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1. Background

According to TS 29.212 / subclause 4.5.9 the PCRF may request the termination of an IP CAN session. The issue was discussed in CT3#46, when a correction to this procedure was proposed in C3-071066. The used method could not be agreed (several alternatives were on the table), and there were doubts concerning the reasoning behind the IP-CAN termination request. Consequently, the issue was postponed to CT3#47. 

2. Further developments

An email discussion was started on the issue between CT3#46 and CT3#47. The following aspects have been discussed: 
2.1. PCRF requested IP CAN session termination claimed to be redundant
Subclause 4.5.9, i.e. the PCRF requesting the termination of an IP CAN session, was claimed to be redundant. 
Reasoning behind the claim was: 
· Stage 2 TS 23.203 has specified UE initiated and GW initiated IP-CAN session termination cases, but no PCRF initiated case, meaning that there are no requirements for a PCRF initiated I-CAN session termination in stage 2.
· Stage 2 TS 23.228 / 5.10.3.0 mandates the UE and network to maintain an IP-CAN bearer to transport IMS SIP signalling, even if the IP-CAN removes the bearer temporarily: 
· “It is possible that the IP-CAN removes the IP-CAN bearer used to transport IMS SIP signalling (e.g. due to overload situations). In this case the UE or network shall initiate a procedure to re-establish (or modify where possible) an IP-CAN bearer to transport IMS SIP signalling.”
· And further (23.228 / E.2.1a.2):

· “In case the GPRS subsystem deletes the PDP Context used to transport IMS SIP signalling, then according to clause 5.10.3.0 the UE or GGSN shall initiate a procedure to re-establish (or modify where possible) a PDP Context for IMS signalling transport.”

· The IP-CAN Session definition defines the IP-CAN session  to exist “as long as the UE IP address is established and announced to the IP network”:

· “IP-CAN session: association between a UE and an IP network
The association is identified by a UE IP address together with a UE identity information, if available. An IP-CAN session incorporates one or more IP-CAN bearers. Support for multiple IP-CAN bearers per IP-CAN session is IP-CAN specific. An IP-CAN session exists as long as the UE IP address is established and announced to the IP network.”
· In other words, in case of IMS there should always be a signalling connection towards the IMS even if there is no active service. And an IP-CAN session exists as long as the UE IP address is established and announced to the IP network. Consequently, the PCRF should not terminate an IP-CAN session. However, the PCRF can terminate bearers by removing and deactivating the related PCC rules (as described in subclause 4.5.8 in the present TS 29.212).
2.2. Raised issues, comments
ISSUE 2.2.1: 
In the clause 5.2.2 of TS 23.203, the termination of connection (IP-CAN session) requirement for the Gx interface has been specified. This means that both sides of Gx can release the IP-CAN session. 
However, TS 23.203 has specified UE initiated and GW initiated IP-CAN session termination cases, but not this particular PCRF initiated case mentioned in subclause 5.2.2. 
CONCLUSION: Problem/inconsistency in stage 2.
ISSUE 2.2.2: 

In the clause 6.2.1 of TS 23.203, it is specified:
 “The PCRF should for an IP-CAN session derive, from IP-CAN specific restrictions, operator policy and SPR data,the list of permitted QoS class identifiers and associated GBR and MBR limits for the IP-CAN session.”
This was claimed to mean that the PCRF have the IP-CAN session level control ability.
As a response, it was claimed that controlling some parameters of a session is different from terminating the session, i.e. there is no requirement for a PCRF requested IP-CAN session termination here.
ISSUE 2.2.3: 

Also in the clause 6.2.1:
“The PCRF may use the subscription information as basis for the policy and charging control decisions. The subscription information may apply for both session based and non-session based  services.”
This was claimed to mean that the PCRF may release the IP-CAN session according to the subscription information. For example, if the PCRF release the AF session basing on the user’s priority when the resource is limited, it’s no need to keep the IP-CAN session any longer.
And further, it was claimed that the suscription information is used for the policy decision, it is also including the decision to release the IP-CAN session.For example, the user establishes a IP-CAN session for the IMS service, during the IP-CAN session, the user cancel the subscription for this service, in this condition, the PCRF should release the whole IP-CAN session, not the IP-CAN bearer.
A response: The IP-CAN session has not been set up for that particular service. The IP-CAN session has been set up, because the UE has attached to the network and got an IP address to maintain a context with the network. Consequently, canceling the subscription to a given IMS service is not a good reason to terminate an IP-CAN session. 
ISSUE 2.2.4: 

For the IP-CAN bearer used to transport IMS SIP signalling, if this bearer can't be released, how can the UE and PCEF release the whole IP-CAN session?
A response:
As long as the UE is attached to the network, there must be at least a default PDP context available for possible IMS signaling (TS 23.228). 
And according to IP-CAN session definition: 
"An IP-CAN session exists as long as the UE IP address is established and announced to the IP network."
I.e. when the UE attaches to the network and gets an IP address, the IP-CAN session exists, not depending on a possible PCRF in the network. But UE and GGSN as such can terminate an IP-CAN session as per current specifications.
ISSUE 2.2.5: 
Internal failures of PCRF: Should the UE be prevented from using a default GPRS PDP context and e.g. having a GPRS connection to the Internet, if there is a PCRF internal malfunction?
Comment 1: The UE can have a default GPRS PDP context, but if the IP-CAN session is controled by the PCRF, when the PCRF has some internal problem, it's the responsibility for the PCRF to release the whole IP-CAN session. After that, the UE may re-establish another PDP context. If the PCRF doesn't do the release work and break down,the IP-CAN session state in PCEF is not right, It will contact the PCRF later and find has no reply from this PCRF, what can the PCEF do in this condition, keep the IP-CAN session or release it? So, we think the PCRF should initiate the IP-CAN session release in this condition.After the release, when the UE initiate a new IP-CAN session, as the PCEF knows the former PCRF was down, it can select another PCRF
Comment 2: Why should the PCRF terminate ongoing sessions, if there is a PCRF internal problem? The ongoing sessions have already been authorized earlier, and the PCEF has got the required PCC rules to maintain the sessions. Terminating ongoing sessions abruptly by the PCRF sounds like a very bad service for the users.

And new sessions will most probably not get authorized by the faulty PCRF (because the PCEF does not get any reply from the faulty PCRF) but by another, redundant PCRF entity instead.
ISSUE 2.2.6: 
It was stated that:

· According to the GPRS TS 23.060 v7.6.0, GGSN can delete all PDP contexts associated with the PDP address, including the default one. That is, the GGSN (i.e. the access network) can initiate the IP-CAN session termination.
· This specification does not include any PCC interfaces, as PCC is optional, but it is not precluded that session termination can be initiated by a different entity.
· IMS specs state that the UE/network can initiate a procedure to re-establish a bearer that it is removed due to some faulty situation. If it was the last one, GGSN has previously deleted the IP-CAN session, so the UE will be forced to initiate a new one.

· Mind also that IMS is one more application from the PCC point of view. PCC cannot be constructed only based on that.
A response: The above statement seems to suppose that because the GGSN may delete all PDP contexts (releasing the IP address and thus terminating the IP-CAN session), the PCRF may terminate an IP-CAN session. But are there real requirements/reasons for the PCRF to terminate an IP-CAN session? 
ISSUE 2.2.7: 
It was stated that:
According to the charging specification (TS 32.240 / Gy interface), the OCS can initiate the termination of the session towards the CTF (GGSN in charging terminology). Reasons like network failure are mentioned.
Both OCS and PCRF should work in the same way.
A response (referring to TS 32.240): When quota is used up, i.e. the quota authorized to the user expires, the OCS indicates this to CTF, and the CTF enforces the termination of the end users resource usage. This obviously leads to the termination of the IP-CAN session, if/when the last PDP context (i.e. primary/default context) and the IP address are released. 
But are there corresponding real policy related requirements/reasons for the PCRF to terminate an IP-CAN session?
ISSUE 2.2.8: 
According to the Diameter Base Protocol, a Diameter server can abort a session at any moment. This is a basic principle from the protocol point of view.
ASR/ASA + STR/STA are used for that purpose. However according to TS 32.299 (OCS spec again), it seems 3GPP can permit ASR/ASA with no STR/STA afterwards.
A response: Those mechanisms are candidates, if we end up with PCRF requesting a session termination. (These mechanisms were already briefly discussed/mentioned at the previous CT3 meeting).
ISSUE 2.2.9: 
TS 23.203 also states that the IP-CAN session establishment can be rejected by PCRF, and consequently PCEF will terminate IP-CAN procedures. If the PCRF can authorize during the IP-CAN session establishment. Why shouldn't it deauthorize such establishment?
Current specifications don’t seem to have any explicit reasons for the PCRF to terminate an IP-CAN session, i.e. to request the removal of a primary/default PXP context / bearer. 
3. Conclusions

There is a problem in stage 2 concerning the IP-CAN session termination:
· According to TS 23.203 / 5.2.2 the Gx reference point supports “Termination of connection (IP-CAN session)”.
· However, TS 23.203 does not mention any reasons, why the PCRF should terminate an IP-CAN session. 
· Further, TS 23.203 specifies UE initiated and GW initiated IP-CAN session termination cases, but not this particular PCRF initiated case mentioned in subclause 5.2.2. 
· Stage 2 TS 23.228 mandates the UE and network to maintain an IP-CAN bearer to transport IMS SIP signalling as long as the UE is attached in the network, even if the IP-CAN removes the bearer temporarily. 
There is a problem in stage 3 TS 29.212:

· If the PCRF must not request an IP-CAN session termination, subclause 4.5.9 is redundant (and some minor honing elsewhere is required). 

· If the PCRF shall be able to request an IP-CAN session termination, i.e. if reasons are found and SA2 defines such a procedure in stage 2, subclause 4.5.9 shall be aligned/fixed accordingly. 

Corresponding fixing (as in 29.212) is required in stage 3 TS 29.213.
4. Proposal
CT3 is kindly asked to heed the findings and comments above, and consult SA2 concerning the inconsistency in stage 2 specifications and possible requirements for the PCRF to request or not to request the termination of an IP-CAN session, and align stage 3 specifications with the results of the consultation with SA2. 
Related stage 3 documents:

C3-080098 and C3-080099  (Draft CRs on PCRF not requesting IP-CAN session termination) 


C3-080100 and C3-080101  (Draft CRs on PCRF requesting IP-CAN session termination)
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