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 6.4.1-1: 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, depending on operator policy, the P-CSCF requests the notification of UE's NPLI when PCRF obtains it as part of bearer level event. The operator policy determines whether the P-CSCF request a single notification or a continuous notification about the UE’s NPLI.
Steps for PMIP-based S5/S8 only (A-1 to A-9):

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 or CSGID) from S-GW and S-GW forwards the request to the MME. During this procedure, MME informs the S-GW of UE's NPLI 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 CGI where UE is currently connected. Otherwise MME replies NPLI stored at MME. Upon receiving NPLI from Create Bearer Response, the SGW initiates the Gateway Control and QoS rules Request procedure, sending the NPLI to the PCRF. The PCRF initiates the PCC Rules Provision Procedure and provides NPLI to the PCEF if needed. 

Steps for GTP-based S5/S8 only (B-1 to B-9):

PCRF initiates the policy and charging rules provision procedure requesting NPLI from P-GW. 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 NPLI 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 CGI where UE is currently connected. Otherwise MME replies NPLI stored at MME. Upon receiving NPLI from Create Bearer Response, the PGW initiates the IP-CAN Session Modification procedure, sending the NPLI to the PCRF.


3.
Any time when detecting the bearer level event on location information, PCRF notifies the P-CSCF of the NPLI retrieved in step A-6 (in case of PMIP-based S5/S8) or step B-8 (in case of GTP-based S5/S8).

4.
P-CSCF acknowledges to the PCRF.
6.4.2
NPLI provision at session release

The following procedure describes the NPLI 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 the NPLI 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 NPLI 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 NPLI at S/E-CSCF for special call routing, e.g. PSAP selection and Localized Services.
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Figure 6.4.2-1 Location information provision at session release

1. 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, depending on operator configuration, P-CSCF requests the notification of the NPLI when PCRF obtains it as part of bearer level event or it requests to stop the notification of the NPLI when continuous notification was requested.
Steps for PMIP-based S5/S8 only (A-1 to A-9):


PCRF initiates the gateway control and QoS rules provision procedure and triggers the S-GW to deactivate the dedicated bearer. PCRF requests the NPLI from S-GW and S-GW forwards the request to the MME. During this procedure, MME informs the S-GW of the NPLI 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 CGI where UE is currently connected. Otherwise MME replies with the NPLI stored at MME. Upon receiving NPLI from Delete Bearer Response, the SGW initiates the Gateway Control and QoS rules Request procedure, sending the NPLI to the PCRF. The PCRF initiates the PCC Rules Provision Procedure and provides NPLI to the PCEF if needed.

Steps for GTP-based S5/S8 only (B-1 to B-9):


PCRF initiates the policy and charging rules provision procedure requesting the NPLI from P-GW. 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 the NPLI 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 CGI where UE is currently connected. Otherwise MME replies with the NPLI stored at MME. Upon receiving NPLI from Create Bearer Response, the PGW initiates the IP-CAN Session Modification procedure, sending the NPLI to the PCRF.


NOTE 3:
In case of PMIP-based S5/S8, the NPLI is not reported.
3.
By detecting the bearer level event on location information, PCRF notifies the P-CSCF of the NPLI retrieved in stepA-6 (in case of PMIP-based S5/S8) or step B-8 (in case of GTP-based S5/S8).

4.
P-CSCF acknowledges to the PCRF.
6.4.3
NPLI 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:

-
NPLI provision procedure at session establishment (Figure 6.4-1), or

-
NPLI provision procedure at session release (Figure 6.4-2), or

-
NPLI provision procedure illustrated in Figure 6.4-3 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 6.4-3 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 the NPLI to the P-CSCF via S-GW, P-GW (in case of GTP-based S5/S8) and PCRF.

NPLI provision procedure illustrated in Figure 6.4.3-1 does not require additional signalling for NPLI provision.
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Figure 6.4.3-1 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, depending of operator policy, the P-CSCF requests the notification of the NPLI when PCRF obtains it as part of bearer level event or the P-CSCF doesn’t request any change of the continuous notification initiated with the session establishment.
Steps for PMIP-based S5/S8 only (A-1 to A-6):

Corresponding steps as described in Figure 6.4-1 are performed except that the create bearer procedure is replaced with update bearer procedure. Upon receiving NPLI from Delete Bearer Response, the SGW initiates the Gateway Control and QoS rules Request procedure, sending the NPLI to the PCRF. The PCRF initiates the PCC Rules Provision Procedure and provides NPLI to the PCEF if needed.

Steps for GTP-based S5/S8 only (B-1 to B-7):

P-CSCF initiates the policy and charging rules provision procedure requesting the NPLI from P-GW. Corresponding steps as described in Figure 6.4-1 are performed except that the create bearer procedure is replaced with update bearer procedure. Upon receiving NPLI from Create Bearer Response, the PGW initiates the IP-CAN Session Modification procedure, sending the NPLI to the PCRF.


3.
Any time when detecting the bearer level event on location information, PCRF notifies the P-CSCF of the UE location information retrieved in step A-6 (in case of PMIP-based S5/S8) or step B-7 (in case of GTP-based S5/S8).

4.
P-CSCF acknowledges to the PCRF.

6.4.4
Bearer Independent NPLI Fetch by P-CSCF
The following procedure describes the NPLI fetch when P-CSCF receives IMS signalling which does not require any bearer creations/modifications/releases. In this case the P-CSCF sends an on demand request to PCRF for NPLI retrieval.

To get the NPLI, the P-CSCF sends Provide Service Info message to the PCRF including NPLI Request indication. The bearer update procedure is reused to carry such NPLI Request Indication and bring back the NPLI to P-CSCF.

The figure below shows the NPLI retrieval during the IMS SMS procedure, the P-CSCF trigged on demand NPLI retrieval is also applicable to other IMS procedures which have no bearer creation/modification/release.
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Figure 6.4.4-1 Bearer Independent NPLI fetch by P-CSCF
1.
The P-CSCF receives a SIP message. This procedure is common for IMS SMS MO and MT 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.
From its configured operator policies the P-CSCF determines whether this SIP message requires to obtain NPLI. The P-CSCF provides service information to the PCRF with a NPLI Request indication to request the notification of the NPLI when PCRF obtains it as part of bearer level event. The P-CSCF may subscribe the NPLI change events, according to operator's policy.
Steps for PMIP-based S5/S8 only (A-1 to A-9):


PCRF initiates the gateway control and QoS rules provision procedure. PCRF requests the NPLI from S-GW and S-GW forwards the notification to the MME. During this procedure, the NPLI Request indication is sent from PCRF to S-GW and MME, then MME informs the S-GW of the NPLI 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 CGI where UE is currently connected. Otherwise MME replies with the NPLI stored at MME. Upon receiving NPLI from Delete Bearer Response, the SGW initiates the Gateway Control and QoS rules Request procedure, sending the NPLI to the PCRF. The PCRF initiates the PCC Rules Provision Procedure and provides NPLI to the PCEF if needed.

Steps for GTP-based S5/S8 only (B-1 to B-9):

PCRF initiates the policy and charging rules provision procedure requesting the NPLI from P-GW. P-GW initiates bearer modification procedure after receiving step3 only for requesting the NPLI, and P-GW forwards the notification to the MME vis S-GW. During this procedure, MME informs the S-GW of the NPLI 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 CGI where UE is currently connected. Otherwise MME replies with the NPLI stored at MME. Upon receiving NPLI from Create Bearer Response, the PGW initiates the IP-CAN Session Modification procedure, sending the NPLI to the PCRF.
Editor's Note:
Whether it is applicable to use the bearer modification procedure for location information retrieval is FFS.

NOTE:
In case of PMIP-based S5/S8, the NPLI is not reported.

3.
When detecting the bearer level event on location information, PCRF notifies the P-CSCF of the NPLI retrieved in stepA-6 (in case of PMIP-based S5/S8) or step B-8(in case of GTP-based S5/S8).

4.
P-CSCF acknowledges to the PCRF.

5.
After receiving the NPLI the P-CSCF adds the NPLI to the triggering SIP Message and forwards it to the S-CSCF if it is an originating message. For a terminating triggering SIP message the P-CSCF adds the NPLI to the corresponding SIP response message before forwarding the message to the S-CSCF.
****** End of Change ******
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