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1. Introduction

In this paper, we will discuss the PCC functionalities supporting IMS signalling bearer.
2. Discussion
(1) Restriction for EPS bearer dedicated for IMS signalling
1) Stage 2 requirements
In clause E2.1.2 of TS 23.228, it’s specified:
“The IM CN Subsystem Signalling flag is used to indicate EPS bearer dedicated for IMS signalling. If the network operator does not support a dedicated signalling EPS bearer or the UE does not include the IM CN Subsystem Signalling flag, the network will consider the EPS bearer as a default or dedicated bearer according to TS 23.401 [70}.

A PDP context/EPS bearer dedicated for IM CN Subsystem signalling provides dedicated IP-Connectivity Access Network bearers for IM CN subsystem signalling traffic, hence architectural requirements described in clause 4.2.6 for the usage of dedicated bearer resources shall be applied.”
In clause 4.2.6, it’s specified that:
“
The dedicated signalling IP‑CAN bearer is subject to restrictions, the capabilities to be applied are defined as follows: all messages from the UE that use a dedicated signalling IP‑CAN bearer shall have their destination restricted to:

-
the P‑CSCF assigned for this UE, or to any one of the set of possible P‑CSCFs that may be assigned to this UE.

-
and towards DHCP and DNS servers within the IMS operator's domain where the P‑CSCF is located.
The UE is not trusted to implement these restrictions; therefore the restrictions are enforced in the IP‑CAN by the operator.

”
2) Conclusions
From above description we can have the following conclusions:
a. If the UE does not include the IM CN Subsystem Signalling flag or the PCRF does not indicate the IMS_SIGNALLING within the Bearer-Usage AVP, the bearer will be the normal bearer; otherwise, the bearer should be dedicated for IMS signalling;
b. If the bearer is dedicated for IMS signalling, the PCRF/PCEF should restrict the bearer only be used for IMS signalling (i.e. can not used for other services);
3) Impact to the current stage 3 specifications

a. The current specification does not specify what’s the action should the PCEF take if the PCEF indicate the IMS_SIGNALLING within the Bearer-Usage AVP in the CCR, but PCRF does not indicate the IMS_SIGNALLING within the Bearer-Usage AVP in the CCA; 
Solution: adding the description that if the PCEF indicate the IMS_SIGNALLING within the Bearer-Usage AVP in the CCR, but PCRF does not indicate the IMS_SIGNALLING within the Bearer-Usage AVP in the CCA, the PCRF send PCC rule(s) to the PCEF for the IMS signalling, the PCEF should bind these PCC rules to the right bearer (i.e. the bearer is used both for the IMS signalling and other services);     
b. The current specification does not specify that if the bearer is dedicated for IMS signalling, the PCRF and the PCEF should restrict the bearer only be used for IMS signalling (i.e. can not used for other services);

Solution: adding the description that if the bearer is dedicated for IMS signalling, the PCRF and the PCEF should restrict the bearer only be used for IMS signalling (i.e. can not used for other services), the PCEF shall not bind other PCC rules which are not used for the IMS signalling on this bearer. 
(2) Dedicated EPS bearer used for IMS signalling
1) Stage 2 requirements

In clause E2.1.3 of TS 23.228, it’s specified:
“
   
(UE) Include the IM CN Subsystem Signalling Flag in the PCO IE in the PDP context activation or the Secondary PDP context activation procedure for GERAN/UTRAN access and for E-UTRAN access in the Attach, PDN Connectivity request or the UE requested bearer resource modification procedure. This indicates to the GPRS/EPS network the requirement of using PDP context/EPS bearer for application level signalling with restricted handling as described in sub clause E.2.1.2, after it has been negotiated with the networks.
2) Conclusions
The UE could include the IM CN Subsystem Signalling flag in the PCO of Secondary PDP context activation/UE requested bearer resource modification procedure; the PCEF should forward this indication to the PCRF and the PCRF should indicate the PCEF which PCC rule is used for IMS signalling;
3) Impact to the current stage 3 specifications

a. The current specification does not specify that the PCEF should forward the IMS signalling indication to the PCRF when receives it from the UE requested bearer resource modification;

Solution: The PCEF will include the Bearer-Usage AVP and send to the PCRF to indicate a dedicated bearer for IMS signalling when Secondary PDP context activation /UE requested bearer resource modification;   

b. The current specification does not specify that how the PCRF inform the PCEF which PCC rule is used for IMS signalling in case of Secondary PDP context activation /UE requested bearer resource modification;
Solution: The packet filter used for the IMS signalling has been specified in clause 13a.2.2.2 of TS 29.061,
”
For a PDP Context/EPS bearer marked as a dedicated for IMS signalling, the GGSN/P-GW shall apply static packet filters, which shall only allow packets to be sent to and from a pre-configured set of signalling servers, such as P-CSCF(s), DHCP server(s) and DNS server(s). The static packet filters for down-link signalling traffic shall have the format of a TFT and be sorted so that they precede both the PCC based filters and the UE specified TFT filters.
”
So, the PCRF can active the pre-defined rules which is apply for the bearer dedicated for IMS signalling; in order to keep consistency, the PCRF should also provide the Bearer-Usage AVP in the CCA command level to indicate that dedicated bearer for IMS signalling, and the PCRF shall restrict all the rules in this CCA command are applied for the IMS signalling.
3. Conclusion

The PCC functionalities supporting IMS signalling bearer has been analysed and the proposed solution has also been discussed, the related CR C3-100064 and C3-100065 have been submitted to resolve the above problems.
