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Abstract: This contribution proposes to introduce a procedure for support of multiple PDNs where the UE requests PDN connectivity, which was introduced at the last SA2 meeting.
Introduction

At the last SA2 meeting at Kobe (Oct. 8th-12th), a new procedure was introduced whereby the UE can request connectivity to an additional PDN, was agreed to be included in TS 23.401 [1] (see S2-074760 and Annex A). This new procedure will allow the support of simultaneous connectivity to multiple PDNs.

This contribution proposes to introduce to TR 24.801 [2] the related procedure for UE requested PDN connectivity. 
Discussion

According to S2-074757 which was agreed at the last SA2#60 meeting, the new procedure allows the UE to request the set-up of a default bearer to an additional PDN. The UE uses the parameter APN to indicate to which PDN it wishes to connect to. The default bearer is established from the network towards the UE by means of the lower layer Bearer Setup and Radio Bearer Establishment procedures.

Proposal

It is proposed to modify TR 24.801 v0.4.0 with the following changes shown below.
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1st Change

10.3.3.x
UE requested PDN connectivity procedure

10.3.3.x.1
General

The purpose of the UE requested PDN connectivity procedure is for a UE to request the setup of a default EPS bearer to an additional PDN, which would allow the UE simultaneous access to multiple PDNs. If accepted by the network, this procedure initiates the establishment of an additional default EPS bearer.
10.3.3.x.2
UE requested PDN connectivity procedure initiation
In order to request connectivity to an additional PDN, the UE shall send a PDN CONNECTIVITY REQUEST message to the MME. This message shall include the requested APN and, if available, information about the IP address allocation as specified in subclause 5.1.3.
10.3.3.x.3
UE requested PDN connectivity procedure accepted by the network

Upon receipt of the PDN CONNECTIVITY REQUEST message, the MME checks whether connectivity with the requested PDN can be established.
If connectivity with the requested PDN is accepted by the network, the MME shall initiate the establishment of an additional default EPS bearer by sending a PDN CONNECTIVITY ACCEPT message, which is piggybacked in the Radio Bearer Setup Request to the UE. The message shall contain the EPS bearer identity and may contain the allocated PDN address information and the EPS bearer identity.
Editor’s note: The procedure for the UE to be assigned a PDN address outside the PDN connectivity procedure (e.g. via an IETF-based mechanism) is FFS.
10.3.3.x.4
UE requested PDN connectivity procedure not accepted by the network

If connectivity with the requested PDN cannot be accepted by the network, the MME shall send a PDN CONNECTIVITY REJECT message to the UE. The message shall contain a cause value indicating the reason for rejecting the UE requested PDN connectivity. 
Editor’s note: The reject cause values and the actions to be taken is FFS.
End Change

Annex A – excerpt from S2-0724757
5.4.5.x
UE requested PDN connectivity

The UE requested PDN connectivity procedure for an E-UTRAN is depicted in figure 5.4.5-x. 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.
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Figure 5.4.5-x. UE requested PDN connectivity

NOTE:
For a PMIP-based S5/S8, procedure steps (A) are defined in 3GPP 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) 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 MME verifies that the APN provided by UE is allowed by subscription.

Editor's note: It's FFS whether the other values of the PDN Address Allocation and related use should be considered.

2.
The MME selects a PDN GW as described in clause 4.3.7.1
on PDN GW Selection Function (3GPP accesses), 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, Bearer Id) 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.

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, Bearer Id) 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, Bearer Id) 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 UE IP version capability indicated in the PDN Address Allocation and the policies of operator when the PDN GW allocates the PDN Address Information.
Editor’s note: It is FFS which node allocates a Bearer Id

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, Bearer Id) message to the new MME. PDN Address Information is included if it was provided by the PDN GW.

7.
The MME sends PDN Connectivity Accept (PDN Address Information, Bearer Id) message to the eNodeB. This message is contained in an S1_MME control message Bearer Setup Request(Bearer QoS, PDN Connectivity Accept, S1-TEID). 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.
8.
The eNodeB sends Radio Bearer Establishment Request to the UE and the PDN Connectivity Accept (PDN Address Information, Bearer Id) will be sent along to the UE. The UE shall ignore the IPv6 prefix information in PDN Address Information.

NOTE:
The IP address allocation details are described in the clause 5.3.1 "IP Address Allocation".
9.
The UE sends the 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 (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 in step 13, if an EPS bearer was established, the MME may 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.
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