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1. Introduction
Equivalent PLMNs concept is reused in Evolved Packet System (EPS). This contribution proposes to introduce equivalent PLMNs list handling in ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT messages.
2. Reason for Change

3GPP TS 22.011 is applicable in EPS, as per annex B of 3GPP TS 22.278. In TS 22.011, the equivalent PLMN list concept is present and is applicable independently of the radio access technology.
It is proposed to add a new subclause in 5.3 “General on elementary EMM procedures” to describe the handling of the equivalent PLMNs list in the UE.
The behaviour when receiving the EPLMNs list in ATTACH ACCEPT (respectively in TRACKING AREA UDPATE ACCEPT) is clarified in subclause 5.5.1.4 (respectively 5.5.3.4).

Lastly, message contents are updated to include Equivalent PLMNs IE.
3. Proposal

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

5.3.x
Equivalent PLMNs list
The UE shall store a list of equivalent PLMNs. These PLMNs shall be regarded by the UE as equivalent to each other for PLMN selection and cell selection/re-selection. The same list is used by EMM, GMM and MM. 
The UE shall update or delete this list at the end of each attach or tracking area update procedure. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registered PLMN that downloaded the list.  When it is switched off, the UE shall keep the stored list so that it can be used for PLMN selection after switch on. The UE shall delete the stored list if the USIM is removed. The maximum number of possible entries in the stored list is 16. 
* * * Next Change * * * *

5.5.1.4
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 network may also initiate the activation of dedicated bearers towards the UE by invoking the dedicated EPS bearer context activation procedure (see subclause 6.4.2).

The MME shall assign and include the TAI list the UE is registered to in the ATTACH ACCEPT message. The UE, receiving an ATTACH ACCEPT message, shall delete its old TAI list and store the received TAI list.

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 GUTI reallocation may be part of the attach procedure. When the ATTACH REQUEST message includes the IMSI or when the MME considers the GUTI provided by the UE is invalid, the MME shall allocate a new GUTI to the UE. The MME shall include in the ATTACH ACCEPT message the new assigned GUTI together with the assigned TAI list. In this case the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1.

If the ATTACH ACCEPT message contains a GUTI, the UE shall use this GUTI as the new temporary identity. The UE shall delete its old GUTI and store the new assigned GUTI. If no GUTI has been included by the MME in the ATTACH ACCEPT message, the old GUTI, 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 IE 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, in the PDN address information IE. 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.

If the PDN address information is included in the ATTACH ACCEPT message, the MME shall also include the APN IE in order to provide to the UE the APN for which the activated default bearer is associated. 
The MME may also include of list of equivalent PLMNs in the ATTACH ACCEPT message. Each entry in the list contains a PLMN code (MCC+MNC). The UE shall store the list as provided by the network, after having removed from the list any PLMN code that is already in the list of forbidden PLMNs. In addition, the UE shall add to the stored list the PLMN code of the registered PLMN that sent the list. The UE shall replace the stored list on each receipt of the ATTACH ACCEPT message. If the ATTACH ACCEPT message does not contain a list, then the UE shall delete the stored list.   
The UE, when receiving the ATTACH ACCEPT message, shall send an ATTACH COMPLETE message to the network, containing the EPS bearer identity.

Upon receiving an ATTACH COMPLETE message, the MME shall stop timer T3450 and consider the GUTI sent in the ATTACH ACCEPT message as valid.
* * * Next Change * * * *

5.5.3.4
Tracking area updating procedure accepted by the network

If the tracking area update request has been accepted by the network, the MME shall send a TRACKING AREA UPDATE ACCEPT message to the UE. If the MME assigns a new GUTI for the UE, a GUTI shall be included in the TRACKING AREA UPDATE ACCEPT message. In this case, the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1. The MME may include a new TAI list for the UE in the TRACKING AREA UPDATE ACCEPT message.

Editor's note: It is FFS whether other information such as the "equivalent PLMNs" and a "list of emergency numbers" are included in the TRACKING AREA UPDATE ACCEPT message.

If an EPS bearer context status IE is included in TRACKING AREA UPDATE REQUEST message, the MME shall deactivate all those EPS bearer contexts locally (without peer-to-peer signalling between the MME and the UE) which are active on the network side, but are indicated by the UE as being inactive. Additionally, the MME shall include an EPS bearer context status IE in the TRACKING AREA UPDATE ACCEPT message, indicating which EPS bearer contexts are active in the MME.
In a shared network the MME shall indicate the PLMN identity of the operator that has accepted the tracking area update request in the TRACKING AREA UPDATE ACCEPT message.

Editor's note: How this PLMN identity is encoded in the TRACKING AREA UPDATE ACCEPT message is FFS.

If the "active" flag is included in the TRACKING AREA UPDATE REQUEST message, the MME shall re-establish the radio and S1 bearers for all active EPS bearer contexts.

Upon receiving a TRACKING AREA UPDATE ACCEPT message, the UE shall stop timer T3430, reset the routing area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED. If the message contains a GUTI, the UE shall use this GUTI as new temporary identity for EPS services and shall store the new GUTI. If no GUTI was included by the MME in the TRACKING AREA UPDATE ACCEPT message, the old GUTI shall be used. If the UE receives a new TAI list in the TRACKING AREA UPDATE ACCEPT message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.
If an EPS bearer context status IE is included in the TRACKING AREA UPDATE ACCEPT message, the UE shall deactivate all those EPS bearers contexts locally (without peer-to-peer signalling between the UE and the MME) which are active in the UE, but are indicated by the MME as being inactive.

If the network wishes to maintain the NAS signalling connection (for example, if the UE has indicated "follow-on request pending" in the TRACKING AREA UPDATE REQUEST message) the network shall indicate "follow-on proceed" in the TRACKING AREA UPDATE ACCEPT message. If the network wishes to release the NAS signalling connection, the network shall indicate "no follow-on proceed" in the TRACKING AREA UPDATE ACCEPT message. The UE shall act according to the follow-on proceed flag provided by the network.
The MME may also include of list of equivalent PLMNs in the TRACKING AREA UPDATE ACCEPT message. Each entry in the list contains a PLMN code (MCC+MNC). The UE shall store the list as provided by the network, after having removed from the list any PLMN code that is already in the list of forbidden PLMNs. In addition, the UE shall add to the stored list the PLMN code of the registered PLMN that sent the list. The UE shall replace the stored list on each receipt of the TRACKING AREA UPDATE ACCEPT message. If the TRACKING AREA UPDATE ACCEPT message does not contain a list, then the UE shall delete the stored list.
If the TRACKING AREA UPDATE ACCEPT message contained a GUTI, the UE shall return a TRACKING AREA UPDATE COMPLETE message to the MME to acknowledge the received GUTI.

Upon receiving a TRACKING AREA UPDATE COMPLETE message, the MME shall stop timer T3450, and shall consider the GUTI sent in the TRACKING AREA UPDATE ACCEPT message as valid.
* * * Next Change * * * *

8.2.1
Attach accept

This message is sent by the network to the UE to indicate that the corresponding attach request has been accepted. See table 8.2.1.1.

Message type:
ATTACH ACCEPT

Significance:

dual

Direction:


network to UE

Table 8.2.1.1: ATTACH ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

9.3
	M
	V
	1/2

	
	Attach accept message identity
	Message type

9.4
	M
	V
	1

	
	Periodic TA update timer
	FFS
	M
	V
	FFS

	
	TAI list
	FFS
	M
	LV
	FFS

	
	
	
	
	
	

	
	
	
	
	
	

	
	Message authentication code
	FFS
	M
	FFS
	FFS

	
	NAS message sequence number for downlink
	FFS
	M
	FFS
	FFS

	FFS
	GUTI
	FFS
	O
	FFS
	FFS

	FFS
	Equivalent PLMNs
	PLMN List
9.5.2.x
	O
	TLV
	5-47

	
	
	
	
	
	

	
	
	
	
	
	

	FFS
	ESM Message
	ESM Message
	FFS
	FFS
	FFS


Editor's note: It is FFS whether an ESM message to create EPS default bearer context is sent in ESM message container IE or if the EMM message and the ESM message are concatenated.

8.2.1.x Equivalent PLMNs
This IE may be included in order to assign a new equivalent PLMNs list to a UE.
* * * Next Change * * * *

8.2.20
Tracking area update accept

8.2.20.1
Message definition

This message is sent by the network to the UE to provide the UE with EPS mobility management related data in response to a tracking area update request message.

See table 8.2.20.1.

Message type:
TRACKING AREA UPDATE ACCEPT

Significance:

dual

Direction:


network to UE

Table 8.2.20.1: TRACKING AREA UPDATE ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

9.3
	M
	V
	1/2

	
	Tracking area update accept message identity
	Message type

9.4
	M
	V
	1

	
	Periodic TA update timer
	FFS
	M
	V
	1

	
	NAS message sequence number for downlink
	FFS
	M
	FFS
	FFS

	
	Message authentication code
	FFS
	M
	FFS
	FFS

	FFS
	GUTI 
	FFS
	O
	FFS
	FFS

	FFS
	TAI list
	FFS
	O
	TLV
	FFS

	FFS
	EPS bearer status
	FFS
	O
	FFS
	FFS

	FFS
	ISR indication
	FFS
	O
	FFS
	FFS

	FFS
	Equivalent PLMNs
	PLMN List

9.5.2.x
	O
	TLV
	5-47


8.2.20.2
GUTI

This IE may be included to assign a GUTI to a UE.

8.2.20.3
TAI list

This IE may be included to assign a TAI list to a UE.

8.2.20.4
EPS bearer status

This IE shall be included if the network wants to indicate the EPS bearers that are active for the UE in the network.

8.2.20.5
ISR indication

This IE may be included to indicate to the UE that the UE's P-TMSI and RAI remain registered with the network and are valid in the UE.
8.2.20.x Equivalent PLMNs

This IE may be included in order to assign a new equivalent PLMNs list to a UE.
* * * Next Change * * * *

9.5.2.x
PLMN list
See subclause 10.5.1.13 in 3GPP TS 24.008 [6].
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