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Third change:
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Fourth change:
The ePDG treats the MPS UE with priority if it gets a high priority access indication from the UE in the IKE_AUTH request message. Adds ePDG behavior for general overload.
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Adds definition of the HPA_INFO Notify to the status types table. 

Sixth change:
Document cleanup for MCC: the placeholder value xxx was never set in implementing CP-160077. Related to this CR because this CR also needs an attribute number to be allocated.
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***** First change *****
[bookmark: _Toc20154194][bookmark: _Toc27727170][bookmark: _Toc45203628][bookmark: _Toc138330051]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AAA	Authentication, Authorization and Accounting
ACL	Access Control List
AKA	Authentication and Key Agreement
ANDSF	Access Network Discovery and Selection Function
ANDSF-SN	Access Network Discovery and Selection Function Server Name
ANID	Access Network Identity
ANQP	Access Network Query Protocol
APN	Access Point Name
DHCP	Dynamic Host Configuration Protocol
DM	Device Management
DNS	Domain Name System
DSCP	Differentiated Services Code Point
DSMIPv6	Dual-Stack MIPv6
eAN/PCF	Evolved Access Network Packet Control Function
EAP	Extensible Authentication Protocol
EPC	Evolved Packet Core
ePDG	Evolved Packet Data Gateway
EPS	Evolved Packet System
ERP	EAP Re-authentication Protocol
ESP	Encapsulating Security Payload
FQDN	Fully Qualified Domain Name
GAA	Generic Authentication Architecture
GBA	Generic Bootstrapping Architecture
HA	Home Agent
H-ANDSF	Home-ANDSF
HRPD	High Rate Packet Data
HSGW	HRPD Serving Gateway
IEEE	Institute of Electrical and Electronics Engineers
IFOM	IP Flow Mobility
IKEv2	Internet Key Exchange version 2
IARP	Inter-APN Routing Policy
IPMS	IP Mobility Mode Selection
ISMP	Inter-system Mobility Policy
ISRP	Inter-system Routing Policy
IANA	Internet Assigned Numbers Authority
I-WLAN	Interworking – WLAN
MAPCON	Multi Access PDN Connectivity
MCM	Multi-connection mode
MO	Management Object
MPS	Multimedia Priority Service
NAI	Network Access Identifier
NAP	Network Access Provider
NBIFOM	Network-Based IP Flow Mobility
NBM	Network based mobility management
NSP	Network Service Provider
NSSAI	Network Slice Selection Assistance Information
NSWO	Non-Seamless WLAN Offload
NSWOF	Non-Seamless WLAN Offload Function
OMA	Open Mobile Alliance
OPI	Offload Preference Indicator
PCO	Protocol Configuration Options
P-GW	PDN Gateway
PDU	Protocol Data Unit
PSPL	Preferred Service Provider List
QoS	Quality of Service
SCM	Single-connection mode
S-GW	Serving Gateway
S-NSSAI	Single NSSAI
SPI	Security Parameters Index
TFT	Traffic Flow Template
TSCM	Transparent single-connection mode
UE	User Equipment
UICC	Universal Integrated Circuit Card
V-ANDSF	Visited-ANDSF
W-APN	WLAN APN
WiMAX	Worldwide Interoperability for Microwave Access
WLAN	Wireless Local Area Network
WLANSP	WLAN Selection Policy
WLCP	WLAN Control Protocol
WMF	WiMAX Forum
***** Second change *****
6.4.2.3	Full Authentication and Fast Re-authentication
The UE shall support both full authentication and fast re-authentication for EAP AKA as specified in IETF RFC 4187 [33] and for EAP-AKA' as specified in IETF RFC 5448 [38].
Full authentication is performed to generate new keys. The initial authentication shall be a full authentication as specified in 3GPP TS 33.402 [15]. For a full authentication either the Permanent Identity or the Pseudonym Identity is used.
According to 3GPP TS 33.402 [15] the fast re-authentication procedure uses the Fast Re-authentication Identity and is used for renewing the session keys.
The Permanent Identity is based on the IMSI of the UE. The Fast Re-authentication Identity is provided to the UE by the 3GPP AAA server during the previous authentication procedure. The UE shall use the Fast Re-authentication Identity only once. A Pseudonym Identity provided to the UE by the 3GPP AAA Server during a previous authentication procedure can be reused in later authentications until the UE receives a new Pseudonym identity from the 3GPP AAA Server.
NOTE:	The 3GPP AAA Server will assign a new Pseudonym Identity with a frequency dictated by operator's policy. The allocation of new pseudonyms is required to prevent that the user's movements are tracked by an unauthorized party.
If during an authentication request, the UE receives an EAP-Request/AKA-Identity message containing AT_PERMANENT_ID_REQ, the UE shall return the Permanent Identity in the AT_IDENTITY attribute of the EAP-Response/AKA_Identity. If the UE receives an EAP-Request/AKA'-Identity message containing AT_PERMANENT_ID_REQ, the UE shall return the Permanent Identity in the AT_IDENTITY attribute of the EAP- Response /AKA'-Identity message.
If during an authentication request, the UE receives an EAP-Request/AKA-Identity message which contains AT_FULLAUTH_ID_REQ, the UE shall return the Pseudonym Identity as the AT_IDENTITY within EAP-Response/AKA_Identity message if available. If the UE receives an EAP-Request/AKA'-Identity message containing AT_FULLAUTH_ID_REQ, the UE shall return the Pseudonym Identity as the AT_IDENTITY within the EAP- Response /AKA'-Identity message if available. Otherwise the UE shall return the Permanent Identity.
If during an authentication request, the UE receives an EAP-Request/AKA-Identity message or EAP-Request/AKA'-Identity message respectively, which contains AT_ANY_ID_REQ, the UE shall return the Fast Re-authentication Identity if available as the AT_IDENTITY. Otherwise the UE shall return the Pseudonym Identity.
[bookmark: _Hlk131607092][bookmark: _Hlk131572345]If the UE's USIM file indicates that the UE is a UE configured for high priority access in selected PLMN as specified in 3GPP TS 31.102 [35], the UE shall inform the TWAN by returning an AT_HPA_INFO element in the EAP-response as defined in clause 8.2.y.
***** Third change *****
[bookmark: _Toc20154382][bookmark: _Toc27727358][bookmark: _Toc45203816][bookmark: _Toc139557269][bookmark: _Hlk131584080]7.2.2.1	Tunnel establishment accepted by the network
Once the ePDG has been selected, the UE shall initiate the IPsec tunnel establishment procedure using the IKEv2 protocol as defined in IETF RFC 7296 [28] and 3GPP TS 33.402 [15].
The UE shall send an IKE_SA_INIT request message to the selected ePDG in order to setup an IKEv2 security association. Upon receipt of an IKE_SA_INIT response, the UE shall send an IKE_AUTH request message to the ePDG, including:
-	The type of IP address (IPv4 address or IPv6 prefix or both) that needs to be configured in an IKEv2 CFG_REQUEST Configuration Payload. If the UE requests for both IPv4 address and IPv6 prefix, the UE shall send two configuration attributes in the CFG_REQUEST Configuration Payload: one for the IPv4 address and the other for the IPv6 prefix;
-	The "IDr" payload, containing the APN in the Identification Data, for non-emergency session establishment. For emergency session establishment, the UE shall format the "IDr" payload according to clause 7.2.5. The UE shall set the ID Type field of the "IDr" payload to ID_FQDN as defined in IETF RFC 7296 [28]. The UE indicates a request for the default APN by omitting the "IDr" payload, which is in accordance with IKEv2 protocol as defined in IETF RFC 7296 [28]; and
-	The "IDi" payload containing the NAI.
The IKE_AUTH request message may also contain:
-	An indication in a notify payload that MOBIKE is supported by the UE;
-	The INTERNAL_IP6_DNS or the INTERNAL_IP4_DNS attribute in the CFG_REQUEST Configuration Payload. The UE can obtain zero or more DNS server addressed in the CFG_REPLY payload within the IKE_AUTH response message as specified in IETF RFC 7296 [28]; or
-	The P_CSCF_IP6_ADDRESS attribute, the P_CSCF_IP4_ADDRESS attribute or both in the CFG_REQUEST Configuration Payload. The UE can obtain zero or more P-CSCF server addresses in the CFG_REPLY Configuration Payload within the IKE_AUTH response message as specified in IETF RFC 7651 [64].
[bookmark: _Hlk131572739][bookmark: _Hlk142509946]If the UE's USIM indicates that the UE is a UE configured for high priority access in selected PLMN as specified in 3GPP TS 31.102 [35], the UE shall send the HPA_INFO Notify payload, as defined in clause 8.1.2.3, within the IKE_AUTH request message, with the HPA_INFO field bits set as defined in clause 8.2.9.x.
The UE may support the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute as specified in clause 8.2.4.2. If the UE supports the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute, the UE shall include the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute indicating support of receiving timeout period for liveness check in the CFG_REQUEST configuration payload within the IKE_AUTH request message. If the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute as specified in clause 8.2.4.2 indicating the timeout period for the liveness check is included in the CFG_REPLY configuration payload within the IKE_AUTH response message or if the UE has a pre-configured timeout period, the UE shall perform the tunnel liveness checks as described in clause 7.2.2A.
NOTE 1:	The timeout period for liveness check is pre-configured in the UE in implementation-specific way.
If the UE supports N1 mode and N1 mode capability is enabled, the UE shall indicate the PDU session ID in the IKE_AUTH request message during the IKEv2 authentication and tunnel establishment for initial attach.
If the UE supports N1 mode and N1 mode capability is disabled, the UE may indicate the PDU session ID in the IKE_AUTH request message during the IKEv2 authentication and tunnel establishment for initial attach.
If the UE supports N1 mode, regardless whether the N1 mode capability is enabled or disabled, the UE shall indicate the PDU session ID in the IKE_AUTH request message during the IKEv2 authentication and tunnel establishment for handover of an existing PDN connection from EPS which the PDU session ID is associated with, or for transferring of an existing PDU session from 5GS.
If the UE supports N1 mode, regardless whether the N1 mode capability is enabled or disabled, the UE shall not indicate the PDU session ID in the IKE_AUTH request message during the IKEv2 authentication and tunnel establishment for handover of a PDN connection which no PDU session ID is associated with.
In order to indicate the PDU session ID in the IKE_AUTH request message, the UE shall include the N1_MODE_CAPABILITY Notify payload as defined in clause 8.2.9.15 in the IKE_AUTH request message and shall:
-	if the UE is establishing a PDN connection not related to any existing PDU session or any existing PDN connection, allocate a PDU session ID which is not currently being used by another PDU session over either 3GPP access or non-3GPP access, set the PDU Session ID field of the N1_MODE_CAPABILITY Notify payload to the allocated PDU session ID, and associate the allocated PDU session ID with the PDN connection that is being established;
	if the UE is transferring an existing PDU session from 5GS, set the PDU Session ID field of the N1_MODE_CAPABILITY Notify payload to the PDU session ID of the existing PDU session that is being transferred, and associate the PDU session ID with the PDN connection that is being established. If the existing PDU session is a non-emergency PDU session, the UE shall in addition associate the S-NSSAI of the existing PDU session that is being transferred and the related PLMN ID with the PDN connection that is being established; or
-	if the UE is transferring an existing PDN connection from EPS and a PDU session ID is associated with the PDN connection that is being transferred, set the PDU Session ID field of the N1_MODE_CAPABILITY Notify payload to the PDU session ID associated with the existing PDN connection. If the existing PDN connection is a non-emergency PDN connection and an S-NSSAI and a related PLMN ID are associated with the existing PDN connection, the UE shall in addition associate the S-NSSAI and the related PLMN ID with the PDN connection that is being established.
During the IKEv2 authentication and security association establishment, if the UE supports explicit indication about the supported mobility protocols, it shall provide the indication as described in clause 6.3.
During the IKEv2 authentication and tunnel establishment for initial attach, the UE shall provide an indication about Attach Type, which indicates Initial Attach. To indicate attach due to initial attach, the UE shall include either the INTERNAL_IP4_ADDRESS or the INTERNAL_IP6_ADDRESS attribute or both in the CFG_REQUEST Configuration Payload within the IKE_AUTH request message. The INTERNAL_IP4_ADDRESS shall contain no value and the length field shall be set to 0. The INTERNAL_IP6_ADDRESS shall contain no value and the length field shall be set to 0.
During the IKEv2 authentication and tunnel establishment for handover, the UE not supporting IP address preservation for NBM shall indicate Initial Attach as described in the previous paragraph.
NOTE 2:	The UE cannot handover PDN connection with PDN type "Ethernet" or "non-IP" from E-UTRAN to an ePDG because PDN connections with PDN type "Ethernet" or PDN type "non-IP" are not supported over ePDG.
During the IKEv2 authentication and security association establishment for handover, the UE supporting IP address preservation for NBM, shall provide an indication about Attach Type, which indicates Handover Attach. During the IKEv2 authentication and security association establishment for transfer of an existing PDU session from 5GS, the UE shall provide an indication about Attach Type, which indicates Handover Attach. To indicate attach due to handover, the UE shall include the previously allocated home address information during the IPSec tunnel establishment. Depending on the IP version, the UE shall include either the INTERNAL_IP4_ADDRESS or the INTERNAL_IP6_ADDRESS attribute or both in the CFG_REQUEST Configuration Payload within the IKE_AUTH request message to indicate the home address information which is in accordance with IKEv2 protocol as defined in IETF RFC 7296 [28]. If the previously allocated home address information consists of both an IPv4 address and an IPv6 prefix, then the UE shall include the INTERNAL_IP4_ADDRESS attribute and the INTERNAL_IP6_ADDRESS attribute in the CFG_REQUEST configuration payload within the IKE_AUTH request message. If the previously allocated home address information consists of an IPv4 address only, then the UE shall include the INTERNAL_IP4_ADDRESS attribute and shall not include the INTERNAL_IP6_ADDRESS attribute in the CFG_REQUEST configuration payload within the IKE_AUTH request message. If the previously allocated home address information consists of an IPv6 prefix only, then the UE shall include the INTERNAL_IP6_ADDRESS attribute and shall not include the INTERNAL_IP4_ADDRESS attribute in the CFG_REQUEST configuration payload within the IKE_AUTH request message. The UE shall support IPSec ESP (see IETF RFC 4303 [32]) in order to provide secure tunnels between the UE and the ePDG as specified in 3GPP TS 33.402 [15].
The UE may support multiple authentication exchanges in the IKEv2 protocol as specified in IETF RFC 4739 [49] in order to support authentication and authorization with an external AAA server allowing the UE to support PAP authentication procedure, or CHAP authentication procedure, or both, as described in 3GPP TS 33.402 [15].
If NBM is used and the UE wishes to access an external PDN and therefore needs to perform authentication and authorization with an external AAA server, the UE shall:
-	If the IKE_SA_INIT response contains a "MULTIPLE_AUTH_SUPPORTED" Notify payload, then include a "MULTIPLE_AUTH_SUPPORTED" Notify payload in the IKE_AUTH request as described in IETF RFC 4739 [49] and perform the additional authentication steps as specified in 3GPP TS 33.402 [15]; and
-	If the IKE_SA_INIT response does not contain a "MULTIPLE_AUTH_SUPPORTED" Notify payload, then perform the UE initiated disconnection as defined in clause 7.2.4.1. The subsequent UE action is implementation dependent (e.g. select a new ePDG).
After the successful authentication with the 3GPP AAA server, the UE receives from the ePDG an IKE_AUTH response message containing a single CFG_REPLY Configuration Payload including the assigned remote IP address information (IPv4 address or IPv6 prefix) as described in clause 7.4.1. Depending on the used IP mobility management mechanism the following cases can be differentiated:
-	If DSMIPv6 is used for IP mobility management, the UE configures a remote IP address based on the IP address information contained in the INTERNAL_IP4_ADDRESS or INTERNAL_IP6_SUBNET attribute of the CFG_REPLY Configuration Payload. The UE uses the remote IP address as Care-of-Address to contact the HA.
-	If NBM is used for IP mobility management and the UE performs an initial attach, the UE configures a home address based on the address information from the CFG_REPLY Configuration Payload. Otherwise, if NBM is used and the UE performs a handover attach, the UE continues to use its IP address configured before the handover, if the address information provided in the CFG_REPLY Configuration Payload does match with the UE's IP address configured before the handover. If the UE's IP address (IPv4 address or IPv6 prefix) does not match with the address information of the CFG_REPLY Configuration Payload, the UE shall configure a new home address based on the IP address information contained in the INTERNAL_IP4_ADDRESS, INTERNAL_IP6_SUBNET or INTERNAL_IP6_ADDRESS attribute of the CFG_REPLY Configuration Payload. In the latter case, the IP address preservation is not possible.
NOTE 3:	In case of IPv6 address, the UE performs the match only on the IPv6 prefix provided within the CFG_REPLY Configuration Payload contained in the INTERNAL_IP6_SUBNET or INTERNAL_IP6_ADDRESS.
If the UE receives a PDN_TYPE_IPv4_ONLY_ALLOWED Notify payload or a PDN_TYPE_IPv6_ONLY_ALLOWED Notify payload, then the UE shall not subsequently initiate another UE requested PDN connectivity procedure specific to the non-3GPP access to the same APN to obtain a PDN type different from the one allowed by the network until:
-	the UE is switched off;
-	the UICC containing the USIM is removed; or
-	the network initiated the deactivation of the PDN connectivity to the given APN.
If the UE supports DSMIPv6, the UE may request the HA IP address(es), by including a corresponding CFG_REQUEST Configuration Payload containing a HOME_AGENT_ADDRESS attribute within the IKE_AUTH request message. The HOME_AGENT_ADDRESS attribute content is defined in clause 8.2.4.1. The HA IP address(es) requested in this attribute are for the APN for which the IPsec tunnel with the ePDG is set-up. In the CFG_REQUEST within the IKE_AUTH request message, the UE sets respectively the IPv6 address field and the optional IPv4 address field of the HOME_AGENT_ADDRESS attribute to 0::0 and to 0.0.0.0. If the UE can not obtain the IP addresses of the HA via IKEv2 signalling, it uses the home agent address discovery as specified in 3GPP TS 24.303 [11].
In case the UE wants to establish multiple PDN connections and if the UE uses DSMIPv6 for mobility management, the UE shall use DNS as defined in 3GPP TS 24.303 [11] to discover the HA IP address(es) for the additional PDN connections after IKEv2 security association was established to the ePDG.
During the IKEv2 authentication and security association establishment, following the UE's initial IKE_AUTH request message to the ePDG, if the UE subsequently receives an IKE_AUTH response message from the ePDG containing the EAP-Request/AKA-Challenge, after verifying the received authentication parameters and successfully authenticating the ePDG as specified in 3GPP TS 33.402 [15], the UE shall send a new IKE_AUTH request message to the ePDG including the EAP-Response/AKA-Challenge. In addition, the UE shall provide the requested mobile device identity if available, as specified in clause 7.2.6.
If the UE supports P-CSCF restoration extension for untrusted WLAN as specified in 3GPP TS 23.380 [66], the UE shall send its capability indication of the support of P-CSCF restoration to the ePDG by including the P-CSCF_RESELECTION_SUPPORT Notify payload within an IKE_AUTH request message. The content of the P-CSCF_RESELECTION_SUPPORT Notify payload is described in clause 8.2.9.4.
If:
-	the UE supports N1 mode; or
-	N1 mode capability is disabled and the UE indicated the PDU session ID in the IKE_AUTH request message;
and the UE receives the N1_MODE_INFORMATION Notify payload as defined in clause 8.2.9.16 in the IKE_AUTH response message, the UE shall delete the associated S-NSSAI, if any, and (re‑)associate the S-NSSAI in the S-NSSAI Value field of the N1_MODE_INFORMATION Notify payload with the PDU session associated with the IKEv2 security association that was established, and if the UE receives the N1_MODE_S_NSSAI_PLMN_ID Notify payload as defined in clause 8.2.9.17 in the IKE_AUTH response message, the UE shall delete the associated PLMN ID, if any, and (re-)associate the PLMN ID that the S-NSSAI relates to in the S-NSSAI PLMN ID field of the N1_MODE_S_NSSAI_PLMN_ID Notify payload with the PDU session associated with the IKEv2 security association that was established.
If the UE supports DNS over (D)TLS, the UE shall include the DNS_SRV_SEC_INFO_IND Notify payload as defined in clause 8.2.9.18 in the IKE_AUTH request message and, if the UE wishes to indicate which security protocol type(s) are supported by the UE, the UE may indicate the supported DNS server security protocols in the DNS_SRV_SEC_INFO_IND Notify payload.
If the UE included the DNS_SRV_SEC_INFO_IND Notify payload in the IKE_AUTH request message and receives the DNS_SRV_SEC_INFO Notify payload as defined in clause 8.2.9.19 in the IKE_AUTH response message, the UE shall pass to the upper layer contents of the one or more DNS server security information fields of the DNS_SRV_SEC_INFO Notify payload.


***** Fourth change *****
[bookmark: _Hlk131584492]
[bookmark: _Toc20154414][bookmark: _Toc27727390][bookmark: _Toc45203848][bookmark: _Toc139557301]7.4.1.1	Tunnel establishment accepted by the network
Upon receipt of an IKE_AUTH request message from the UE requesting the establishment of a tunnel, the ePDG shall proceed with authentication and authorization. The basic procedure described in 3GPP TS 33.402 [15], while further details are given below.
[bookmark: _Hlk132216842][bookmark: _Hlk142509995]Upon receipt of an IKE_AUTH request message with the HPA_INFO field in the HPA_INFO Notify payload (see clause 8.1.2.3) indicating high priority access, based on operator policy, the ePDG should treat the UE with priority, e.g., with overload control for Diameter messages as defined in Annex C and Annex D in 3GPP TS 29.273 [17].
NOTE 1:	Alternatively, the ePDG can give priority to this UE after the network has successfully authenticated the UE as described in 3GPP TS 29.273 [17], at which time the ePDG handles all subsequent messages with priority.
During the UE's authentication and authorization procedure, the 3GPP AAA server provides to the ePDG an indication about the selected IP mobility mechanism as specified in 3GPP TS 29.273 [17].
The ePDG shall proceed with IPsec tunnel setup completion and shall relay in the IKEv2 Configuration Payload (CFG_REPLY) of the final IKE_AUTH response message:
-	The remote IP address information to the UE as follows:
-	If NBM is used as IP mobility mechanism, the ePDG shall assign either an IPv4 address or an IPv6 Home Network Prefix or both to the UE via a single CFG_REPLY Configuration Payload. If the UE requests for both IPv4 address and IPv6 prefix, but the ePDG only assigns an IPv4 address or an IPv6 Home Network Prefix due to subscription restriction or network preference, the ePDG shall include the assigned remote IP address information (IPv4 address or IPv6 prefix) via a single CFG_REPLY Configuration Payload and should add the corresponding PDN_TYPE_IPv4_ONLY_ALLOWED Notify payload, or PDN TYPE_IPv6_ONLY_ALLOWED Notify payload. If the ePDG assigns an IPv4 address, the CFG_REPLY contains the INTERNAL_IP4_ADDRESS attribute. If the ePDG assigns an IPv6 Home Network Prefix, the CFG_REPLY contains the INTERNAL_IP6_SUBNET or INTERNAL_IP6_ADDRESS configuration attributes. The ePDG obtains the IPv4 address and/or the IPv6 Home Network Prefix from the PDN GW; or
NOTE 2:	In case of IPv6 address, if CFG_REPLY Configuration Payload contains the INTERNAL_IP6_SUBNET or INTERNAL_IP6_ADDRESS, the UE considers only IPv6 Home Network Prefix defined by the prefix length value.
-	If DSMIPv6 is used as IP mobility mechanism, depending on the information provided by the UE in the CFG_REQUEST payload the ePDG shall assign to the UE either a local IPv4 address or local IPv6 address (or a local IPv6 prefix) via a single CFG_REPLY Configuration Payload. If the ePDG assigns a local IPv4 address, the CFG_REPLY contains the INTERNAL_IP4_ADDRESS attribute and should add the corresponding PDN TYPE_IPv4_ONLY_ALLOWED Notify payload or PDN TYPE_IPv6_ONLY_ALLOWED Notify payload. If the ePDG assigns a local IPv6 address or a local IPv6 prefix the CFG_REPLY contains correspondingly the INTERNAL_IP6_ADDRESS or the INTERNAL_IP6_SUBNET attribute; and
-	If the UE included the INTERNAL_IP6_DNS or the INTERNAL_IP4_DNS in the CFG_REQUEST Configuration payload, the ePDG shall include the same attribute in the CFG_REPLY Configuration payload including zero or more DNS server addresses as specified in IETF RFC 7296 [28];
-	If the UE included the P_CSCF_IP6_ADDRESS attribute, the P_CSCF_IP4_ADDRESS attribute or both in the CFG_REQUEST configuration payload, the ePDG may include one or more instances of the same attribute in the CFG_REPLY configuration payload as specified in IETF RFC 7651 [64]; and
-	The ePDG may include the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute as specified in clause 8.2.4.2 indicating the timeout period for liveness check in the CFG_REPLY configuration payload. Presence of the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute in the IKE_AUTH request can be used as input for decision on whether to include the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute.
If the UE does not provide an APN to the ePDG during the tunnel establishment of a non-emergency session, the ePDG shall include the default APN in the "IDr" payload of the IKE_AUTH response message. If the UE provided an APN to the ePDG during the tunnel establishment, the ePDG shall not change the provided APN and shall include the APN in the IDr payload of the IKE_AUTH response message. The ePDG shall set the ID Type field of the "IDr" payload to ID_FQDN as defined in IETF RFC 7296 [28]. Handling of "IDr" payload in case of an emergency session is specified in clause 7.4.4. An IPsec tunnel is now established between the UE and the ePDG.
If the UE indicates Handover Attach by including the previously allocated home address information and the ePDG obtains one or more PDN GW identities from the 3GPP AAA server, the ePDG shall use these identified PDN GWs in the subsequent PDN GW selection process. If the UE indicates Initial Attach i.e. home address information not included:
-	if the PDN GW allocation type received from the 3GPP AAA server indicates the static allocation type, the received PDN GW identities shall be used to select PDN-GW; and 
-	if the PDN GW allocation type received from the 3GPP AAA server indicates the dynamic allocation type, the PDN GW is selected based on DNS query via the UE requested APN.
The ePDG shall support IPSec ESP (see IETF RFC 4303 [32]) in order to provide secure tunnels between the UE and the ePDG as specified in 3GPP TS 33.402 [15].
During the IKEv2 authentication and tunnel establishment, if the UE requested the HA IP address(es) and if DSMIPv6 was chosen and if the HA IP address(es) are available, the ePDG shall provide the HA IP address(es) (IPv6 address and optionally IPv4 address) for the corresponding APN as specified by the "IDr" payload in the IKE_AUTH request message by including in the CFG_REPLY Configuration Payload a HOME_AGENT_ADDRESS attribute. In the CFG_REPLY, the ePDG sets respectively the IPv6 Home Agent address field and optionally the IPv4 Home Agent address field of the HOME_AGENT_ADDRESS attribute to the IPv6 address of the HA and to the IPv4 address of the HA. If no IPv4 HA address is available at the ePDG or if it was not requested by the UE, the ePDG shall omit the IPv4 Home Agent Address field. If the ePDG is not able to provide an IPv6 HA address for the corresponding APN, then the ePDG shall not include a HOME_AGENT_ADDRESS attribute in the CFG_REPLY.
The ePDG may support multiple authentication exchanges in the IKEv2 protocol as specified in IETF RFC 4739 [49] in order to support additional authentication and authorization of the UE with an external AAA server.
If the ePDG supports authentication and authorization of the UE with an external AAA server, on receipt of an IKE_SA_INIT message the ePDG shall include a Notify payload of type "MULTIPLE_AUTH_SUPPORTED" in the IKE_SA_INIT response message to the UE.
On successful completion of authentication and authorization procedure of the UE accessing EPC and on receipt of an IKE_AUTH request containing a Notify payload of type "ANOTHER_AUTH_FOLLOWS", the ePDG shall send an IKE_AUTH response containing the "AUTH" payload.
Upon receipt of a subsequent IKE_AUTH request from the UE containing the user identity in the private network within the "IDi" payload, the ePDG shall:
-	if PAP authentication is required, then send an EAP-GTC request to the UE within an IKE_AUTH response message. Upon receipt of an EAP-GTC response from the UE, the ePDG shall use the procedures defined in 3GPP TS 29.275 [18] and 3GPP TS 29.274 [50] to authenticate the user with the external AAA server; and
[bookmark: _PERM_MCCTEMPBM_CRPT03640016___5]-	if CHAP authentication is required, then send an EAP MD5-Challenge request to UE. Upon receipt of EAP MD5-Challenge response within an IKE_AUTH request message from the UE, the ePDG shall use the procedures defined in 3GPP TS 29.275 [18] and 3GPP TS 29.274 [50] to authenticate the user with the external AAA server. If the ePDG receives Legacy-Nak response containing EAP–GTC type from the UE (see IETF RFC 3748 [29]) the ePDG may change the authentication and authorization procedure. If the ePDG does not change the authentication and authorization procedure or if the ePDG receives a Legacy-Nak response not containing EAP-GTC, the ePDG shall send an EAP-Failure to the UE.
NOTE:	The signalling flows for authentication and authorization with an external AAA server are described in 3GPP TS 33.402 [15].
If the IKE_AUTH request message contains a P-CSCF_RESELECTION_SUPPORT Notify payload as described in clause 8.2.9.4 and if the ePDG supports the P-CSCF restoration extension (see 3GPP TS 23.380 [66]), the ePDG shall send a P-CSCF_RESELECTION_SUPPORT indication to the PGW.
If the ePDG supports emergency service, the ePDG shall send its capability indication of support emergency service to the UE by including the EMERGENCY_SUPPORT Notify payload within an IKE_AUTH response message. The content of the EMERGENCY_SUPPORT Notify payload is described in clause 8.2.9.7.

***** Fifth change *****
[bookmark: _Toc20154452][bookmark: _Toc27727428][bookmark: _Toc45203886][bookmark: _Toc74580957]8.1.2.3	Private Notify Message - Status Types
The Private Notify Message Status Types defined in table 8.1.2.3-1 are used to indicate status notifications or additional information in a Notify payload which may be added to an IKEv2 message or IKE_AUTH request or IKE_AUTH response message according to the procedures described in the present document. Refer to table 8.1.2.3‑1 for more details on what each status type means.
Table 8.1.2.3-1: Private Status Types
	Notify Message
	Value
(in decimal)
	Descriptions

	REACTIVATION_REQUESTED_CAUSE 
	40961
	The IPsec tunnel associated to a PDN connection is released with a cause requesting the UE to reestablish the IPsec tunnel for the same PDN Connection after its release. 

	BACKOFF_TIMER
	41041
	The value of the backoff timer is included in the BACKOFF_TIMER Notify payload as specified in clause 8.2.9.1.

	PDN_TYPE_IPv4_ONLY_ALLOWED
	41050
	This value is used by the network to indicate that only PDN type IPv4 is allowed for the requested PDN connectivity.

	PDN_TYPE_IPv6_ONLY_ALLOWED
	41051
	This value is used by the network to indicate that only PDN type IPv6 is allowed for the requested PDN connectivity.

	DEVICE_IDENTITY
	41101
	The device identity type and/or identity value are included in the DEVICE_IDENTITY Notify payload as specified in clause 8.2.9.2.

	EMERGENCY_SUPPORT
	41112
	This status when present indicates that the ePDG supports emergency service. The EMERGENCY_SUPPORT Notify payload is coded according to clause 8.2.9.7.

	EMERGENCY_CALL_NUMBERS
	41134
	Additional local emergency call numbers that the UE may use for detecting UE initiated emergency calls. The EMERGENCY_CALL_NUMBERS Notify payload is coded according to clause 8.2.9.8.

	NBIFOM_GENERIC_CONTAINER
	41288
	The NBIFOM parameters are included in the NBIFOM_GENERIC_CONTAINER Notify payload as specified in clause 8.2.9.3.

	P-CSCF_RESELECTION_SUPPORT
	41304
	This status when present indicates that the UE supports the P-CSCF restoration extension for untrusted WLAN 

	PTI
	41501
	An INFORMATIONAL request message of an ePDG-initiated modification procedure is initiated by another INFORMATIONAL request message of an UE-initiated modification procedure. The PTI Notify payload is coded according to clause 8.2.9.5.

	IKEV2_MULTIPLE_BEARER_PDN_CONNECTIVITY
	42011
	This status when present indicates that the UE supports IKEv2 multiple bearer PDN connectivity. 
The IKEV2_MULTIPLE_BEARER_PDN_CONNECTIVITY Notify payload is coded according to clause 8.2.9.9.

	EPS_QOS
	42014
	This status when present indicates EPS QoS. The EPS_QOS Notify payload is coded according to clause 8.2.9.10.

	EXTENDED_EPS_QOS
	42015
	This status when present indicates extended EPS QoS. The EXTENDED_EPS_QOS Notify payload is coded according to clause 8.2.9.10A.

	TFT
	42017
	This status when present indicates TFT. The TFT Notify payload is coded according to clause 8.2.9.11.

	MODIFIED_BEARER
	42020
	This status when present indicates sender's ESP SPI. The MODIFIED_BEARER Notify payload is coded according to clause 8.2.9.12.

	APN_AMBR
	42094
	This status when present indicates APN-AMBR. The APN_AMBR Notify payload is coded according to clause 8.2.9.13.

	EXTENDED_APN_AMBR
	42095
	This status when present indicates extended APN-AMBR. The EXTENDED_APN_AMBR Notify payload is coded according to clause 8.2.9.14.

	N1_MODE_CAPABILITY 
	51015
	This status when present indicates support of N1 mode or N1 mode capability is disabled. The N1_MODE_CAPABILITY Notify payload is coded according to clause 8.2.9.15.

	N1_MODE_INFORMATION
	51115
	This status when present indicates N1 mode information. The N1_MODE_INFORMATION Notify payload is coded according to clause 8.2.9.16.

	N1_MODE_S_NSSAI_PLMN_ID
	52216
	This status when present indicates the PLMN ID that the S-NSSAI relates to. The N1_MODE_S_NSSAI_PLMN_ID Notify payload is coded according to clause 8.2.9.17.

	DNS_SRV_SEC_INFO_IND
	52301
	This status when present indicates DNS_SRV_SEC_INFO_IND. The DNS_SRV_SEC_INFO_IND Notify payload is coded according to clause 8.2.9.18.

	DNS_SRV_SEC_INFO
	52302
	This status when present indicates DNS_SRV_SEC_INFO. The DNS_SRV_SEC_INFO Notify payload is coded according to clause 8.2.9.19.

	ATSSS_REQUEST
	52331
	This status when present indicates the ATSSS request parameters. The ATSSS_REQUEST Notify payload is coded according to clause 8.2.9.20.

	ATSSS_RESPONSE
	52332
	This status when present indicates the ATSSS response parameters. The ATSSS_RESPONSE Notify payload is coded according to clause 8.2.9.21.

	HPA_INFO
	yyyy
	This status, when present, indicates high priority access. The HPA_INFO Notify payload is coded according to clause 8.2.9.x.



The private notify message status type values:
-	between 49950 and 49999;
-	between 50950 and 50999;
-	between 51950 and 51999;
-	between 52950 and 52999;
-	between 53950 and 53999;
-	between 54950 and 54999; and
-	between 55500 and 55599;
will not be allocated to a Notify payload defined in the present specification.
The private notify message status type values between 55500 and 55599 shall be allocated in 3GPP TS 24.502 [77].
***** Sixth change *****
8.2.8.1	AT_DEVICE_IDENTITY attribute
The AT_DEVICE_IDENTITY attribute is coded according to figure 8.2.8.1-1 and table 8.2.8.1-1.
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Figure 8.2.8.1-1: AT_DEVICE_IDENTITY attribute
Table 8.2.8.1-1: AT_DEVICE_IDENTITY attribute
	Octet 1 indicates the type of attribute as AT_DEVICE_IDENTITY with a value of xxx. This attribute is skippable.


	Octet 2 is the length of this attribute in multiples of 4 octets as specified in RFC 4187 [33].


	Octet 3 indicates the type of Device Identity.

	Identity Type (octet 3)

	Bits
	
	

	7
	6
	5
	4
	3
	2
	1
	0
	
	

	0
	0
	0
	0
	0
	0
	0
	0
	
	Reserved

	0
	0
	0
	0
	0
	0
	0
	1
	
	IMEI

	0
	0
	0
	0
	0
	0
	1
	0
	
	IMEISV

	
	
	
	
	
	
	
	
	
	

	All other values are reserved.




	Octet 4 is Identity length field and contains the length of the Identity value in octets.


	The Identity Value field starts at octet 5 and its length is indicated by the Identity length field. The Identity value field represents the device identity digits of the corresponding Identity type and is coded using BCD coding. The Identity Value field is optional. 
For Identity Type 'IMEI' and 'IMEISV', Identity value digits are coded based on the IMEI and IMEISV structure defined in 3GPP TS 23.003 [3]. IMEI is 15 BCD digits and IMEISV is 16 BCD digits. Both IMEI and IMEISV are TBCD encoded. Bits 5 to 8 of octet i+4 (where i represents the octet of the IMEI(SV) being encoded) encodes digit 2i, bits 1 to 4 of octet i+4 encodes digit 2i-1 (i.e the order of digits is swapped in each octet compared to the digit order defined in 3GPP TS 23.003 [2]). Digits are packed contiguously with no internal padding. For IMEI, bits 5 to 8 of the last octet shall be filled with an end mark coded as '1111'.


	The optional padding field starts after the last octet of the Identity value field. Each octet of this field is set to zero by sending entity and ignored by receiving entity.


***** Seventh change *****
8.2.9.x	HPA_INFO Notify payload
The HPA_INFO Notify payload is used to indicate high priority access (e.g., MPS) related parameters. 
The HPA_ INFO Notify payload is coded according to Figure 8.2.9.x-1 and Table 8.2.9.x-1.

	Bits
	

	7
	6
	5
	4
	3
	2
	1
	0
	Octets

	Protocol ID
	1

	SPI Size
	2

	Notify Message Type
	3 - 4

	HPA_ INFO
	5


Figure 8.2.9.x-1: HPA_INFO Notify payload format
Table 8.2.9.x-1: HPA_INFO Notify payload value
	Octet 1 is defined in IETF RFC 7296 [28]


	Octet 2 is SPI Size field. It is set to 0 and there is no Security Parameter Index field.


	Octet 3 and Octet 4 is the Notify Message Type field. The Notify Message Type field is set to value yyyy to indicate the HPA message type (see clause 8.1.2.3).


	Octet 5 is the HPA_INFO field. This field contains priority related information and is coded according to Figure 8.2.9.x-2 and Table 8.2.9.x-2.



	7
	6
	5
	4
	3
	2
	1
	0
	

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	MPS_PRI
	AC_PRI
	Octet 5


Figure 8.2.9.x-2: HPA_INFO field
Table 8.2.9.x-2: HPA_INFO field details
	The HPA_INFO field is coded as follows:

	

	The UE is configured with high priority access control classes 11 to 15 indicated in the USIM (AC_PRI) (octet 5, bit 0)

	0
	
	None of the access priority bits 11 to 15 in the USIM are set.

	1
	
	One or more of the access priority bits 11-15 in the USIM are set.

	
	
	

	The UE is configured for MPS in the HPLMN, EHPLMN or visited PLMN of the home country indicated in the USIM (MPS_PRI) (octet 5, bit 1)

	0
	
	The UE is not configured for MPS in the USIM

	1
	
	The UE is configured for MPS in the USIM

	
	
	

	Bit 2 to bit 7 of octet 1 are spare.



[bookmark: _Toc20154496][bookmark: _Toc27727472][bookmark: _Toc45203930][bookmark: _Toc139557383]***** Eighth change *****
[bookmark: _Toc20154497][bookmark: _Toc27727473][bookmark: _Toc45203931][bookmark: _Toc139557384]8.2.y	AT_HPA_INFO attribute
The AT_HPA_INFO attribute is coded according to Figure 8.2.y-1 and Table 8.2.y-1.
The AT_HPA_INFO attribute conveys the UE's priority subscription information from the USIM file as specified in 3GPP TS 31.102 [35].
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Figure 8.2.y-1: AT_HPA_INFO attribute
Table 8.2.y-1: AT_HPA_INFO attribute
	Octet 1 indicates the type of attribute as AT_ HPA_INFO with a value of zzz. This attribute is skippable.


	Octet 2 is the length of this attribute in multiples of 4 octets as specified in RFC 4187 [33].


	Octet 3, the HPA INFO Value, is coded as follows:

	The UE is configured with high priority access control classes 11 to 15 indicated in the USIM (AC_PRI) (octet 3, bit 0)

	0
	None of the access priority bits 11 to 15 in the USIM are set.

	1
	One or more of the access priority bits 11-15 in the USIM are set.

	The UE is configured for MPS in the HPLMN, EHPLMN or visited PLMN of the home country indicated in the USIM (MPS_PRI) (octet 3, bit 1)

	0
	The UE is not configured for MPS in the USIM

	1
	The UE is configured for MPS in the USIM

	All other values are reserved

	

	The optional padding field starts after the last octet of the Identity value field. Each octet of this field is set to zero by sending entity and ignored by receiving entity.
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***** End of changes *****
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