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1. Introduction
To determine whether the PDN GW allocated is in the HPLMN or VPLMN, the UE needs to know the operator part of the APN of the PDN it is connected to.

When connecting to the default PDN, as the APN is not included in PDN CONNECTIVITY REQUEST message sent from the UE to the network, the APN is included in ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST sent by the network to the UE. 

When connecting to a non-default PDN, it is optional to include the APN in PDN CONNECTIVITY REQUEST message; if APN is not included, then the allocated APN is included in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. If APN is included in PDN CONNECTIVITY REQUEST message, the APN is not included in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. 
If IMS LBO is to be used, the APN included by the UE in the PDN CONNECTIVITY REQUEST message will only contain the network identifier and will not contain the operator identifier. It is up to the network to decide whether to allocate the PGW corresponding to this APN in the home PLMN or the visited PLMN. Since the UE has only partial information about the APN, it is necessary for the network to provide complete APN information (including both the network part and the operator part of the APN) to the UE as part of the ACTIVATE DEFAULT BEARER REQUEST message.
2. Conclusions

For IMS LBO, it is essential for the UE to know whether the PGW is located in the home PLMN or the visited PLMN. So, it is proposed to include the APN in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST for all the PDNs and not just for default PDN. It is also specified that this APN value includes both the network identifier part and the operator identifier part.

This solution assumes that the UE can decide, based on the operator identifier part, whether the PGW assigned is or is not in HPLMN.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v1.1.1.
* * * First Change * * * *

6.4.1
Default EPS bearer context activation procedure

6.4.1.1
General

The purpose of the default bearer context activation procedure is to establish a default EPS bearer context between the UE and the EPC. The default EPS bearer context activation procedure is initiated by the network as a response to the PDN CONNECTIVITY REQUEST message from the UE. The default bearer context activation procedure can be part of the attach procedure, and if the attach procedure fails, the UE shall consider that the default bearer activation has implicitly failed. The default EPS bearer context does not have any TFT, i.e. it uses a match-all packet filter.
6.4.1.2
Default EPS bearer context activation initiated by the network

The MME shall initiate the default bearer context activation procedure by sending an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message and enter the state BEARER CONTEXT ACTIVE PENDING. When the default bearer is activated as part of the attach procedure, the MME shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message together with ATTACH ACCEPT and shall not start the timer T3485. When the default bearer is activated as the response to a stand-alone PDN CONNECTIVITY REQUEST message apart from the attach procedure, the MME shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message alone, and start the timer T3485.

The MME shall assign and include an EPS bearer identity in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. The MME shall retrieve the PTI from the PDN CONNECTIVITY REQUEST message and include it in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. Both the network identifier part and the operator identifier part shall be included in the Access Point Name IE.
6.4.1.3
Default EPS bearer context activation accepted by the UE

Upon receipt of the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, the UE shall send an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message and enter the state BEARER CONTEXT ACTIVE. When the default bearer is activated as part of the attach procedure, the UE shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message together with ATTACH COMPLETE message. When the default bearer is activated as the response to the stand-alone PDN CONNECTIVITY REQUEST message, the UE shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message alone.

The UE checks the PTI in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to identify the UE requested PDN connectivity procedure to which the default bearer context activation is related (see subclause 6.5.1).
Upon receipt of the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message, the MME shall enter the state BEARER CONTEXT ACTIVE and stop the timer T3485, if the timer is running.
6.4.1.4
Default EPS bearer context activation not accepted by the UE

The UE shall send an ACTIVATE DEFAULT EPS BEARER CONTEXT REJECT message and enter the state BEARER CONTEXT INACTIVE.
The ACTIVATE DEFAULT EPS BEARER CONTEXT REJECT message shall contain a cause code that typically indicates one of the following causes:
#26:
insufficient resources;

#31:
activation rejected, unspecified;

#41:
semantic error in the TFT operation;

#42:
syntactical error in the TFT operation;

#44:
semantic error(s) in packet filter(s);

#45:
syntactical error(s) in packet filter(s); or

#95 – 111:
protocol errors.
The UE shall check the TFT in the request message for different types of TFT IE errors as follows:

-
semantic errors in the TFT operations;

-
syntactical errors in the TFT operations;

-
semantic errors in packet filters; and

-
syntactical errors in packet filters,

as indicated in 3GPP TS 24.008 [6], subclause 6.1.3.2.3, and shall reject the request message if TFT IE errors are detected.

Upon receipt of the ACTIVATE DEFAULT EPS BEARER CONTEXT REJECT message, the MME shall enter the state BEARER CONTEXT INACTIVE and stop the timer T3485, if the timer is running.
6.4.1.5
Abnormal cases in the UE
The following abnormal cases can be identified:

a)
Default EPS bearer context activation request for an already activated default EPS bearer context:


If the UE receives an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message with an EPS bearer identity identical to the EPS bearer identity of an already activated default EPS bearer context, the UE shall locally deactivate the existing default EPS bearer context and all the associated dedicated EPS bearer contexts, if any, and proceed with the requested default EPS bearer context activation.

b)
Default EPS bearer context activation request for an already activated dedicated EPS bearer context:


If the UE receives an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message with an EPS bearer identity identical to the EPS bearer identity of an already activated dedicated EPS bearer context, the UE shall locally deactivate the existing dedicated EPS bearer context and proceed with the requested default EPS bearer context activation.

6.4.1.6
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
Expiry of timer T3485:

On the first expiry of the timer T3485, the MME shall resend the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST and shall reset and restart timer T3485. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3485, the MME shall release possibly allocated resources for this activation and shall abort the procedure.
* * * Next Change * * * *

8.3.6
Activate default EPS bearer context request

8.3.6.1
Message definition

This message is sent by the network to the UE to request activation of a default EPS bearer context. See table 8.3.6.1.

Message type:
ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

Significance:

dual

Direction:


network to UE

Table 8.3.6.1: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identifier
	Procedure transaction identifier

9.4
	M
	V
	1

	
	Activate default EPS bearer context request message identity
	Message type

9.8
	M
	V
	1

	
	SDF QoS
	SDF quality of service

9.9.4.12
	M
	LV
	2-10

	
	Access point name
	Access point name

9.9.4.1
	M
	LV
	2-101

	59
	PDN address
	PDN address

9.9.4.6
	O
	TLV
	7-15

	
	
	

	
	
	

	5D
	Transaction identifier
	Transaction identifier

9.9.4.14
	O
	TLV
	3-4

	30
	Negotiated QoS
	Quality of service

9.9.4.9
	O
	TLV
	14-18

	32
	Negotiated LLC SAPI
	LLC service access point identifier

9.9.4.4
	O
	TV
	2

	8-
	Radio priority
	Radio priority

9.9.4.10
	O
	TV
	1

	34
	Packet flow Identifier
	Packet flow Identifier

9.9.4.5
	O
	TLV
	3

	58
	ESM cause
	ESM cause

9.9.4.2
	O
	TV
	2

	27
	Protocol configuration options
	Protocol configuration options

9.9.4.8
	O
	TLV
	3-253


Editor's note: The inclusion of the Negotiated LLC SAPI is FFS.

8.3.6.2
PDN address

If the IP addresses of the UE are allocated during the default EPS bearer context activation procedure, this IE shall be included by the network to assign an IPv4 address and/or an IPv6 interface identifier to the UE.

8.3.6.3


Transaction identifier

If the UE supports A/Gb mode or Iu mode or both, the network may include this IE
8.3.6.4
Negotiated QoS

If the UE supports A/Gb mode or Iu mode or both, the network may include the corresponding pre‑Rel-8 QoS parameter values of a PDP context.
8.3.6.5
Negotiated LLC SAPI

If the UE supports A/Gb mode, the network may include this IE.
8.3.6.6
Radio priority

If the UE supports A/Gb mode, the network may include this IE.
8.3.6.7
Packet flow identifier
If the UE supports A/Gb mode, the network may include this IE. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include this IE.
8.3.6.8
ESM cause
The network shall include this IE, if the network allocated a PDN address of a PDN type which is different from the PDN type requested by the UE.

8.3.6.9
Protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
* * * End of Changes * * * *
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