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Abstract of the contribution:

The handover from non3GPP is described for the first PDN connection but open for additional PDN connection. It is proposed to apply the same mechanism to any additonal PDN connection when a UE performs a non-optimised handover from non-3GPP access to 3GPP access.
Discussion

The additional functionality to support non-optimised non-3GPP to 3GPP handover by the attach procedure was discussed multiple meetings and finally an approach was agreed with resonable additonal traffic for the network entities. Specifically the Attach procedure causes only additional HSS interactions at the end of the procedure when the MME allocates a different  PGW adr compared to the PGW adr that is in the HSS subscription data and when the subscription allows for such mobility.
The multiple PDN connectivity handling and especially the related PDN deactivation (also of the default APN) as introduced last SA meeting suggest to remove the PGW adr from HSS data when the PDN connectivity is deactivated by the UE.  This mechanism is different from the one used during the attach/detach handling of PDN connections, it generates more HSS traffic and does not clarify which APN/PDNs will be activated when the UE changes from non3GPP to 3GPP. The currently described mechanism seems to interfere also with the PGW adr handling of attach/detach as the UE requested PDN deactivation is for any PDN connection.

The figure illustrates the unclear situation that may occure for the PGW adr handling.
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Proposed Solution

As a solution it is proposed to align the PGW address handling for the additional PDN connections with the attach/detach specific PGW address handling. I.e. adopt the same approach for the PGW address signalling as part of HSS data, also for the separate UE requested PDN connectivity procedure. This avoids ambiguities, rsults in the same amount of HSS signalling and clarifies also how multiple PDN connections are handled during change from non3GPP to 3GPP access.
A proposed update of 23.401 procedures is shown below. 

Proposed CR to TS 23.401
5.10.2
UE requested PDN connectivity

The UE requested PDN connectivity procedure for an E-UTRAN is depicted in figure 5.10.2-1. The procedure allows the UE to request for connectivity to a PDN including allocation of a default bearer. In this procedure, the UE is assumed to be in active mode. The procedure is also used to establish bearer resources for additional PDN connections after the UE performed the handover from non-3GPP accesses for the first PDN connection by the Attach procedure. 
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Figure 5.10.2-1: UE requested PDN connectivity

NOTE 1:
For a PMIP-based S5/S8, procedure steps (A) are defined in TS 23.402 [2]. Steps 3, 4, and 5 concern GTP based S5/S8.

1.
The UE initiates the UE Requested PDN procedure by the transmission of a PDN Connectivity Request (APN, PDN Address Allocation, Protocol Configuration Options, Request Type) message. The PDN Address Allocation indicates whether the UE wants to perform the IP address allocation during the execution of the procedure and, when known, it indicates the UE IP version capability (IPv4, IPv4/IPv6, IPv6), which is the capability of the IP stack associated with the UE. The UE may also indicate in the PDN Address Allocation that it requests only IPv4 or only IPv6 addressing for this connectivity in case the UE already has a single address connectivity with the same PDN. The MME verifies that the APN provided by UE is allowed by subscription. Protocol Configuration Options (PCO) are used to transfer parameters between the UE and the PDN GW, and are sent transparently through the MME and the Serving GW. Request Type indicates "Handover" when the UE has already an activated PDN GW/HA due to mobility with non-3GPP accesses.
Editor's note:
It's FFS whether the other values of the PDN Address Allocation and related use should be considered.

Editor's note:
It has yet to be determined whether message 1 is only sent in ECM-CONNECTED state (e.g. it is preceded by a Service Request (type=signalling) procedure), or, whether message 1 can be used to establish an S1 connection (in which case, the message needs to carry the S-TMSI).

2.
If the Request Type indicates "Handover" the MME does not select a new PDN GW but uses the PDN GW indicated in the related PDN subscription context. If the Request Type does not indicate "Handover" the MME may select a new PDN GW as described in clause PDN GW selection function, e.g. to allocate a PDN GW that allows for more efficient routing. The MME allocates a Bearer Id, and sends a Create Default Bearer Request (IMSI, MME Context ID, RAT type, Default Bearer QoS, PDN Address Allocation, AMBR, APN, EPS Bearer Id, Protocol Configuration Options, Single Address Bearer Flag) message to the Serving GW. The RAT type is provided in this message for the later PCC decision. The AMBR applied to the relevant PDN access is also provided in this message. The Single Address Bearer Flag shall be set when the UE has both IPv4 and IPv6 capability and there is a possibility that the UE may be handed over to a pre-release 8 SGSN, which is determined based on node pre-configuration by the operator.

Editor's note:
It is FFS how static IP address allocation is managed.

3.
The Serving GW creates a new entry in its EPS Bearer table and sends a Create Default Bearer Request (Serving GW Address for the user plane, Serving GW TEID of the user plane, Serving GW TEID of the control plane, RAT type, Default Bearer QoS, PDN Address Allocation, AMBR, APN, EPS Bearer Id, Protocol Configuration Options, Single Address Bearer Flag) message to the PDN GW. After this step, the Serving GW buffers any downlink packets it may receive from the PDN GW until receives the message in step 11 below.

4.
The PDN GW may interact with the PCRF to get the default PCC rules for the UE if PCRF is applied in the network. This may optionally lead to the establishment of a number of dedicated bearers following the procedures defined in clause 5.4.1 in association with the establishment of the default bearer. It is FFS how the establishment of the default and dedicated bearers is synchronized.

The RAT type is provided to the PCRF by the PDN GW if received by the previous message. If the PDN GW/PCEF is configured to activate predefined PCC rules for the default bearer, the interaction with the PCRF is not required (e.g. operator may configure to do this) at the moment.

Editor's note:
It is FFS which kind of information will be provided by the PCRF.

5.
The PDN GW returns a Create Default Bearer Response (PDN GW Address for the user plane, PDN GW TEID of the user plane, PDN GW TEID of the control plane, PDN Address Information, EPS Bearer Id, Protocol Configuration Options, UL TFT) message to the Serving GW. PDN Address Information is included if the PDN GW allocated a PDN address Based on PDN Address Allocation received in the Create Default Bearer Request. PDN Address Information contains an IPv4 address for IPv4 and/or an IPv6 prefix and an Interface Identifier for IPv6. The PDN GW takes into account the PDN Address Allocation including the UE IP version capability, the requested IP version, the Single Bearer Address Flag  indicated in the PDN Address Allocation and the policies of operator when the PDN GW allocates the PDN Address Information. If both IPv4 and IPv6 addressing are possible but the Single Bearer Address Flag is set, the PDN GW allocates only a single IP version (either IPv4 or IPv6), and includes the Single Address Indication  indicates to the UE in the PDN Address Allocation IE. This indicates to the UE that the network uses single IP version addressing per bearer. In that case the UE may use the UE requested PDN connectivity procedure to request another connectivity for the other IP version.

6.
The Serving GW returns a Create Default Bearer Response (PDN Address Information, Serving GW address for User Plane, Serving GW TEID for User Plane, Serving GW Context ID, EPS Bearer Id, Protocol Configuration Options, UL TFT) message to the MME. PDN Address Information is included if it was provided by the PDN GW.

7.
The MME sends PDN Connectivity Accept (PDN Address Information, EPS Bearer Id) message to the eNodeB. This message is contained in an S1_MME control message Bearer Setup Request (Bearer QoS, PDN Connectivity Accept, Session Management Configuration, S1-TEID, Protocol Configuration Options). This S1 control message includes bearer level QoS parameters and the AMBR associated with the PDN Address Information, and QoS information needed to set up the radio bearer, as well as the TEID at the Serving GW used for user plane and the address of the Serving GW for user plane. The PDN address information, if assigned by the PDN GW, is included in this message. MME will not send the S1 Bearer Setup Request message until any outstanding S1 Bearer Setup Response message for the same UE has been received or timed out. The UL TFT shall be included in the Session Management Configuration IE.

8.
The eNodeB sends RRC Connection Reconfiguration Radio Bearer Establishment Request to the UE including the Session Management Configuration IE and the PDN Connectivity Accept (PDN Address Information, EPS Bearer Id, Protocol Configuration Options) will be sent along to the UE. The UE shall ignore the IPv6 prefix information in PDN Address Information. The UE uses the uplink packet filter (UL TFT) to determine the mapping of uplink packets to the radio bearer.

NOTE 2:
The IP address allocation details are described in the clause 5.3.1 "IP Address Allocation".

9.
The UE sends the RRC Connection Reconfiguration Complete Radio Bearer Establishment Response (FFS) to the eNodeB.

10.
The eNodeB send an S1_MME control message Bearer Setup Response to the MME. The S1 control message includes the TEID of the eNodeB and the address of the eNodeB used for downlink traffic on the S1_U reference point.


After the PDN Connectivity Accept message and once the UE has obtained a PDN Address Information, the UE can then send uplink packets towards the eNodeB which will then be tunnelled to the Serving GW and PDN GW.

11.
The MME sends an Update Bearer Request (EPS Bearer Id, eNodeB address, eNodeB TEID) message to the Serving GW.

12.
The Serving GW acknowledges by sending Update Bearer Response to the MME. The Serving GW can then send its buffered downlink packets.

13.
After the MME receives Update Bearer Response (EPS Bearer Identity) message, if an EPS bearer was established and the subscription data indicates that the user is allowed to perform handover to non-3GPP accesses, and if the MME selected a PDN GW that is different from the PDN GW address which was indicated by the HSS in the PDN subscription context, the MME shall send an Update Location Request including the PDN GW address and the APN to the HSS for mobility with non-3GPP accesses.

14.
The HSS stores the PDN GW address and the associated APN, and sends an Update Location Response to the MME.

Editor's Note:
The exact message name which is used to transfer the PDN GW address to the HSS is FFS.

5.10.x
UE requested PDN disconnection

The UE requested PDN disconnection procedure for an E-UTRAN is depicted in figure 5.10.x-1. The procedure allows the UE to request for disconnection from one PDN. Bearers including the default bearer of this PDN shall be deleted during this procedure.

[image: image3]
Figure 5.10.x: UE requested PDN disconnection figure needs to be updated
NOTE:
For a PMIP-based S5/S8, procedure steps (A) are defined in TS 23.402 [2]. Steps 3, 4 and 5 concern GTP based S5/S8
1.
The UE initiates the UE requested PDN disconnection procedure by the transmission of a PDN Disconnection Request (LBI) message. The LBI indicates the default bearer associated with the PDN being disconnected.
2.
The EPS Bearers in the Serving GW regarding this particular UE and the PDN are deactivated by the MME by sending Delete Bearer Request (LBI) to the Serving GW. 
3.
The Serving GW sends Delete Bearer Request(LBI)  to the PDN GW.

4.
The PDN GW acknowledges with Delete Bearer Response.

5.
The PDN GW may interact with the PCRF to indicate to the PCRF that EPS Bearer is released if PCRF is applied in the network.

6.
The Serving GW acknowledges with Delete Bearer Response.
7.
The MME initiates the deactivation of the Bearers associated with the PDN to the eNodeB. The eNodeB releases the corresponding radio bearers, and sends an acknowledgement of the deactivation to the MME. PDN Disconnection Response is piggybacked to the UE in this step. 



If all the bearers belonging to a UE are released, the MME and the UE shall change the MM state to EMM-DEREGISTERED and the MME sends the S1 Release Command to the eNodeB, which initiates the release of the RRC connection for the given UE if it is not released yet, and returns an S1 Release Complete message to the MME.
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5. PCRF Interaction
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