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Introduction
This document proposes to clarify the default bearer context activation in the UE for attach and UE requested PDN connectivity procedures, in 3GPP TR 24.801.

Discussion
The default bearer context is activated with a successful attach procedure or a UE requested PDN connectivity procedure. TR 24.801 mentions the editor’s notes in section 10.3.2.2.2 as follows: 
Editor's note: The need for an additional state for the activation of a default EPS bearer context is FFS.

      Editor's note: It is FFS how the activation of default EPS bearer context(s) between the UE and multiple PDN GWs can be described by this state machine.
As the default bearer context activation is requested by the UE on attach request and PDN connectivity request and the UE waits for a response from the network, it is proposed to introduce an additional state BEARER_CONTEXT_ACTIVE_PENDING similarly to the so-called network state for the case where the network waits for the bearer context activation accept from the UE.
Proposal 1: Add the BEARER_CONTEXT_ACTIVE_PENDING state to the state machine of the bearer context in the UE.
As for Protocol Configuration Options information, Stage2 mentions the Protocol Configuration Options is sent in the ATTACH ACCEPT and PDN CONNECTIVITY ACCEPT to the UE. However, this parameter is not present in TR 24.801. The PCO is included in the case an additional PDN GW is selected.
Proposal 2: Add a Protocol Configuration Options IE in the Attach Accept and PDN Connectivity Accept messages.

The Attach Accept message contains APN, PDN address and PCO hich are not EPS Mobility Management but EPS Session Management related information. It is proposed to include all these information in an ESM container IE in the Attach Accept message.
Proposal 3: Include any ESM related information (eg APN, PDN address, PCO) in an ESM container IE if the information has to be provided within an EMM procedure.  

Proposal
It is proposed to update 3GPP TR 24.801 to clarify the default bearer context activation in the UE, for attach and UE requested PDN connectivity procedures, based on discussion above.

First change
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 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.

The MME shall include the Access Point Name in the ATTACH ACCEPT message to notify the UE of the APN for which the activated default bearer context is associated.
The MME may include a Protocol Configuration Options in the ATTACH ACCEPT message if the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
Any ESM related information pertaining to an ESM procedure (eg PDN address, IPv6 address of the PDN GW, APN, PCO etc.) shall be conveyed into an ESM container included in the ATTACH ACCEPT message.
      Editor's note: The contents (eg PDN address, IPv6 address of the PDN GW, APN, PCO etc.) of the ESM container IE needs to be specified elsewhere in this specification.
      Editor's note: The structure and coding of the ESM container 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.

Second change
10.3.2.2
EPS bearer context states in the UE

10.3.2.2.1
BEARER CONTEXT INACTIVE

No EPS bearer context exists.
10.3.2.2.2
BEARER CONTEXT ACTIVE PENDING
The UE has initiated an EPS (default) bearer context activation towards the network.
10.3.2.2.3
BEARER CONTEXT ACTIVE

The EPS bearer context is active in the UE.



Editor's note: It is FFS how to describe the UE initiated EPS bearer resource allocation by this state machine.
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Figure 10.3.2.2.2.1: The bearer context states in the UE (overview)
10.3.2.3
EPS bearer context states in the network

10.3.2.3.1
BEARER CONTEXT INACTIVE

No EPS bearer context exists.

10.3.2.3.2
BEARER CONTEXT ACTIVE PENDING
The network has initiated an EPS bearer context activation towards the UE.

10.3.2.3.3
BEARER CONTEXT ACTIVE
The EPS bearer context is active in the network.

10.3.2.3.4
BEARER CONTEXT INACTIVE PENDING
The network has initiated an EPS bearer context deactivation towards the UE.

10.3.2.3.5
BEARER CONTEXT MODIFY PENDING
The network has initiated an EPS bearer context modification towards the UE.
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Figure 10.3.2.3.5.1: The bearer context states in the network (overview)
Fourth change

10.3.3.7.3
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 context 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, the PTI and may contain the allocated PDN address information.
The MME may include a Protocol Configuration Options IE in the PDN CONNECTIVITY ACCEPT message if the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
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.
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