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	Reason for change:
	In sections 6.4.4 and 6.5.3 Multiple PDN support for trusted and untrusted access is covered. Similar to maximum number of simultaneous PDN connections per UE in 3GPP, the NOTE 1 in these sections put the corresponding maximum PDN connection limit for non-3gpp as well. 

In section 7.4.1.2 and 8.1.2.2, the response when this limit gets reached in network is covered and in section 7.2.2.2, the UE handling is covered when UE receives the MAX_CONNECTION_REACHED error from network to indicate that maximum PDN connection limit for UE is reached in network. 

Currently in section 6.4.4 and 6.5.3, the statement in NOTE 1 relates the maximum number of simultaneous PDN connections for non-3gpp with 3GPP. It gives the impression that the limit is for entire UE and covers both 3GPP and non-3GPP together. However these limits are independent and maximum number for 3GPP does not influences maximum number for non-3gpp and vise versa.

Also in the section 7.2.2.2, the UE handling of "MAX_CONNECTION_REACHED" mentions that UE can attempt to establishment additional PDN connections if one or more existing PDN connections are released. Since the UE can have active PDN connections on 3GPP and non-3gpp simultaneously, this gives the impression that UE can reattempt new PDN connection on non-3gpp if PDN connection from 3gpp or non-3gpp is released.

In this tDoc, we have added clarification that maximum number of PDN connection for non-3gpp is independent of corresponding maximum number for EPC. Also we have enhanced the UE handling of “MAX_CONNECTION_REACHED “ network response and restricted the reattempt action when any existing PDN connection on ePDG is released and not when any PDN connection on other RATs are released.

	
	

	Summary of change:
	In section 6.4.4 and 6.5.3 NOTE 1, added clarification to make maximum number of PDN connection for non-3gpp independent of 3GPP. 

In section 7.2.2.2, the UE handling of “MAX_CONNECTION_REACHED“ is enhanced to restrict the reattempt action when any of existing PDN connection on ePDG is released.

	
	

	Consequences if not approved:
	The UE will wrongly conclude that maximum PDN connection limit is applicable to entire UE and 3gpp and non-3gpp are clubbed together. As a result when MAX_CONNECTION_REACHED error is received, the UE will not request any new PDN connection on both 3gpp and non-3gpp. This will create user impact issues for services which are using 3GPP access. 
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***** Next change *****
6.4.4
Multiple PDN support for trusted non-3GPP access

Connectivity to multiple PDNs via trusted non-3GPP access is supported in the EPS when the network policies, the non-3GPP access and the user subscription allow it.

NOTE 1:
In 3GPP, there is a limitation to the maximum number of simultaneous PDN connections per UE caused by the number of EPS bearer identities (see subclause 11.2.3.1.5 of 3GPP TS 24.007 [48]). Not complying with this limitation when accessing non-3GPP access can lead to unexpected consequences, e.g. connectivity loss in case of handover to 3GPP access. The maximum number of PDN connection via trusted non-3GPP access is independent from the maximum number of active EPS bearer contexts for 3GPP access (see subclause 6.5.1A of 3GPP TS 24.301 [10])
If the UE supports dynamic mobility management selection the UE shall use the same mobility protocol when multiple connections are established, see 3GPP TS 23.402 [6].

When the UE accesses EPC via S2a using trusted non-3GPP IP access and establishes connections to additional PDNs, the UE shall send a trigger for additional PDN connectivity specific to the non-3GPP access. The UE shall include an APN in this trigger to connect to the desired PDN. The UE shall also indicate the Attach Type to the trusted non-3GPP access during additional PDN connectivity. The Attach Type shall distinguish between Initial Attach and Handover Attach. For the multi-connection mode used via trusted WLAN access network, the PDN connection establishment procedures are specified in 3GPP TS 24.244 [56].
NOTE 2:
The indication about Attach Type is non-3GPP access network specific and its coding is out of scope of this specification.

NOTE 3:
The trigger for additional PDN connectivity is non-3GPP access network specific and its coding is out of scope of this specification.

When the UE accesses EPC via S2c using non-3GPP IP access, the UE shall follow the procedures described in 3GPP TS 24.303 [11] to connect to multiple PDNs.

If the UE accesses EPC via S2a using non-3GPP IP access and it is handing over from a source access network to a target non-3GPP IP access and the UE has more than one PDN connection to a given APN in the source access network, the UE shall transfer all the PDN connections for the given APN to the target trusted non-3GPP access network as specified in 3GPP TS 23.402 [6].
If multiple PDN connections to a single APN are not supported over the target trusted non-3GPP access network, only one PDN connection to the given APN shall be established in the target non-3GPP access as specified in 3GPP TS 23.402 [6]. If multiple PDN connection requests to the same APN are received but the target trusted non-3GPP access network does not support multiple PDN connections to the same APN, the network shall reject the additional PDN connection requests to the same APN received from the UE when one PDN connection to the same APN has already been established. The UE shall determine which PDN connection is re-established in the non-3GPP access based on the home address information (i.e. IPv4 address or IPv6 prefix or both) provided by the network.

NOTE 4:
The protocol details of the PDN connection reject procedure is non-3GPP access network specific and its coding is outside the scope of this specification. For the multi-connection mode used via trusted WLAN access network, the protocol details of the PDN connection reject procedure is specified in 3GPP TS 24.244 [56]
NOTE 5:
When UE supporting IP address preservation for NBM with multiple PDN connections to the same APN hands over to the non-3GPP access network, the UE can, as an implementation option, prioritise the re-establishment for a particular PDN connection before re-establishing the remaining PDN connections. The way a UE prioritizes a particular PDN connection is non-3GPP access network specific and its coding is out of scope of this specification. Another implementation option can be to send multiple re-establishment requests concurrently.

NOTE 6:
Any unsuccessful re-establishment of any of the multiple PDN connections to the same APN can be managed in an implementation specific manner avoiding UE making repeated re-establishment attempts to the network.

If the UE did not handover all the PDN connections for a given APN to the target trusted non-3GPP access network, the network may disconnect the remaining PDN connections for that given APN after an implementation dependent time.
***** Next change *****
6.5.3
Multiple PDN support for untrusted non-3GPP access network

Connectivity to multiple PDNs via untrusted non-3GPP access is supported in the EPS when the network policies, the non-3GPP access and the user subscription allow it.

NOTE 1:
In 3GPP, there is a limitation to the maximum number of simultaneous PDN connections per UE caused by the number of EPS bearer identities (see subclause 11.2.3.1.5 of 3GPP TS 24.007 [48]) or by the number of PDU session IDs (see subclause 11.2.3.1b of 3GPP TS 24.007 [48]). Not complying with this limitation when accessing non-3GPP access can lead to unexpected consequences, e.g. connectivity loss in case of handover to 3GPP access. The maximum number of PDN connection via untrusted non-3GPP access is independent from the maximum number of active EPS bearer contexts for 3GPP access (see subclause 6.5.1A of 3GPP TS 24.301 [10])
If the UE supports dynamic mobility management selection the UE shall use the same mobility protocol when multiple connections are established, see 3GPP TS 23.402 [6].

When the UE accesses EPC via S2b using untrusted non-3GPP IP access, and the UE establishes additional PDN connections, the UE shall establish a new IPSec tunnel with the same ePDG for each PDN connection. For each tunnel establishment procedure, the UE shall indicate to the ePDG an APN to the desired PDN and an attach type indication as specified in subclause 7.2.2. When establishing an additional PDN connection, the UE shall not indicate the INITIAL_CONTACT notification.

NOTE 2:
When using the S2b interface to establish an additional PDN connection, the new IPSec tunnel establishment includes a new IKEv2 authentication and security association establishment as specified in subclause 7.2.2.

When the UE accesses EPC via S2c using untrusted non-3GPP IP access, the UE shall follow the procedures described in 3GPP TS 24.303 [11] when establishing multiple PDN connections. For multiple PDN connections, the UE shall establish only one IPsec tunnel to the ePDG.
If the UE had more than one PDN connection to a given APN in the source access network and the UE is performing a handover to a target untrusted non-3GPP access network via an ePDG that supports accessing an EPC via S2b-interface, the UE shall transfer all the PDN connections for the given APN to the target untrusted non-3GPP access network as specified in 3GPP TS 23.402 [6].
If multiple PDN connections to a single APN are not supported over the target untrusted non-3GPP access network, only one PDN connection to that given APN shall be established in the target non-3GPP access network as specified in 3GPP TS 23.402 [6] if NBM is used. The UE, if supporting IP address preservation for NBM, shall include the home address information during the tunnel establishment procedure as specified in subclause 7.2.2. If multiple PDN connection requests to the same APN are received but the network does not support multiple PDN connections to the same APN, the ePDG shall reject the additional PDN connection requests to the same APN received from the UE as described in subclause 7.4.1, in the following circumstances:
-
when one PDN connection to the same APN has already been established;

-
only after the network has successfully established one PDN connection in the case that the additional PDN connections requests were received prior to the successful establishment of a single PDN connection.

In the above cases, the UE shall determine which PDN connection is re-established in the non-3GPP access based on the home address information provided by the network.

The UE behaviour, when PDN connection re-establishment is rejected by the network during handover to the untrusted non-3GPP access network, is described in sublause 7.2.2.
NOTE 3:
When a UE supporting IP address preservation for NBM with multiple PDN connections to the same APN hands over to the non-3GPP access network, the UE can, as an implementation option, prioritise the re-establisment for a particular PDN connection before re-establishing the remaining PDN connections. The UE indicates the prioritised PDN connection by including both the APN in the IDr payload and the home address information in the Handover Attach indicator as specified in subclause 7.2.2. Another implementation option can be to send multiple re-establishment requests concurrently. 

If the UE did not handover all the PDN connections for a given APN to the target untrusted non-3GPP access network, the source network may disconnect the remaining PDN connections for that given APN after an implementation dependent time.
***** Next change *****
7.2.2.2
Tunnel establishment not accepted by the network
If the UE receives the IKE_AUTH response message from an ePDG of the HPLMN including a Notify payload with a Private Notify Message Type NON_3GPP_ACCESS_TO_EPC_NOT_ALLOWED or USER_UNKNOWN or PLMN_NOT_ALLOWED or AUTHORIZATION_REJECTED or RAT_TYPE_NOT_ALLOWED or ILLEGAL_ME as defined in subclause 8.1.2, then after the UE authenticates the network by using ePDG certificate and AUTH parameters as specified in 3GPP TS 33.402 [15], the UE shall close the related IKEv2 security association states and shall not retry the authentication procedure to an ePDG from the same PLMN until switching off or the UICC containing the USIM is removed.
If the above Private Notify Message Type is received from the VPLMN's ePDG and the UE authenticates the network by using ePDG certificate and AUTH parameters as specified in 3GPP TS 33.402 [15]:
-
If the received Notify Message Type is NON_3GPP_ACCESS_TO_EPC_NOT_ALLOWED or USER_UNKNOWN or AUTHORIZATION_REJECTED or RAT_TYPE_NOT_ALLOWED or ILLEGAL_ME, the UE may retry the authentication procedure with an ePDG deployed by the HPLMN if allowed according to the ePDG selection procedure in subclause 7.2.1 and subclause 7.2.1A; or

-
If the received Private Notify Message Type is PLMN_NOT_ALLOWED, the UE should retry the authentication procedure with an ePDG deployed by the HPLMN if allowed according to the ePDG selection procedure in subclause 7.2.1 and subclause 7.2.1A.

If the UE receives from the ePDG the IKE_AUTH response message, including a Notify payload with a Private Notify Message Type "NETWORK_FAILURE" as defined in subclause 8.1.2 then after the UE authenticates the network, the UE shall close the related IKEv2 security association states and:

a)
if the received IKE_AUTH response message from ePDG contains a Notify payload with the BACKOFF_TIMER Notify payload as defined in subclause 8.2.9.1, the UE shall behave as follows:

i)
if the timer value indicates neither zero nor deactivated, start the Tw3 timer with the value provided and not retry the authentication procedure to the same ePDG until timer Tw3 expires or the UE is switched off or the UICC containing the USIM is removed;
ii)
if the timer value indicates that this timer is deactivated, not retry the authentication procedure to the same ePDG until the UE is switched off or the UICC containing the USIM is removed; and

iii)
if the timer value indicates zero, may retry the authentication procedure to an ePDG from the same PLMN; or
b)
if the BACKOFF_TIMER Notify payload is not included in the received IKE_AUTH response message from ePDG, the UE shall start an implementation specific backoff timer. The UE shall not re-try the authentication procedure with the same ePDG until the backoff timer expires or the UE is switched off or the UICC containing the USIM is removed.

If the UE receives from the ePDG an IKE_AUTH response message including a Notify Payload with a Private Notify Message Error Type "NO_APN_SUBSCRIPTION" as defined in subclause 8.1.2 then after the UE authenticates the network, the UE shall close the related IKEv2 security association states and:

a)
if the received IKE_AUTH response message from ePDG contains a Notify payload with the BACKOFF_TIMER Notify payload as defined in subclause 8.2.9.1, the UE shall behave as follows:

i)
if the timer value indicates neither zero nor deactivated, start the Tw3 timer with the value provided and not retry the authentication procedure to the same PLMN for the same APN until timer Tw3 expires or the UE is switched off or the UICC containing the USIM is removed;
ii)
if the timer value indicates that this timer is deactivated, not retry the authentication procedure to the same PLMN for the same APN until the UE is switched off or the UICC containing the USIM is removed; and

iii)
if the timer value indicates zero, may retry the authentication procedure to an ePDG from the same PLMN for the same APN; or
b)
if the BACKOFF_TIMER Notify payload is not included in the received IKE_AUTH response message from ePDG, the UE shall not retry the authentication procedure with the same PLMN for the same APN the UE is switched off or the UICC containing the USIM is removed, unless the UE has an implementation specific backoff timer. In that case, the UE shall not retry until that implementation specific timer expires.

NOTE 1:
The UE can perform NSWO from the current untrusted WLAN access network even though the tunnel establishment procedure to the ePDG is not accepted by the network.
NOTE 2:
Switching off and USIM change conditions are implemented taking into consideration the user experience aspect.

If NBM is used and if the UE receives from the ePDG an IKE_AUTH response message containing a Notify payload with a Private Notify Message Type PDN_CONNECTION_REJECTION as specified in subclause 8.1.2 that includes an IP address information in the Notification Data field, the UE shall not attempt to re-establish this PDN connection with the same IP address while connected to the current ePDG and the UE shall close the related IKEv2 security association states.

If NBM is used and if the UE receives from the ePDG an IKE_AUTH response message containing a Notify payload with a Private Notify Message Type PDN_CONNECTION_REJECTION as specified in subclause 8.1.2 and no Notification Data field, then after the UE authenticates the network, the UE shall not attempt to establish additional PDN connections to this APN while connected to the current ePDG. The UE shall close the related IKEv2 security association states. Subsequently, the UE can attempt to establishment additional PDN connections to the given APN if one or more existing PDN connections to the given APN are released. While connected to the current ePDG, if this PDN connection is the first PDN connection for the given APN, the UE shall not attempt to establish PDN connection to the given APN.
If NBM is used and if the UE receives from the ePDG an IKE_AUTH response message containing a Notify payload with a Private Notify Message Type MAX_CONNECTION_REACHED as specified in subclause 8.1.2, then after the UE authenticates the network, the UE shall not attempt to establish any additional PDN connections while connected to the current ePDG. The UE shall close the related IKEv2 security association states. Subsequently, the UE can attempt to establishment additional PDN connections via the ePDG if one or more existing PDN connections via the ePDG are released.

