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Abstract: This contribution proposes to add CS Fallback Combined Attach/Detach procedure to TS24.301.
1.  Introduction

During the last SA2 meeting at Athens,Greece (18th-22th February 2008), draft specification for the CS fallback was agreed (S2-081092).  In this document, the attach procedure and detach procedures were specified for the CS fallback as a combined attach / detach procedure. 

This contribution proposes to make changes for these combined procedures for the CS fallback to progress the work in CT1.
2.  Discussion

It was agreed in TSG SA that EPS should allow both ‘voice over LTE’ (implying the required mandated services features) and ‘no voice over LTE’ for an interim period of time according to the operators’ plan. During the “no voice over LTE” period, CS domain service is realized by reuse of CS infrastructure by the CS fallback mechanism. In order to realize this service, the EPS attach procedure and the EPS detach procedure were enhanced as follows  


[image: image1]
1) The MS initiates the attach procedure by the transmission of an Attach Request (parameters as specified in 3GPP TS 23.401 [2], CS fallback indicator) message to the MME. The CS fallback indicator indicates that the UE is capable and configures to use CS fallback.

2) The EPS Attach procedure is performed as specified in 3GPP TS 23.401 [2].
3) The VLR shall be updated according to the combined GPRS/IMSI Attach procedure in 3GPP TS 23.060 [3] if Attach Request message includes the Combined Update indicator. The VLR number is derived from the TAI.  The MME starts the location update procedure towards the new MSC/VLR upon receipt of the first Insert Subscriber Data message from the HSS in step 2). This operation marks the MS as EPS-attached in the VLR.
4)
The MME sends a Location Update Request (new LAI, IMSI, MME address, Location Update Type) message to the VLR. New LAI is determined in MME based on mapping from the TA. A mapped LAI could be either GERAN or UTRAN based on an operator configuration.

Editors Note: It is FFS whether MME address would be IP address or No.7 number.
5)
The VLR creates an association with the MME by storing MME address.
6)
The VLR performs Location Updating procedure in CS domain.
7)
The VLR responds with Location Update Accept (VLR TMSI) to the MME.
8)
The MME sends an Attach Accept (parameters as specified in 3GPP TS 23.401 [2], LA, VLR TMSI) message to the UE. The existence of LA and VLR TMSI indicates successful attach to CS domain.

In order to reflect this procedure to NAS protocol, it is proposed to add a Combined EPS/IMSI attach by a CS fallback indicator in an attach type of the attach message and add VLR TMSI and LA in an attach accept message.  The combined detach procedure is also enhanced to add a Combined EPS/IMSI dettach by a CS fallback indicator in an detach type of the detach message.
Proposal

It is proposed to modify TS24.301 v0.1.0 with the following changes shown below.

Start of modification

5.5.1.2
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 GUTI together with the last visited registered TAI, if available. If there is no valid GUTI available, the UE shall include the IMSI in the ATTACH REQUEST message. The UE shall also indicate the UE network capability, attach type, and NAS key set identifier.

If available, the UE shall also include information about the IP address allocation in the PDN address allocation IE as specified in subclause 6.2. The UE may also indicate the DRX parameter and the protocol configuration options.

If the UE wants to keep the connection(s) to the PDN GW to which it has connected via non-3GPP access, the UE shall indicate "handover attach" in the Attach type IE. If the UE wants to use CS Fallback capability provided by an PLMN operator, the UE shall indicate “combined EMM/IMSI attach” in the Attach type IE. Otherwise, the UE shall indicate "initial attach" in the Attach type IE.
The combined EMM/IMSI attach type is used by a CS fallback enabled terminal, connected to E-UTRAN may use GERAN or UTRAN to establish one or more CS-Domain service. The combined attach procedure for the CS fallback is realized based on the combined GRRS/IMSI Attach procedure specified in 3GPP TS 24.008

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

If a valid NAS security context exists, the UE shall include a message authentication code and a NAS message sequence number for uplink in the ATTACH REQUEST message.

If the UE is configured to use DSMIPv6, the UE may include a request for obtaining the IPv6 address of the home agent in the Protocol configuration options IE in the ATTACH REQUEST message. The UE may also include a request for obtaining the IPv4 address of the home agent.

End of modification
Start of modification

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 shall include in the ATTACH ACCEPT message the VLR TMSI, if available.The MME shall include in the ATTACH ACCEPT message the LA.
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.

End of modification
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8.2.2
Attach accept

This message is sent by the network to the UE to indicate that the corresponding attach request has been accepted. See table 8.2.2.1.

Message type:
ATTACH ACCEPT

Significance:

dual

Direction:


network to UE

Table 8.2.2.1: 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

	
	EPS default bearer identity
	FFS
	M
	FFS
	FFS

	
	Access point name
	Access point name

9.5.2.1
	M
	TLV
	3 - 102

	
	Message authentication code
	FFS
	M
	FFS
	FFS

	
	NAS message sequence number for downlink
	FFS
	M
	FFS
	FFS

	FFS
	GUTI
	FFS
	O
	FFS
	FFS

	FFS
	PDN address information
	FFS
	O
	FFS
	FFS

	FFS
	Session management configuration
	FFS
	O
	FFS
	FFS

	FFS
	Protocol configuration options
	Protocol configuration options

9.5.3.1
	O
	TLV
	3 – 253

	FFS
	VLR TMSI
	FFS
	O
	FFS
	FFS

	FFS
	LAI
	Location Area Identi
9.5.3.3
	O
	TV
	6


End of modification
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9.5.3.3
Location Area Identification
The purpose of the Location Area Identification information element is to provide an unambiguous identification of location areas within the area covered by the 3GPP system.

The Location Area Identification information element is coded as shown in table 9.5.3.1.1.

The Location Area Identification is a type 3 information element with 6 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Location Area Identification IEI
	octet 1

	MCC digit 2
	MCC digit 1
	octet 2

	MNC digit 3
	MCC digit 3
	octet 3

	MNC digit 2
	MNC digit 1
	octet 4

	LAC
	octet 5

	LAC (continued)
	octet 6


Table 9.5.3.3.1: Location Area Identification information element
	MCC, Mobile country code (octet 2 and 3) 

The MCC field is coded as in ITU-T Rec. E212, Annex A. 

If the LAI is deleted the MCC and MNC shall take the value from the deleted LAI. 

In abnormal cases, the MCC stored in the mobile  station can contain elements not in the set {0, 1 ... 9}. In such cases the mobile station should transmit the stored values using full hexadecimal encoding. When receiving such an MCC, the network shall treat the LAI as deleted.

MNC, Mobile network code (octet 3 bits 5 to 8, octet 4)  

The coding of this field is the responsibility of each administration but BCD coding shall be used. The MNC shall consist of 2 or 3 digits. For PCS 1900 for NA, Federal regulation mandates that a 3-digit MNC shall be used. However a network operator may decide to use only two digits in the MNC in the LAI over the radio interface. In this case, bits 5 to 8 of octet 3 shall be coded as "1111". Mobile equipment shall accept LAI coded in such a way.

NOTE 1:
In earlier versions of this protocol, the possibility to use a one digit MNC in LAI was provided on the radio interface. However as this was not used this possibility has been deleted.

NOTE 2:
In earlier versions of this protocol, bits 5 to 8 of octet 3 were coded as "1111". Mobile equipment compliant with these earlier versions of the protocol may be unable to understand the 3-digit MNC format of the LAI, and therefore unable to register on a network broadcasting the LAI in this format.

In abnormal cases, the MNC stored in the mobile station can have:

-
digit 1 or 2 not in the set {0, 1 ... 9}, or

-
digit 3 not in the set {0, 1 ...9, F} hex.

In such cases the mobile station shall transmit the stored values using full hexadecimal encoding. When receiving such an MNC, the network shall treat the LAI as deleted. 

The same handling shall apply for the network, if a 3-digit MNC is sent by the mobile station to a network using only a 2-digit MNC.

LAC, Location area code (octet 5 and 6) 

In the LAC field bit 8 of octet 5 is the most significant bit and bit 1 of octet 6 the least significant bit. 

The coding of the location area code is the responsibility of each administration except that two values are used to mark the LAC, and hence the LAI, as deleted. Coding using full hexadecimal representation may be used. The location area code consists of 2 octets.

If a LAI has to be deleted then all bits of the location area code shall be set to one with the exception of the least significant bit which shall be set to zero. If a SIM/USIM is inserted in a Mobile Equipment with the location area code containing all zeros, then the Mobile Equipment shall recognise this LAC as part of a deleted LAI




End of modification
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5.5.2.2.1
UE initiated detach procedure initiation

The detach procedure is initiated by the UE by sending a DETACH REQUEST message. The Detach type IE included in the message indicates whether detach is due to a "switch off" or not.
If the UE has attached the network with “combined EMM/IMSI attach type”, the UE should specify Detach type as “combined EMM/IMSI detach”.  
If the detach is not due to switch off and the UE is in the state EMM-REGISTERED, timer T3421 shall be started in the UE after the DETACH REQUEST message has been sent. The UE shall then enter the state EMM-DEREGISTERED-INITIATED.

If the UE is to be switched off, the UE shall try for a period of 5 seconds to send the DETACH REQUEST message. During this period, the UE may be switched off as soon as the DETACH REQUEST message has been sent.
End of modification
Start of modification

9.5.3.2
Detach type

The purpose of the Detach type information element is to indicate the type of detach.

The Detach type is a type 1 information element.

The Detach type information element is coded as shown in figure 9.5.3.2.1 and table 9.5.3.2.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Detach type

IEI
	Switch

Off
	Type of detach
	octet 1


Table 9.5.3.2.1: Detach type information element

	Type of detach (octet 1)

	

	In the network to UE direction:

	Bits

	3
	2
	1
	
	

	0
	0
	1
	
	re-attach required

	0
	1
	0
	
	re-attach not required

	0
	1
	1
	
	Combined EMM/IMSI detach

	

	All other values are interpreted as "re-attach not required" in this version of the protocol.

	

	In the UE to network direction the bits 1 to 3 are spare. The UE shall set these bits to zero.

	

	Switch off (octet 1)

	

	In the UE to network direction:

	Bit

	4
	
	
	
	

	0
	
	
	
	normal detach

	1
	
	
	
	switch off

	

	In the network to UE direction bit 4 is spare. The network shall set this bit to zero.


End of modification
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