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1. Abstract
This document focuses on P-CSCF discovery when UE uses EPC via WLAN to access IMS (24.229 Annex R). The document analyzes the existing methods and proposes to extend the P-CSCF discovery procedures.

2. Discussion
2.1
 Existing state of P-CSCF discovery when UE uses EPC via WLAN to access IMS
When UE uses EPC via WLAN to access IMS, 24.229 Annex R defines the following methods for P-CSCF discovery:
I.
Use DHCP mechanism

II.
Use DNS

III.
Obtain the list of P-CSCF address(es) from the IMS management object
However, all of those methods have disadvantages.

Disadvantages of Method I:

1)
usage of DHCP requires an additional roundtrip after the UE establishes a PDN connection to PDN of P-CSCF. E.g. in case of S2b, the UE needs to:

step 1:
perform first DHCP transaction via untrusted WLAN to get local IP address, default gateway, ...
step 2:
establish IMS PDN connection using IKEv2 tunnel. As part of the IKEv2 tunnel establishment, the UE receives the UE IP address applicable to the IMS PDN connection.

step 3:
perform second DHCP transaction via IMS PDN connection to get P-CSCF addresses.
2)
solution deviates from the one chosen for P-CSCF discovery in GSMA IR.92, i.e. from usage of PCO in 3GPP access.
3)
it is necessary to deploy DHCP server in the IMS PDN just for P-CSCF discovery. Other parameters, e.g. UE IP address, can be provided without DHCP server deployment.

4)
if different UEs get different sets of P-CSCFs, it is not defined how to ensure that the UE gets the same set of P-CSCF addresses whenever the UE moves the PDN connection between 3GPP access and WLAN.

Disadvantages of Method II:

1)
usage of DNS requires an additional roundtrip after the UE establishes a PDN connection to PDN of P-CSCF. E.g. in case of S2b, the UE needs to:

step 1:
perform first DHCP transaction via untrusted WLAN to get local IP address, default gateway, ...

step 2:
establish IMS PDN connection using IKEv2 tunnel. As part of the IKEv2 tunnel establishment, the UE receives the UE IP address applicable to the IMS PDN connection.

step 3:
perform DNS transaction via IMS PDN connection to get P-CSCF addresses.
2)
solution deviates from the one chosen for P-CSCF discovery in GSMA IR.92, i.e. from usage of PCO in 3GPP access.

3)
it is necessary to deploy DNS server in the IMS PDN just for P-CSCF discovery. Other parameters, e.g. UE IP address, can be provided without DNS server deployment.

4)
if different UEs get different sets of P-CSCFs, it is not defined how to ensure that the UE gets the same set of P-CSCF addresses whenever the UE moves the PDN connection between 3GPP access and WLAN.

5)
it is not clear how the UE forms a FQDN of the P-CSCF such that the FQDN of the P-CSCF would result to P-CSCF IP addresses in the visited network. 

Disadvantages of Method III:

1)
HPLMN needs to know P-CSCF addresses in VPLMNs

2)
HPLMN needs to reconfigure the UE whenever the UE starts using a new VPLMN
Conclusion 1:
Existing methods for P-CSCF discovery when UE uses EPC via WLAN to access IMS (24.229 Annex R) have disadvantages in functionality and performance.

2.2
 P-CSCF discovery using signalling for access to EPC via WLAN
It would be advantageous to introduce P-CSCF discovery using signalling for access to EPC via WLAN. In such method:

1)
after the PDN connection is established, there is no need of additional round trip to communicate with DHCP server or DNS server deployed in the PDN of the P-CSCF.
2)
there is no need to deploy the DHCP server or the DNS server in the PDN of P-CSCF.

3)
solution is aligned with the P-CSCF discovery using protocol configuration option as used in 3GPP access, i.e. the one chosen in IR.92

4)
the P-CSCF addresses can be provided to the UE along with other IP parameters provided to the UE (e.g. IPv4 address).

5)
if the UE moves the PDN connection between WLAN and 3GPP access, the UE can be provided with the same set of the P-CSCF addresses upon each PDN connection move.
GSMA RILTE also discusses a P-CSCF discovery using signalling for access to EPC via WLAN.

Conclusion 2:
P-CSCF discovery using signalling for access to EPC via WLAN would be superior solution for P-CSCF discovery.

When the UE accesses EPC via WLAN connected using S2a and single-connection mode, the UE can already request P-CSCF addresses using the PROTOCOL_CONFIGURATION_OPTIONS item when sending the SCM_REQUEST message.
When the UE accesses EPC via WLAN connected using S2a and multi-connection mode, the UE can already request P-CSCF addresses using the Protocol Configuration Options information element of the PDN CONNECTIVITY REQUEST message.

When the UE accesses EPC via WLAN connected using S2b, then 3GPP so far has not defined means for discovering P-CSCF addresses. However, IETF works on IKEv2 configuration attributes in draft-gundavelli-ipsecme-3gpp-ims-options [1] which could be used for P-CSCF discovery.

Conclusion 3:
Means for P-CSCF discovery using signalling for access to EPC via WLAN connected using S2a are already available.

Conclusion 4:
Means for P-CSCF discovery using signalling for access to EPC via WLAN connected using S2b are already being worked on in IETF. 
3. Conclusions

Conclusion 1:
Existing methods for P-CSCF discovery when UE uses EPC via WLAN to access IMS (24.229 Annex R) have disadvantages in functionality and performance.

Conclusion 2:
P-CSCF discovery using signalling for access to EPC via WLAN would be superior solution for P-CSCF discovery.

Conclusion 3:
Means for P-CSCF discovery using signalling for access to EPC via WLAN connected using S2a are already available.

Conclusion 4:
Means for P-CSCF discovery using signalling for access to EPC via WLAN connected using S2b are already being worked on in IETF. 
4. Proposal

It is proposed to define means for transport of P-CSCF addresses using signalling for access to EPC via WLAN connected using S2b. The solution could be based on the IKEv2 configuration attributes defined by draft-gundavelli-ipsecme-3gpp-ims-options [1].
It is proposed to extend the P-CSCF discovery procedures in TS 24.229 Annex R with an additional P-CSCF discovery method for UE accessing EPC via WLAN connected using S2a and S2b. The additional P-CSCF discovery method would use the P-CSCF addresses provided using signalling for access to EPC via WLAN, i.e. provided:

A)
via the PCO for transport of the P-CSCF addresses passed using signalling for access to EPC via WLAN connected using S2a, as already specifed in eSaMOG-St3 WI; and

B)
via the means for transport of the P-CSCF addresses using signalling for access to EPC via WLAN connected using S2b, as proposed above.
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