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Abstract: This contribution proposes to introduce a procedure for support of dedicated bearer activation at attach, which was introduced at the last SA2 meeting.
Introduction

At the last SA2 meeting in Ljubljana (Nov. 12th - 16th), a new possibility was introduced whereby the EPC can initiate the activation of dedicated bearers as part of the attach procedure, which was agreed to be included in TS 23.401 [1] (see S2-075866 and Annex A). 
This contribution proposes to introduce to TR 24.801 [2] these possibilities for activation of dedicated bearers at the time for attach.
Discussion

According to S2-075866 which was agreed at the last SA2#61 meeting, the new possibility allows the EPC to initiate the activation of dedicated bearers as part of the attach procedure. However the result of the dedicated bearer activation procedure shall be logically separate from the attach procedure, meaning that the result of the Attach procedure is not dependent on whether the dedicated bearer activation procedure succeeds or not. On the other hand, the dedicated bearer activation may only be regarded as successful if the Attach procedure completes successfully.
On the S1 and Uu interfaces the messages for the Attach procedure and for the Dedicated Bearer Activation procedure are combined into a single message. If the MME has sent an Attach Accept message towards the eNodeB, and then the MME receives a Create Dedicated Bearer Request before the MME receives the Attach Accept message, the MME shall wait for the Attach procedure to complete before the MME continues with Dedicated Bearer Activation procedure.

It shall be possible that multiple dedicated bearers can simultaneously be activated in the signaling flow shown below.
Proposal

It is proposed to modify TR 24.801 v0.5.0 with the following changes shown below.
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1st Change

6.2.5
EMM specific procedures

6.2.5.1
Attach procedure

6.2.5.1.1
General

The attach procedure is used to attach for packet services in EPS. With a successful attach procedure, a context is established for the UE in the MME, and a default bearer is established between the UE and the PDN GW, thus enabling always-on IP connectivity to the UE. The MME may also initiate the activation of dedicated bearers as part of the attach procedure.
In a shared network, the UE shall choose one of the PLMN identities broadcast in the cell for the attach procedure. The selected network shall be indicated by the UE to the eNodeB.

6.2.5.1.2
Attach procedure initiation

In state EMM-DEREGISTERED, the UE initiates the attach procedure by sending an ATTACH REQUEST message to the MME, starting timer T3410 and entering state EMM-REGISTERED-INITIATED. The UE shall include in the ATTACH REQUEST message a valid S-TMSI, if available, and the tracking area identity associated with the S-TMSI. If there is no valid S-TMSI available, the UE shall include the IMSI in the ATTACH REQUEST message.

If available, the UE shall also include information about the IP address allocation as specified in subclause 5.1.3.

Editor's note: It is FFS whether the UE provides the APN information in the ATTACH REQUEST message.

6.2.5.1.3
Identification and authentication

During the attach procedure, the MME may initiate an identification procedure, in order to request IMSI information from the UE. The MME may also initiate an authentication procedure and may setup security mode.

6.2.5.1.4
Attach accepted by the network

If the attach request is accepted by the network, the MME shall send an ATTACH ACCEPT message to the UE. The MME may also initiate the activation of dedicated bearers towards the UE by invoking the dedicated bearer context activation procedure (see subclause 10.3.3.2).
NOTE: The result of the dedicated bearer activation procedure shall be logically separate from the attach procedure, meaning that the result of the attach procedure is not dependent on whether the dedicated bearer activation procedure succeeds or not. On the other hand, the dedicated bearer activation may only be regarded as successful if the attach procedure completes successfully.
The MME shall assign and include the list of tracking areas the UE is registered to in the ATTACH ACCEPT message. The UE, receiving an ATTACH ACCEPT message, shall delete its old list of tracking areas and store the received list of tracking areas.
Upon receiving the ATTACH ACCEPT message, the UE shall stop timer T3410, reset the attach attempt counter and tracking area update attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED.

The S-TMSI reallocation may be part of the attach procedure. When the ATTACH REQUEST message includes the IMSI or when the MME considers the S-TMSI provided by the UE is invalid, the MME shall allocate the S-TMSI to the UE. The MME shall include in the ATTACH ACCEPT message the new assigned S-TMSI together with the list of assigned tracking areas. In this case the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 6.2.4.1.

If the ATTACH ACCEPT message contains an S-TMSI, the UE shall use this S-TMSI as the new temporary identity and shall send an ATTACH COMPLETE message to the MME. The UE shall delete its old S-TMSI and store the new assigned S-TMSI. If no S-TMSI has been included by the MME in the ATTACH ACCEPT message, the old S-TMSI, if any available, shall be kept. 
The MME shall allocate an EPS bearer identity for the default EPS bearer context activated for the UE and shall include the EPS bearer identity in the ATTACH ACCEPT message.
The MME shall include in the ATTACH ACCEPT message the PDN address assigned to the UE by the PDN GW, if available. This address shall be used for the default bearer and any dedicated bearer established towards the same PDN.

The MME may include an IPv6 address of the PDN GW in the ATTACH ACCEPT message, for further use with host based mobility. In addition to the IPv6 address, the MME may also include an IPv4 address of the PDN GW.

Editor's note: The conditions under which a PDN GW address is delivered by the MME are FFS. Whether this IP address is delivered only if host based mobility is used or in any case is FFS. Whether this depends on UE IP version capabilities is FFS.

Upon receiving an ATTACH COMPLETE message, the MME shall stop timer T3450 and consider the S-TMSI sent in the ATTACH ACCEPT message as valid.

6.2.5.1.5
Attach not accepted by the network

If the attach cannot be accepted by the network, the MME shall send an ATTACH REJECT message to the UE including an appropriate reject cause value.
Upon receiving the ATTACH REJECT message, the UE shall stop timer T3410, enter state EMM-DEREGISTERED and take corresponding actions based on the reject cause value received.

Editor's note: The reject cause values as well as the actions the UE takes and the substates of the state EMM-DEREGISTERED (see subclause 6.2.1.3.2.3) the UE enters as a result of receiving different reject causes are FFS.
End Change

Annex A – excerpt from TS 23.401, version 0.4.1
Annex F (Normative):
Dedicated bearer activation in combination with the Attach procedure

It shall be possible for the PDN GW to initiate the activation of dedicated bearers (as specified in section 5.4.1) as part of the attach procedure (as specified in section 5.3.2.1) over EUTRAN. However the result of the dedicated bearer activation procedure  shall be logically separate from the Attach procedure, meaning that the result of the Attach procedure is not dependent on whether the Dedicated bearer activation procedure succeeds or not. On the other hand, the dedicated bearer activation may only be regarded as successful if the Attach procedure completes successfully. 

The messages of the Dedicated bearer activation can be sent together with the messages of the Attach procedure, as shown in the Figure and explanation below. 

Editor's note: It is considered a stage 3 question whether the Create Default Bearer Response message is piggybacked with the Create Dedicated Bearer Request on S5/S8 and S11, or alternatively other ways are used to tie those messages together such that the MME can recognize that a Create Default Bearer Response message is combined with a Create Dedicated Bearer Request message. However, it is necessary to ensure that the UE sees that the Dedicated Bearers are established at Attach in order to prevent the UE requesting establishment of the (the same) dedicated resources immediately following the Attach Accept message.

On the S1 and Uu interfaces the messages for the Attach procedure and for the Dedicated Bearer Activation procedure are combined into a single message. If the MME has sent an Attach Accept message towards the eNodeB, and then the MME receives a Create Dedicated Bearer Request before the MME receives the Attach Accept message,  the MME shall wait for the Attach procedure to completes before the MME continues with Dedicated Bearer Activation procedure.

It shall be possible that multiple dedicated bearers can simultaneously be activated in the signaling flow shown below. 


[image: image1]
Figure F-1: Dedicated bearer activation in combination with the attach procedure. 

NOTE:
Parameters related to dedicated bearer activation are written in italics. 

The following steps below require special attention:

15.
(On the P-GW-S-GW interface) Create Default Bearer Response message of the Attach procedure is combined with Create Dedicated Bearer Request message of the Dedicated Bearer Activation Procedure

16.
(On the S-GW-MME interface) Create Default Bearer Response message of the Attach procedure is combined with the Create Dedicated Bearer Request message of the Dedicated Bearer Activation Procedure

17.
If the MME receives a Create Default Bearer Response message combined with a Create Dedicated Bearer Request message, the MME shall send the S1-AP Initial Context Setup Request message to the eNodeB, including the NAS parts for both the Attach Accept message of the Attach procedure and the Bearer Setup Request of the Bearer Activation Procedure. 

NOTE:
The MME shall not send a Bearer Setup Request message of a new Dedicated Bearer Activation procedure to the eNodeB before sending the Attach Accept message of the Attach procedure to the eNodeB. If the MME has already sent the Attach Accept message of the Attach procedure to the eNodeB, the MME shall wait for the Attach Complete message to arrive before sending a separate Bearer Setup Request of a Dedicated Bearer Activation procedure. 

18-19.
the radio bearer establishment of the default and dedicated bearer(s) is performed in the same RRC message.

20.
The eNodeB sends the S1-AP Initial Context Setup Response message to the MME, which contains the NAS parts for both the Attach Complete message of the Attach procedure and the Bearer Setup Response of the Dedicated Bearer Activation Procedure. 

21.
The Update Bearer Request message of the Attach procedure is combined with the Create Dedicated Bearer Response message of the Dedicated Bearer Activation Procedure. After that, the Serving GW continues with sending a Create Dedicated Bearer Response message to the PDN GW. 
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