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	*** First Change ***


5.5.1.1
General

The attach procedure is used to attach to an EPC for packet services in EPS.

The attach procedure is used for three purposes:

-
by a UE in PS mode of operation to attach for EPS services only;

-
by a UE in PS mode of operation to attach for EPS services only or EPS services and SMS service for CIoT optimization;
-
by a UE in CS/PS mode 1 or CS/PS mode 2 of operation to attach for both EPS and non-EPS services; or

-
to attach for emergency bearer services.

The lower layers indicate to NAS that the network does not support emergency bearer services for the UE in limited service state (3GPP TS 36.331 [22]). This information is taken into account when deciding whether to initiate attach for emergency bearer services.

If the MME does not support an attach for emergency bearer services, the MME shall reject any request to attach with an attach type set to "EPS emergency attach".

With a successful attach procedure, a context is established for the UE in the MME. In addition:

-
if the PDN CONNECTIVITY REQUEST message is included in the ATTACH REQUEST message, a default bearer is established between the UE and the PDN GW, thus enabling always-on IP connectivity to the UE. The network may also initiate the activation of dedicated bearers as part of the attach procedure; or
-
If the PDN CONNECTIVITY REQUEST message is not included in the ATTACH REQUEST message, the UE is EPS attached to the network without a default bearer.
During the attach procedure, the UE may also obtain the home agent IPv4 or IPv6 address or both.

In a shared network, the UE shall choose one of the PLMN identities as specified in 3GPP TS 23.122 [6]. The UE shall construct the TAI of the cell from this chosen PLMN identity and the TAC received as part of the broadcast system information. The chosen PLMN identity shall be indicated to the E-UTRAN (see 3GPP TS 36.331 [22]). Whenever an ATTACH REJECT message with the EMM cause #11 "PLMN not allowed" is received by the UE, the chosen PLMN identity shall be stored in the "forbidden PLMN list" and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a. Whenever an ATTACH REJECT message with the EMM cause #14 "EPS services not allowed in this PLMN" is received by the UE, the chosen PLMN identity shall be stored in the "forbidden PLMNs for GPRS service" and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a. Whenever an ATTACH REJECT message is received by the UE with the EMM cause #12 "tracking area not allowed", #13 "roaming not allowed in this tracking area", or #15 "no suitable cells in tracking area", the constructed TAI shall be stored in the suitable list.

An attach attempt counter is used to limit the number of subsequently rejected attach attempts. The attach attempt counter shall be incremented as specified in subclause 5.5.1.2.6. Depending on the value of the attach attempt counter, specific actions shall be performed. The attach attempt counter shall be reset when:

-
the UE is powered on;

-
a USIM is inserted;

-
an attach or combined attach procedure is successfully completed;

-
a GPRS attach or combined GPRS attach procedure is successfully completed in A/Gb or Iu mode;
-
a combined attach procedure is completed for EPS services only with cause #2, #16, #17, #18 or #22;

-
an attach or combined attach procedure is rejected with cause #11, #12, #13, #14, #15, #25 or #35:

-
a network initiated detach procedure is completed with cause #11, #12, #13, #14, #15 or #25; or

-
a new PLMN is selected.

Additionally the attach attempt counter shall be reset when the UE is in substate EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH and:

-
a new tracking area is entered;

-
timer T3402 expires; or

-
timer T3346 is started.

	*** Next Change ***


5.5.1.2
Attach procedure for EPS services

5.5.1.2.1
General

This procedure is used by a UE to attach for EPS services only, and can also be used by a CIoT capabile UE to attach for EPS services only or EPS services and SMS service for CIoT optimization. 
When the UE initiates the attach procedure for normal service the UE shall indicate "EPS attach" in the EPS attach type IE.

When the UE initiates the attach procedure for emergency bearer services, the UE shall indicate "EPS emergency attach" in the EPS attach type IE.

NOTE 1:
"EPS emergency attach" cannot be indicated if the UE is a CIoT capable UE using the NB-IoT RAT.
	*** Next Change ***


5.5.1.2.2
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 (see example in figure 5.5.1.2.2.1). If timer T3402 is currently running, the UE shall stop timer T3402. If timer T3411 is currently running, the UE shall stop timer T3411. 

If the UE is configured for "AttachWithIMSI" as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] or the UE accesses the network via NB-IoT RAT, and the selected PLMN is neither the registered PLMN nor in the list of equivalent PLMNs, the UE shall include the IMSI in the EPS mobile identity IE in the ATTACH REQUEST message.

For all other cases, the UE shall handle the EPS mobile identity IE in the ATTACH REQUEST message as follows:

If the UE only supports the NB-IoT RAT:

-
if the UE has a GUTI available and the selected PLMN is either the registered PLMN or in the list of equivalent PLMNs, the UE shall include in the ATTACH REQUEST message a valid GUTI together with the last visited registered TAI, if available. In addition, the UE shall include Old GUTI type IE with GUTI type set to "native GUTI";

-
if there is no valid GUTI available or if the selected PLMN is neither the registered PLMN nor in the list of equivalent PLMNs, the UE shall include the IMSI in the EPS mobile identity IE in the ATTACH REQUEST message.

If the UE supports neither A/Gb mode nor Iu mode:

-
the UE shall include in the ATTACH REQUEST message a valid GUTI together with the last visited registered TAI, if available. In addition, the UE shall include Old GUTI type IE with GUTI type set to "native GUTI". If there is no valid GUTI available, the UE shall include the IMSI in the ATTACH REQUEST message.

If the UE supports A/Gb mode or Iu mode or both:

-
if the TIN indicates "P-TMSI" and the UE holds a valid P-TMSI and RAI, the UE shall map the P-TMSI and RAI into the EPS mobile identity IE, and include Old GUTI type IE with GUTI type set to "mapped GUTI". If a P-TMSI signature is associated with the P-TMSI, the UE shall include it in the Old P-TMSI signature IE. Additionally, if the UE holds a valid GUTI, the UE shall indicate the GUTI in the Additional GUTI IE.

NOTE:
The mapping of the P-TMSI and the RAI to the GUTI is specified in 3GPP TS 23.003 [2].

-
If the TIN indicates "GUTI" or "RAT-related TMSI" and the UE holds a valid GUTI, the UE shall indicate the GUTI in the EPS mobile identity IE, and include Old GUTI type IE with GUTI type set to "native GUTI".

-
If the TIN is deleted and 

-
the UE holds a valid GUTI, the UE shall indicate the GUTI in the EPS mobile identity IE, and include Old GUTI type IE with GUTI type set to "native GUTI";

-
the UE does not hold a valid GUTI but holds a valid P-TMSI and RAI, the UE shall map the P-TMSI and RAI into the EPS mobile identity IE, and include Old GUTI type IE with GUTI type set to "mapped GUTI". If a P-TMSI signature is associated with the P-TMSI, the UE shall include it in the Old P-TMSI signature IE; or

-
the UE does not hold a valid GUTI, P-TMSI or RAI, the UE shall include the IMSI in the EPS mobile identity IE.

-
Otherwise the UE shall include the IMSI in the EPS mobile identity IE.

If the UE is attaching for emergency bearer services and does not hold a valid GUTI, P-TMSI or IMSI as described above, the IMEI shall be included in the EPS mobile identity IE.

If the UE supports A/Gb mode or Iu mode or if the UE needs to indicate its UE specific DRX parameter to the network, the UE shall include the UE specific DRX parameter in the DRX parameter IE in the ATTACH REQUEST message.

If the UE supports eDRX and requests the use of eDRX, the UE shall include the extended DRX parameters IE in the ATTACH REQUEST message.

If the UE supports SRVCC to GERAN/UTRAN, the UE shall set the SRVCC to GERAN/UTRAN capability bit to "SRVCC from UTRAN HSPA or E-UTRAN to GERAN/UTRAN supported".

If the UE supports vSRVCC from S1 mode to Iu mode, then the UE shall set the H.245 after handover capability bit to "H.245 after SRVCC handover capability supported" and additionally set the SRVCC to GERAN/UTRAN capability bit to "SRVCC from UTRAN HSPA or E-UTRAN to GERAN/UTRAN supported" in the ATTACH REQUEST message.

If the UE supports PSM and requests the use of PSM, then the UE shall include the T3324 value IE with a requested timer value in the ATTACH REQUEST message. When the UE includes the T3324 value IE and the UE indicates support for extended periodic timer value in the MS network feature support IE, it may also include the T3412 extended value IE to request a particular T3412 value to be allocated.

If the UE supports ProSe direct discovery, then the UE shall set the ProSe bit to "ProSe supported" and set the ProSe direct discovery bit to "ProSe direct discovery supported" in the UE network capability IE of the ATTACH REQUEST message.

If the UE supports ProSe direct communication, then the UE shall set the ProSe bit to "ProSe supported" and set the ProSe direct communication bit to "ProSe direct communication supported" in the UE network capability IE of the ATTACH REQUEST message.

The UE shall send the ATTACH REQUEST message together with a PDN CONNECTIVITY REQUEST message contained in the ESM message container information element to request PDN connectivity with the exception of the case when the CIoT capable UE requesting the use of CIoT optimization decides to omit the ESM message container IE in the ATTACH REQUEST message as described below.

If the UE supports CIoT optimizations and requests the use of CIoT optimization, the UE shall indicate "EPS attach" in the EPS attach type IE and: 

1).
shall indicate the UE's CIoT capabilities and its preferred network behaviour in the Preferred network behaviour indication IE:

-
the supported type of CIoT optimizations (either CP-CIoT or UP-CIoT or both);

-
the preferred optimization usage (CP-CIoT or UP-CIoT);

-
whether SMS without combined attach is requested;

-
whether it supports S1U data transfer; and

and include the Preferred network behaviour indication IE in the ATTACH REQUEST message; and

NOTE 1:
A UE that support NB-IOT RAT always includes Preferred network behaviour indication IE indicates support for Control Plane CIoT EPS optimisation.
2).
may omit to include the PDN CONNECTIVITY REQUEST message in the ESM message container IE of the ATTACH REQUEST message to avoid establishment of default PDN connection; and

3).
shall not include the “Voice domain preference and UE's usage setting” IE in the ATTACH REQUEST if the Attach Request is sent on an NB-IoT RAT.

If a valid EPS security context exists, the UE shall integrity protect the ATTACH REQUEST message (and the included PDN CONNECTIVITY REQUEST message if present). When the UE does not have a valid EPS security context, the ATTACH REQUEST message (and the included PDN CONNECTIVITY REQUEST message if present) is not integrity protected.
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Figure 5.5.1.2.2.1: Attach procedure and combined attach procedure

	*** Next Change ***


5.5.1.2.4
Attach accepted by the network

During an attach for emergency bearer services, if not restricted by local regulations, the MME shall not check for mobility and access restrictions, regional restrictions, subscription restrictions, or perform CSG access control when processing the ATTACH REQUEST message. The network shall not apply subscribed APN based congestion control during an attach procedure for emergency bearer services.

If the attach request is accepted by the network, the MME shall send an ATTACH ACCEPT message to the UE and start timer T3450. 
If the PDN CONNECTIVITY REQUEST message is included in the ATTACH REQUEST message, the MME shall send the ATTACH ACCEPT message together with an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message contained in the ESM message container information element to activate the default bearer (see subclause 6.4.1). 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).

If the UE has requested CIoT optimizations by including the Preferred network behaviour indication IE in the ATTACH REQUEST message, and if the MME supports one or more CIoT optimizations requested and decides to accept the attach request, the MME shall indicate the MME's CIoT capabilities and accepted network behaviour in the Supported network behaviour indication IE in the ATTACH ACCEPT message as follows: 

1).
the supported type of CIoT optimizations (either CP-CIoT or UP-CIoT or both):

-
if the network supports one or both types of CIoT optimization, it shall set the corresponding CP-CIoT and UP-CIoT supported indicators in the Supported network behaviour indication IE;

2). the accepted optimization usage (CP-CIoT or UP-CIoT):

-
if the UE supports only CP-CIoT optimization or the UE supports both CP-CIoT and UP-CIoT but prefers to use CP-CIoT or the UE supports both CP-CIoT and UP-CIoT but does not support S1U data transfer, and the network supports CP-CIoT optimization, the MME shall indicate CP-CIoT as accepted optimization usage in the Supported network behaviour indication IE; 
-
if the UE supports only UP-CIoT optimization or the UE supports both CP-CIoT and UP-CIoT but prefers to use UP-CIoT, and the UE supports S1-U data transfer, and the network supports UP-CIoT optimization, the MME shall indicate UP-CIoT as accepted optimization usage in the Supported network behaviour indication IE; and

-
if the UE supports CP-CIoT or UP-CIoT optimization or both, but the network supports neither CP-CIoT UP-CIoT optimization, the MME shall indicate neither CP-CIoT nor UP-CIoT as accepted optimization usage in the Supported network behaviour indication IE. If the UE supports S1-U data transfer, the MME shall proceed to accept the UE to attach to the network without any of the CIoT optimization activated; 

3). whether SMS without combined attach is accepted:

-
if the UE requested "SMS without combined attach", and the MME supports SMS in MME feature, the MME shall indicate SMS without combined attach is accepted in the Supported network behaviour indication IE;

NOTE 1:
In case the UE requested "SMS without combined attach" and SMS in MME feature is not supported by the MME, the MME can still provide SMS service using SGs. Whether SGs is used for providing SMS service is transparent to the UE.
4). whether IP data type or non-IP data type is accepted:

-
if the PDN CONNECTIVITY REQUEST message is included in the ESM message container IE of the ATTACH REQUEST message, the MME shall include an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message contained in the ESM message container information element in the ATTACH ACCEPT message to activate the default bearer (see subclause 6.4.1); and
-
if PDN CONNECTIVITY REQUEST message is not included in the ESM message container IE in the ATTACH REQUEST message, the MME shall not establish a PDN connection as part of the Attach procedure. If SCEF interface is supported, the MME may establish data connection through SCEF,
the MME shall also indicate "EPS only" in the EPS attach result IE in the ATTACH ACCEPT message.

If the attach request is accepted by the network, the MME shall delete the stored UE radio capability information, if any.

If the UE has included the UE network capability IE or the MS network capability IE or both in the ATTACH REQUEST message, the MME shall store all octets received from the UE, up to the maximum length defined for the respective information element.

NOTE 1:
This information is forwarded to the new MME during inter-MME handover or to the new SGSN during inter-system handover to A/Gb mode or Iu mode.
NOTE 2:
For further details concerning the handling of the MS network capability and UE network capability in the MME see also 3GPP TS 23.401 [10].
If the UE specific DRX parameter was included in the DRX Parameter IE in the ATTACH REQUEST message, the MME shall replace any stored UE specific DRX parameter with the received parameter and use it for the downlink transfer of signalling and user data.

The MME shall include the extended DRX parameters IE in the ATTACH ACCEPT message only if the extended DRX parameters IE was included in the ATTACH REQUEST message, and the MME supports and accepts the use of eDRX.
Editor’s note [WI eDRX-CT; CR#2212]:
The MME handling of the UE specific DRX cycle versus the extended idle mode DRX cycle when they are both used is FFS.
The MME shall assign and include the TAI list the UE is registered to in the ATTACH ACCEPT message. The UE, upon receiving an ATTACH ACCEPT message, shall delete its old TAI list and store the received TAI list.

The MME may include T3412 extended value IE in the ATTACH ACCEPT message only if the UE indicates support of the extended periodic timer T3412 in the MS network feature support IE in the ATTACH REQUEST message.

The MME shall include the T3324 value IE in the ATTACH ACCEPT message only if the T3324 value IE was included in the ATTACH REQUEST message, and the MME supports and accepts the use of PSM.

If the MME supports and accepts the use of PSM, and the UE included the T3412 extended value IE in the ATTACH REQUEST message, then the MME shall take into account the T3412 value requested when providing the T3412 value IE and the T3412 extended value IE in the ATTACH ACCEPT message.

NOTE 3:
Besides the value requested by the UE, the MME can take local configuration  or subscription data provided by the HSS into account when selecting a value for T3412 (3GPP TS 23.401 [10] subclause 4.3.17.3).
Upon receiving the ATTACH ACCEPT message, the UE shall stop timer T3410.

The GUTI reallocation may be part of the attach procedure. When the ATTACH REQUEST message includes the IMSI or IMEI, or the MME considers the GUTI provided by the UE is invalid, or the GUTI provided by the UE was assigned by another MME, 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 enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1.

For a shared network, the TAIs included in the TAI list can contain different PLMN identities. The MME indicates the selected core network operator PLMN identity to the UE in the GUTI (see 3GPP TS 23.251 [8B]).

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. 

If A/Gb mode or Iu mode is supported in the UE, the UE shall set its TIN to "GUTI" when receiving the ATTACH ACCEPT message.

If the ATTACH ACCEPT message contains the T3412 extended value IE, then the UE shall use the value in T3412 extended value IE as periodic tracking area update timer (T3412). If the ATTACH ACCEPT message does not contain T3412 extended value IE, then the UE shall use the value in T3412 value IE as periodic tracking area update timer (T3412).

If the ATTACH ACCEPT message contains the T3324 value IE, then the UE shall use the included timer value for T3324 as specified in 3GPP TS 24.008 [13], subclause 4.7.2.8.

The MME may also include a 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, and if the attach procedure is not for emergency bearer services, the UE shall remove from the list any PLMN code that is already in the list of "forbidden PLMNs" or in the list of "forbidden PLMNs for GPRS service". 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.

If the attach procedure is not for emergency bearer services, and if the PLMN identity of the registered PLMN is a member of the list of "forbidden PLMNs" or the list of "forbidden PLMNs for GPRS service", any such PLMN identity shall be deleted from the corresponding list(s).

The network informs the UE about the support of specific features, such as IMS voice over PS session, location services (EPC-LCS, CS-LCS) or emergency bearer services, in the EPS network feature support information element. In a UE with IMS voice over PS capability, the IMS voice over PS session indicator and the emergency bearer services indicator shall be provided to the upper layers. The upper layers take the IMS voice over PS session indicator into account as specified in 3GPP TS 23.221 [8A], subclause 7.2a and subclause 7.2b, when selecting the access domain for voice sessions or calls. When initiating an emergency call, the upper layers also take both the IMS voice over PS session indicator and the emergency bearer services indicator into account for the access domain selection. In a UE with LCS capability, location services indicators (EPC-LCS, CS-LCS) shall be provided to the upper layers. When MO-LR procedure is triggered by the UE's application, those indicators are taken into account as specified in 3GPP TS 24.171 [13C].

If the UE has initiated the attach procedure due to manual CSG selection and receives an ATTACH ACCEPT message; and the UE sent the ATTACH REQUEST message in a CSG cell, the UE shall check if the CSG ID and associated PLMN identity of the cell are contained in the Allowed CSG list. If not, the UE shall add that CSG ID and associated PLMN identity to the Allowed CSG list and the UE may add the HNB Name (if provided by lower layers) to the Allowed CSG list if the HNB Name is present in neither the Operator CSG list nor the Allowed CSG list.
When the UE receives the ATTACH ACCEPT message combined with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, it shall forward the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to the ESM sublayer. Upon receipt of an indication from the ESM sublayer that the default EPS bearer context has been activated, the UE shall send an ATTACH COMPLETE message together with an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message contained in the ESM message container information element to the network.

Additionally, the UE shall reset the attach attempt counter, service request attempt counter and tracking area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED.

When the UE receives any ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST messages during the attach procedure, the UE shall forward the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message(s) to the ESM sublayer. The UE shall send a response to the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message(s) after successful completion of the attach procedure.

If the attach procedure was initiated in S101 mode, the lower layers are informed about the successful completion of the procedure.

Upon receiving an ATTACH COMPLETE message, the MME shall stop timer T3450, enter state EMM-REGISTERED and consider the GUTI sent in the ATTACH ACCEPT message as valid.

5.5.1.2.5
Attach not accepted by the network

If the attach request cannot be accepted by the network, the MME shall send an ATTACH REJECT message to the UE including an appropriate EMM cause value. 
If the attach procedure fails due to a default EPS bearer setup failure, an ESM procedure failure, operator determined barring is applied on default EPS bearer context activation during attach procedure, or if the PDN CONNECTIVITY REQUEST message is not included in the ATTACH REQUEST message and the UE has not requested CIoT optimizations by including the Preferred network behaviour indication IE in the ATTACH REQUEST message, the MME shall:

-
combine the ATTACH REJECT message with a PDN CONNECTIVITY REJECT message contained in the ESM message container information element. In this case the EMM cause value in the ATTACH REJECT message shall be set to #19 "ESM failure"; or

-
send the ATTACH REJECT message with the EMM cause set to #15 "No suitable cells in tracking area", if the PDN connectivity reject is due to ESM cause #29 subject to operator policies (see 3GPP TS 29.274 [16D] for further details). In this case, the network may additionally include the Extended EMM cause IE with value "E-UTRAN not allowed".
If the attach request is rejected due to the PDN CONNECTIVITY REQUEST message is not included in the ATTACH REQUEST message and the UE has not requested CIoT optimizations by including the Preferred network behaviour indication IE in the ATTACH REQUEST message, the MME shall send the ATTACH REJECT message with the EMM cause set to #19 "ESM failure".

If the UE has not requested CIoT optimizations by including the Preferred network behaviour indication IE in the ATTACH REQUEST message and the MME cannot support any of the CIoT optimizations requested, the MME shall reject the UE's attach request with the EMM cause set to #43 "CIoT optimization not supported".

If the attach request is rejected due to NAS level mobility management congestion control, the network shall set the EMM cause value to #22 "congestion" and assign a back-off timer T3346.

Upon receiving the ATTACH REJECT message, if the message is integrity protected or contains a reject cause other than EMM cause value #25, the UE shall stop timer T3410.

If the ATTACH REJECT message with EMM cause #25 was received without integrity protection, then the UE shall discard the message.

The UE shall take the following actions depending on the EMM cause value received in the ATTACH REJECT message.

#3

(Illegal UE);

#6

(Illegal ME); or

#8

(EPS services and non-EPS services not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. The UE shall consider the USIM as invalid for EPS services and non-EPS services until switching off or the UICC containing the USIM is removed or the timer T3245 expires as described in subclause 5.3.7a. Additionally, the UE shall delete the list of equivalent PLMNs and enter state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the MM parameters update status, TMSI, LAI and ciphering key sequence number, and the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

NOTE:
The possibility to configure a UE so that the radio transceiver for a specific RAT is not active, although it is implemented in the UE, is out of scope of the present specification. 

#7

(EPS services not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed or the timer T3245 expires as described in subclause 5.3.7a. Additionally, the UE shall delete the list of equivalent PLMNs and enter state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

#11
(PLMN not allowed); or

#35
(Requested service option not authorized in this PLMN);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. Additionally, the UE shall delete the list of equivalent PLMNs and reset the attach attempt counter.


In S1 mode, the UE shall store the PLMN identity in the "forbidden PLMN list" and enter state EMM-DEREGISTERED.PLMN-SEARCH and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a. The UE shall perform a PLMN selection according to 3GPP TS 23.122 [6].


In S101 mode, the UE shall store the PLMN identity provided with the indication from the lower layers to prepare for an S101 mode to S1 mode handover in the list of "forbidden PLMNs for attach in S101 mode" and enter the state EMM-DEREGISTERED.NO-CELL-AVAILABLE and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the MM parameters update status, TMSI, LAI, ciphering key sequence number and location update attempt counter, and the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI, GPRS ciphering key sequence number and GPRS attach attempt counter as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value and no RR connection exists.

#12
(Tracking area not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. Additionally, the UE shall reset the attach attempt counter.


In S1 mode, the UE shall store the current TAI in the list of "forbidden tracking areas for regional provision of service" and enter the state EMM-DEREGISTERED.LIMITED-SERVICE.


In S101 mode, the UE shall store the PLMN identity provided with the indication from the lower layers to prepare for an S101 mode to S1 mode handover in the list of "forbidden PLMNs for attach in S101 mode" and enter the state EMM-DEREGISTERED.NO-CELL-AVAILABLE and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI, GPRS ciphering key sequence number and GPRS attach attempt counter as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

#13
(Roaming not allowed in this tracking area);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. The UE shall delete the list of equivalent PLMNs and reset the attach attempt counter.


In S1 mode, the UE shall store the current TAI in the list of "forbidden tracking areas for roaming". Additionally, the UE shall enter the state EMM-DEREGISTERED.LIMITED-SERVICE or optionally EMM-DEREGISTERED.PLMN-SEARCH. The UE shall perform a PLMN selection according to 3GPP TS 23.122 [6].


In S101 mode, the UE shall store the PLMN identity provided with the indication from the lower layers to prepare for an S101 mode to S1 mode handover in the list of "forbidden PLMNs for attach in S101 mode" and enter the state EMM-DEREGISTERED.NO-CELL-AVAILABLE and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI, GPRS ciphering key sequence number and GPRS attach attempt counter as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

#14
(EPS services not allowed in this PLMN);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. Additionally, the UE shall delete the list of equivalent PLMNs and reset the attach attempt counter.


In S1 mode, the UE shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list. Additionally, the UE shall enter state EMM-DEREGISTERED.PLMN-SEARCH and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a. The UE shall perform a PLMN selection according to 3GPP TS 23.122 [6]. 


In S101 mode, the UE shall store the PLMN identity provided with the indication from the lower layers to prepare for an S101 mode to S1 mode handover in the list of "forbidden PLMNs for attach in S101 mode" and enter the state EMM-DEREGISTERED.NO-CELL-AVAILABLE and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI, GPRS ciphering key sequence number and GPRS attach attempt counter as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

#15
(No suitable cells in tracking area);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. Additionally, the UE shall reset the attach attempt counter.


In S1 mode, the UE shall:

-
store the current TAI in the list of "forbidden tracking areas for roaming" and enter the state EMM-DEREGISTERED.LIMITED-SERVICE. AND

-
if the Extended EMM cause IE with value "E-UTRAN not allowed" is included in the ATTACH REJECT message, the UE supports "E-UTRA Disabling for EMM cause #15", and the "E-UTRA Disabling Allowed for EMM cause #15" parameter as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] is present and set to enabled; then the UE shall disable the E-UTRA capability as specified in subclause 4.5 and search for a suitable cell in GERAN or UTRAN radio access technology; otherwise. the UE shall search for a suitable cell in another tracking area or in another location area according to 3GPP TS 36.304 [21].


In S101 mode, the UE shall store the PLMN identity provided with the indication from the lower layers to prepare for an S101 mode to S1 mode handover in the list of "forbidden PLMNs for attach in S101 mode" and enter the state EMM-DEREGISTERED.NO-CELL-AVAILABLE and if the UE is configured to use timer T3245 (see 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17]) then the UE shall start timer T3245 and proceed as described in subclause 5.3.7a.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI, GPRS ciphering key sequence number and GPRS attach attempt counter as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

#22
(Congestion);


If the T3346 value IE is present in the ATTACH REJECT message and the value indicates that this timer is neither zero nor deactivated, the UE shall proceed as described below; otherwise it shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 5.5.1.2.6.


The UE shall abort the attach procedure, reset the attach attempt counter, set the EPS update status to EU2 NOT UPDATED and enter state EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH.


The UE shall stop timer T3346 if it is running.


If the ATTACH REJECT message is integrity protected, the UE shall start timer T3346 with the value provided in the T3346 value IE.

If the ATTACH REJECT message is not integrity protected, the UE shall start timer T3346 with a random value from the default range specified in 3GPP TS 24.008 [13].


The UE stays in the current serving cell and applies the normal cell reselection process. The attach procedure is started if still needed when timer T3346 expires or is stopped.


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status and GPRS attach attempt counter as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

#25
(Not authorized for this CSG);


EMM cause #25 is only applicable when received from a CSG cell. EMM cause #25 received from a non-CSG cell is considered as an abnormal case and the behaviour of the UE is specified in subclause 5.5.1.2.6.


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and store it according to subclause 5.1.3.3). Additionally, the UE shall reset the attach attempt counter and shall enter the state EMM-DEREGISTERED.LIMITED-SERVICE.


If the CSG ID and associated PLMN identity of the cell where the UE has sent the ATTACH REQUEST message are contained in the Allowed CSG list, the UE shall remove the entry corresponding to this CSG ID and associated PLMN identity from the Allowed CSG list.


If the CSG ID and associated PLMN identity of the cell where the UE has sent the ATTACH REQUEST message are contained in the Operator CSG list, the UE shall apply the procedures defined in 3GPP TS 23.122 [6] subclause 3.1A.


The UE shall search for a suitable cell according to 3GPP TS 36.304 [21].


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status and GPRS attach attempt counter as specified in 3GPP TS 24.008 [13] for the case when the normal attach procedure is rejected with the GMM cause with the same value.

#42
(Severe network failure);


The UE shall set the EPS update status to EU2 NOT UPDATED, and shall delete any GUTI, last visited registered TAI, TAI list, eKSI, and list of equivalent PLMNs, and set the attach attempt counter to 5. The UE shall start an implementation specific timer setting its value to 2 times the value of T as defined in 3GPP TS 23.122 [6]. While this timer is running, the UE shall not consider the PLMN + RAT combination that provided this reject cause a candidate for PLMN selection. The UE then enters state EMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [6].


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition set the GMM state to GMM-DEREGISTERED, GPRS update status to GU2 NOT UPDATED, and shall delete the P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number.

#43
(CIoT optimization not supported);


The UE shall set the EPS update status to EU2 NOT UPDATED, and shall delete any GUTI, last visited registered TAI, TAI list, eKSI, and list of equivalent PLMNs, and set the attach attempt counter to 5. The UE shall start an implementation specific timer setting its value to 2 times the value of T as defined in 3GPP TS 23.122 [6]. While this timer is running, the UE shall not consider the PLMN + RAT combination that provided this reject cause a candidate for PLMN selection. The UE then enters state EMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [6].

Other values are considered as abnormal cases. The behaviour of the UE in those cases is specified in subclause 5.5.1.2.6.

5.5.1.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred because of access class barring, ACDC or NAS signalling connection establishment rejected by the network without "Extended wait time" received from lower layers

If access is barred for "originating signalling" (see 3GPP TS 36.331 [22]), the attach procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The attach procedure is started as soon as possible, i.e. when access for "originating signalling" is granted on the current cell or when the UE moves to a cell where access for "originating signalling" is granted.

If access is barred because of access class barring for "originating signalling" (see 3GPP TS 36.331 [22]), ACDC is applicable to the request from the upper layers and the UE supports ACDC, then the attach procedure shall be started.

If access is barred for a certain ACDC category (see 3GPP TS 36.331 [22]), a higher ACDC category is applicable to the request from the upper layers and the UE supports ACDC, then the attach procedure shall be started.

b)
Lower layer failure or release of the NAS signalling connection without "Extended wait time" received from lower layers before the ATTACH ACCEPT or ATTACH REJECT message is received


The attach procedure shall be aborted, and the UE shall proceed as described below.

c)
T3410 timeout


The UE shall abort the attach procedure and proceed as described below. The NAS signalling connection, if any, shall be released locally.
NOTE 1:
The NAS signalling connection can also be released if the UE deems that the network has failed the authentication check as specified in subclause 5.4.2.7.
d)
ATTACH REJECT, other EMM cause values than those treated in subclause 5.5.1.2.5, and cases of EMM cause values  #22 and #25, if considered as abnormal cases according to subclause 5.5.1.2.5


Upon reception of the EMM cause #19 "ESM failure":

-
if the PDN CONNECTIVITY REQUEST message is included in the ATTACH REQUEST message and the UE is not configured for NAS signalling low priority and the ESM cause value received in the PDN CONNECTIVITY REJECT message is not #54 "PDN connection does not exist", the UE may set the attach attempt counter to 5; and
-
if the PDN CONNECTIVITY REQUEST message is not included in the ATTACH REQUEST message and the UE has not requested CIoT optimizations by including the Preferred network behaviour indication IE in the ATTACH REQUEST message, the UE shall abort the attach procedure and only reattempt attach if a PDN CONNECTIVITY REQUEST message is included in the ESM message container of the ATTACH REQUEST message. 
NOTE 2: 
When receiving EMM cause #19 "ESM failure", coordination is required between the EMM and ESM sublayers in the UE to determine whether to set the attach attempt counter to 5.
Upon reception of the EMM cause #43 "CIoT optimization not supported", the UE shall abort the attach procedure.

If the attach request is neither for emergency bearer services nor for initiating a PDN connection for emergency bearer services with attach type not set to "EPS emergency attach", upon reception of the EMM causes #95, #96, #97, #99 and #111 the UE should set the attach attempt counter to 5.



The UE shall proceed as described below.

e)
Change of cell into a new tracking area


If a cell change into a new tracking area occurs before the attach procedure is completed, the attach procedure shall be aborted and re-initiated immediately. If a tracking area border is crossed when the ATTACH ACCEPT message has been received but before an ATTACH COMPLETE message is sent, the attach procedure shall be re-initiated. If a GUTI was allocated during the attach procedure, this GUTI shall be used in the attach procedure.

f)
Mobile originated detach required


The attach procedure shall be aborted, and the UE initiated detach procedure shall be performed.

g)
Detach procedure collision


If the UE receives a DETACH REQUEST message from the network in state EMM-REGISTERED-INITIATED and the detach type indicates "re-attach not required" and no EMM cause IE, or "re-attach not required" and the EMM cause value is not #2 "IMSI unknown in HSS", the detach procedure shall be progressed and the attach procedure shall be aborted. Otherwise the attach procedure shall be progressed and the DETACH REQUEST message shall be ignored.

h)
Transmission failure of ATTACH REQUEST message indication from lower layers


The UE shall restart the attach procedure immediately.

i)
Transmission failure of ATTACH COMPLETE message indication from lower layers


If the current TAI is not in the TAI list, the UE shall restart the attach procedure.

If the current TAI is still in the TAI list, it is up to the UE implementation how to re-run the ongoing procedure. The EMM sublayer notifies the ESM sublayer that the ESM message in the ESM message container IE of the ATTACH COMPLETE has failed to be transmitted.

j)
If the ACTIVATE DEFAULT BEARER CONTEXT REQUEST message combined with the ATTACH ACCEPT is not accepted by the UE due to failure in the UE ESM sublayer, then the UE shall initiate the detach procedure by sending a DETACH REQUEST message to the network. Further UE behaviour is implementation specific.
k)
Indication from the lower layers that an S101 mode to S1 mode handover has been cancelled (S101 mode only)

The UE shall abort the attach procedure and enter state EMM-DEREGISTERED.NO-CELL-AVAILABLE.

l)
"Extended wait time" from the lower layers


If the ATTACH REQUEST message contained the low priority indicator set to "MS is configured for NAS signalling low priority", the UE shall start timer T3346 with the "Extended wait time" value and reset the attach attempt counter.

In other cases the UE shall ignore the "Extended wait time".

The UE shall abort the attach procedure, stay in the current serving cell, change the state to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH and apply the normal cell reselection process.


The UE shall proceed as described below.
m)
Timer T3346 is running


The UE shall not start the attach procedure unless:

-
the UE is a UE configured to use AC11 – 15 in selected PLMN;

-
the UE needs to attach for emergency bearer services; or

-
the UE needs to attach without the NAS signalling low priority indication and if the timer T3346 was started due to rejection of a NAS request message (e.g. ATTACH REQUEST, TRACKING AREA UPDATE REQUEST or EXTENDED SERVICE REQUEST) which contained the low priority indicator set to "MS is configured for NAS signalling low priority".

The UE stays in the current serving cell and applies the normal cell reselection process.
NOTE 3:
It is considered an abnormal case if the UE needs to initiate an attach procedure while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non successful case.


The UE shall proceed as described below.

For the cases b, c, d, l and m:

-
Timer T3410 shall be stopped if still running.

-
For the cases b, c, d, and l when the "Extended wait time" is ignored, if the attach request is neither for emergency bearer services nor for initiating a PDN connection for emergency bearer services with attach type not set to "EPS emergency attach", the attach attempt counter shall be incremented, unless it was already set to 5.

-
If the attach attempt counter is less than 5:

-
for the cases l and m, the attach procedure is started, if still necessary, when timer T3346 expires or is stopped;

-
for the cases b, c, d, and l when the "Extended wait time" is ignored, if the attach request is neither for emergency bearer services nor for initiating a PDN connection for emergency bearer services with attach type not set to "EPS emergency attach", timer T3411 is started and the state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH. When timer T3411 expires the attach procedure shall be restarted, if still required by ESM sublayer.

-
If the attach attempt counter is equal to 5:

-
the UE shall delete any GUTI, TAI list, last visited registered TAI, list of equivalent PLMNs and KSI, shall set the update status to EU2 NOT UPDATED, and shall start timer T3402. The state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH or optionally to EMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [6]; and
-
if A/Gb mode or Iu mode is supported by the UE:
-
the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [13] for the abnormal case when a normal attach procedure fails and the attach attempt counter is equal to 5; and

-
the UE shall attempt to select GERAN or UTRAN radio access technology and proceed with appropriate GMM specific procedures. Additionally, the UE may disable the E-UTRA capability as specified in subclause 4.5.
	*** Next Change ***


8.2.1
Attach accept

8.2.1.1
Message definition

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

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Attach accept message identity
	Message type

9.8
	M
	V
	1

	
	EPS attach result
	EPS attach result

9.9.3.10
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.9.2.9
	M
	V
	1/2

	
	T3412 value
	GPRS timer

9.9.3.16
	M
	V
	1

	
	TAI list
	Tracking area identity list

9.9.3.33
	M
	LV
	7-97

	
	ESM message container
	ESM message container

9.9.3.15
	O
	LV-E
	5-n

	50
	GUTI
	EPS mobile identity

9.9.3.12
	O
	TLV
	13

	13
	Location area identification
	Location area identification

9.9.2.2
	O
	TV
	6

	23
	MS identity


	Mobile identity

9.9.2.3
	O
	TLV
	7-10

	53
	EMM cause
	EMM cause

9.9.3.9
	O
	TV
	2

	17
	T3402 value
	GPRS timer

9.9.3.16
	O
	TV
	2

	59
	T3423 value
	GPRS timer

9.9.3.16
	O
	TV
	2

	4A
	Equivalent PLMNs
	PLMN list

9.9.2.8
	O
	TLV
	5-47

	34
	Emergency number list
	Emergency number list

9.9.3.37
	O
	TLV
	5-50

	64
	EPS network feature support
	EPS network feature support

9.9.3.12A
	O
	TLV
	3

	F-
	Additional update result
	Additional update result

9.9.3.0A
	O
	TV
	1

	5E
	T3412 extended value
	GPRS timer 3

9.9.3.16B
	O
	TLV
	3

	6A
	T3324 value
	GPRS timer 2

9.9.3.16A
	O
	TLV
	3

	6E
	Extended DRX parameters
	Extended DRX parameters

9.9.3.46
	O
	TLV
	3

	xx
	Supported network behaviour information
	Supported network behaviour information
9.9.3.y
	O
	TLV
	3


8.2.1.2
GUTI

This IE may be included to assign a GUTI to the UE during attach or combined EPS/IMSI attach.

8.2.1.3
Location area identification

This IE may be included to assign a new location area identification to a UE during a combined attach.
8.2.1.4
MS identity

This IE may be included to assign or unassign a new TMSI to a UE during a combined attach.
8.2.1.5
EMM cause
This IE shall be included when IMSI attach for non-EPS services is not successful during a combined EPS/IMSI attach procedure.

8.2.1.6
T3402 value

This IE may be included to indicate a value for timer T3402.

8.2.1.7
T3423 value
This IE may be included to indicate a value for timer T3423.

If this IE is not included, the UE shall use the default value.

8.2.1.8
Equivalent PLMNs

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

8.2.1.9
Emergency number list

This IE may be sent by the network. If this IE is sent, the contents of this IE indicates a list of emergency numbers valid within the same country as in the cell on which this IE is received.

8.2.1.10
EPS network feature support

The network may include this IE to inform the UE of the support of certain features. If this IE is not included then the UE shall interpret this as a receipt of an information element with all bits of the value part coded as zero.

8.2.1.11
Additional update result

The network may include this IE to provide the UE with additional information about the result of a combined attach procedure if the procedure was successful for EPS services and non-EPS services, or for EPS services and "SMS only".

8.2.1.12
T3412 extended value
The network may include this IE to provide the UE with longer periodic tracking area update timer.

8.2.1.13
T3324 value

The network shall include the T3324 value IE if:

-
the UE included the T3324 value IE in the ATTACH REQUEST message; and

-
the network supports PSM and accepts the use of PSM.

8.2.1.14
Extended DRX parameters
The network shall include the Extended DRX parameters IE if:

-
the UE included the Extended DRX parameters IE in the ATTACH REQUEST message; and

-
the network supports eDRX and accepts the use of eDRX.

8.2.1.15
Supported network behaviour information
The network shall include the Supported network behaviour IE if:

-
the UE included the Preferred network behaviour indication IE in the ATTACH REQUEST message; and

-
the network supports CIoT optimizations and accepts the use of either control plane or user plane CIoT EPS optimizations.

	*** Next Change ***


8.2.4
Attach request

8.2.4.1
Message definition

This message is sent by the UE to the network in order to perform an attach procedure. See table 8.2.4.1.

Message type:
ATTACH REQUEST

Significance:

dual

Direction:


UE to network

Table 8.2.4.1: ATTACH REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Attach request message identity
	Message type

9.8
	M
	V
	1

	
	EPS attach type
	EPS attach type

9.9.3.11
	M
	V
	1/2

	
	NAS key set identifier
	NAS key set identifier

9.9.3.21
	M
	V
	1/2

	
	EPS mobile identity
	EPS mobile identity

9.9.3.12
	M
	LV
	5-12

	
	UE network capability
	UE network capability

9.9.3.34
	M
	LV
	3-14

	
	ESM message container
	ESM message container

9.9.3.15
	O
	LV-E
	5-n

	19
	Old P-TMSI signature
	P-TMSI signature

9.9.3.26
	O
	TV
	4

	50
	Additional GUTI
	EPS mobile identity

9.9.3.12
	O
	TLV
	13

	52
	Last visited registered TAI
	Tracking area identity

9.9.3.32
	O
	TV
	6

	5C
	DRX parameter
	DRX parameter

9.9.3.8
	O
	TV
	3

	31
	MS network capability
	MS network capability

9.9.3.20
	O
	TLV
	4-10

	13
	Old location area identification
	Location area identification

9.9.2.2
	O
	TV
	6

	9-
	TMSI status
	TMSI status

9.9.3.31
	O
	TV
	1

	11
	Mobile station classmark 2
	Mobile station classmark 2

9.9.2.4
	O
	TLV
	5

	20
	Mobile station classmark 3
	Mobile station classmark 3

9.9.2.5
	O
	TLV
	2-34

	40
	Supported Codecs
	Supported Codec List

9.9.2.10
	O
	TLV
	5-n

	F-
	Additional update type
	Additional update type
9.9.3.0B
	O
	TV
	1

	5D
	Voice domain preference and UE's usage setting
	Voice domain preference and UE's usage setting

9.9.3.44
	O
	TLV
	3

	D-
	Device properties
	Device properties

9.9.2.0A
	O
	TV
	1

	E-
	Old GUTI type
	GUTI type

9.9.3.45
	O
	TV
	1

	C- 
	MS network feature support
	MS network feature support 

9.9.3.20A
	O
	TV
	1

	10
	TMSI based NRI container
	Network resource identifier container

9.9.3.24A
	O
	TLV
	4

	6A
	T3324 value
	GPRS timer 2

9.9.3.16A
	O
	TLV
	3

	5E
	T3412 extended value
	GPRS timer 3

9.9.3.16B
	O
	TLV
	3

	6E
	Extended DRX parameters
	Extended DRX parameters

9.9.3.46
	O
	TLV
	3

	xx
	Preferred network behaviour indication
	Preferred network behaviour indication
9.9.3.x
	O
	TLV
	3


8.2.4.2
Old P-TMSI signature

The UE shall include this IE if the UE holds a valid P-TMSI signature, P-TMSI and RAI, and the TIN either indicates "P-TMSI" or is deleted. If the UE is configured for "AttachWithIMSI" as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] and is attaching in a new PLMN that is neither the registered PLMN nor in the list of equivalent PLMNs, the UE shall not include this IE.

8.2.4.3
Additional GUTI

The UE shall include this IE if the TIN indicates "P-TMSI" and the UE holds a valid GUTI, P-TMSI and RAI. If the UE is configured for "AttachWithIMSI" as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] and is attaching in a new PLMN that is neither the registered PLMN nor in the list of equivalent PLMNs, the UE shall not include this IE.

8.2.4.4
Last visited registered TAI

This IE shall be included if the UE holds a valid last visited registered TAI.

8.2.4.5
DRX parameter

This IE is included if UE supports A/Gb mode or Iu mode or if the UE wants to indicate its UE specific DRX parameters to the network.

8.2.4.6
MS network capability
A UE supporting A/Gb mode or Iu mode shall include this IE to indicate its capabilities to the network.

8.2.4.7
Old location area identification
The UE shall include this IE during a combined attach procedure if it has a valid location area identification.

8.2.4.8
TMSI status

The UE shall include this IE during combined attach procedure if it has no valid TMSI available.

8.2.4.9
Mobile station classmark 2

This IE shall be included if the UE supports SRVCC to GERAN or UTRAN or supports vSRVCC to UTRAN (see 3GPP TS 23.216 [8]), or if the UE is performing a combined attach procedure.

8.2.4.10
Mobile station classmark 3

This IE shall be included if the UE supports SRVCC to GERAN.

8.2.4.11
Supported Codecs

This IE shall be included if the UE supports SRVCC to GERAN or UTRAN or supports vSRVCC to UTRAN to indicate its supported speech codecs for CS speech calls.

8.2.4.12
Additional update type

The UE shall include this IE if the UE requests "SMS only".

8.2.4.13
Voice domain preference and UE's usage setting

This IE shall be included if the UE supports CS fallback and SMS over SGs, or if the UE is configured to support IMS voice, but does not support 1xCS fallback.

8.2.4.14
Device properties
This IE shall be included if the UE is configured for NAS signalling low priority.

8.2.4.15
Old GUTI type
The UE shall include this IE if the type of identity in the EPS mobile identity IE is set to "GUTI".

8.2.4.16
MS network feature support 

This IE shall be included if the UE supports extended periodic timer T3412.

8.2.4.17
TMSI based NRI container

The UE shall include this IE during a combined attach procedure if it has a valid TMSI.

8.2.4.18
T3324 value
The UE may include this IE to request the use of PSM.

8.2.4.19
T3412 extended value
The UE may include this IE to request a particular T3412 value if the T3324 value IE is included.

8.2.4.20
Extended DRX parameters
The UE may include this IE to request the use of eDRX.

8.2.4.21
Preferred network behaviour indication

The UE may include this IE to request the use of CIoT EPS optimization.

	*** Next Change ***


9.9.3.x
Preferred network behaviour indication
The purpose of the Preferred network behaviour indication information element is to indicate the set of CIoT optimization capabilities that are supported by the UE and the Network Behaviour the UE is expecting to be available in the network.
The Preferred network behaviour indication information element is coded as shown in figure 9.9.3.x.1 and table 9.9.3.x.1.

The Preferred network behaviour indication is a type 4 information element with a length of 3 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Preferred network behaviour indication IEI
	octet 1

	Length of Preferred network behaviour indication contents
	octet 2

	0
	0
	0
	SMS-CIoT
	S1U-DATA
	PREF-CP-CIoT
	UP-CIoT
	CP-CIoT
	octet 3

	Spare
	
	
	
	
	
	


Figure 9.9.3.12A.1: Preferred network behaviour indication information element

Table 9.9.3.12A.1: Preferred network behaviour indication information element

	Control Plane CIoT EPS optimization indicator (CP-CIoT) (octet 3, bit 1)

	

	Bit

	1
	
	
	
	

	0
	
	
	
	Control Plane CIoT EPS optimization not supported

	1
	
	
	
	Control Plane CIoT EPS optimization supported

	

	User Plane CIoT EPS optimization indicator (UP-CIoT) (octet 3, bit 2)

	

	Bit

	2
	
	
	
	

	0
	
	
	
	User Plane CIoT EPS optimization not supported

	1
	
	
	
	User Plane CIoT EPS optimization supported

	

	Prefer control Plane CIoT EPS optimization indicator in EPC (PREF-CP-CIoT) (octet 3, bit 3)

	

	Bit

	3
	
	
	
	

	0
	
	
	
	Control Plane CIoT EPS optimization not preferred

	1
	
	
	
	Control Plane CIoT EPS optimization preferred 

	

	S1-U Data transfer (S1U-DATA) (octet 3, bit 4)

	

	Bit

	4
	
	
	
	

	0
	
	
	
	S1-U data transfer not supported

	1
	
	
	
	S1-U data transfer supported

	

	SMS without combined attach for CIoT (SMS-CIoT) (octet3, bit5)

	

	Bit

	5
	
	
	
	

	0
	
	
	
	SMS without combined attach is not requested

	1
	
	
	
	SMS without combined attach is requested (Note 1)

	

	Note 1: SMS without combined attach means to request SMS services for EPS attached UE.

	


	*** Next Change ***


9.9.3.y
Supported network behaviour information
The purpose of the Supported network behaviour information element is to indicate to the UE the set of CIoT optimization features that are supported by the network and the accepted CIoT optimization behavior.
The Supported network behaviour information element is coded as shown in figure 9.9.3.x.1 and table 9.9.3.x.1.

The Pre Supported ferred network behaviour is a type 4 information element with a length of 3 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Supported network behaviour indication IEI
	octet 1

	Length of Supported network behaviour indication contents
	octet 2

	0
	0
	0
	SMS-CIoT-ACC
	UP-CIoT-ACC
	CP-CIoT-ACC
	UP-CIoT
	CP-CIoT
	octet 3

	Spare
	
	
	
	
	
	


Figure 9.9.3.12A.1: Supported network behaviour information information element

Table 9.9.3.12A.1: Supported network behaviour information information element

	Control Plane CIoT EPS optimization indicator (CP-CIoT) (octet 3, bit 1)

	

	Bit

	1
	
	
	
	

	0
	
	
	
	Control Plane CIoT EPS optimization not supported

	1
	
	
	
	Control Plane CIoT EPS optimization supported

	

	User Plane CIoT EPS optimization indicator (UP-CIoT) (octet 3, bit 2)

	

	Bit

	2
	
	
	
	

	0
	
	
	
	User Plane CIoT EPS optimization not supported

	1
	
	
	
	User Plane CIoT EPS optimization supported

	

	CP-CIoT accept indicator (CP-CIoT-ACC) (octet 3, bit 3)

	

	Bit

	2
	
	
	
	

	0
	
	
	
	CP-CIoT not accepted

	1
	
	
	
	CP-CIoT accepted

	

	UP-CIoT accept indicator (CP-CIoT-ACC) (octet 3, bit 4)

	Bit

	2
	
	
	
	

	0
	
	
	
	UP-CIoT not accepted

	1
	
	
	
	UP-CIoT accepted

	

	SMS without combined attach accept indicator (SMS-CIOT-ACC) (octet 3, bit 5)

	

	Bit

	5
	
	
	
	

	0
	
	
	
	SMS without combined attach not accepted

	1
	
	
	
	SMS without combined attach accepted

	


	*** Next Change ***


9.9.4.10
PDN type

The purpose of the PDN type information element is to indicate the type of the PDN, which can be IP based or non-IP based. For IP based PDN, the PDN type indicates the IP version capability of the IP stack associated with the UE.

The PDN type information element is coded as shown in figure 9.9.4.10.1 and table 9.9.4.10.1.

The PDN type is a type 1 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	PDN type IEI
	0

Spare
	PDN type value
	octet 1


Figure 9.9.4.10.1: PDN type information element
Table 9.9.4.10.1: PDN type information element

	PDN type value (octet 1)

	Bits

	3
	2
	1
	
	

	0
	0
	1
	
	IPv4

	0
	1
	0
	
	IPv6

	0
	1
	1
	
	IPv4v6

	1
	0
	0
	
	unused; shall be interpreted as "IPv6" if received by the network

	1
	0
	0
	
	Non-IP

	

	All other values are reserved.

	

	Bit 4 of octet 1 is spare and shall be coded as zero.

	


A.3
Causes related to PLMN specific network failures and congestion/authentication failures

Cause #16 – MSC temporarily not reachable


This EMM cause is sent to the UE if it requests a combined EPS attach or tracking area updating in a PLMN where the MSC is temporarily not reachable via the EPS part of the network.

Cause #17 – Network failure


This EMM cause is sent to the UE if the MME cannot service an UE generated request because of PLMN failures.

Cause #18 – CS domain not available


This EMM cause is sent to the UE if the MME cannot service an UE generated request because CS domain is not available and SMS in MME is not supported.

Cause #19 – ESM failure


This EMM cause is sent to the UE when there is a failure in the ESM message contained in the EMM message.

Cause #20 – MAC failure


This EMM cause is sent to the network if the USIM detects that the MAC in the AUTHENTICATION REQUEST message is not fresh (see 3GPP TS 33.401 [19]).

Cause #21 – Synch failure


This EMM cause is sent to the network if the USIM detects that the SQN in the AUTHENTICATION REQUEST message is out of range (see 3GPP TS 33.401 [19]).

Cause #22 – Congestion


This EMM cause is sent to the UE because of congestion in the network (e.g. no channel, facility busy/congested etc.).

Cause #23 – UE security capabilities mismatch


This EMM cause is sent to the network if the UE detects that the UE security capability does not match the one sent back by the network.
Cause #24 – Security mode rejected, unspecified


This EMM cause is sent to the network if the security mode command is rejected by the UE if the UE detects that the nonceUE does not match the one sent back by the network or for unspecified reasons.

Cause #26 – Non-EPS authentication unacceptable


This EMM cause is sent to the network in S1 mode if the "separation bit" in the AMF field of AUTN is set to 0 in the AUTHENTICATION REQUEST message (see 3GPP TS 33.401 [19]).

Cause #39 – CS service temporarily not available

This EMM cause is sent to the UE when the CS fallback or 1xCS fallback request cannot be served temporarily due to O&M reasons or a mobile terminating CS fallback call is aborted by the network during call establishment (see 3GPP TS 29.118 [16A]).

Cause #42 – Severe network failure


This EMM cause is sent to the UE when the network has determined that the requested procedure cannot be completed successfully due to network failure. The failure is not expected to be temporary and repeated request is not likely to succeed in near future.
Cause #43 – CIoT optimization not supported

This EMM cause is sent to the UE if the UE has requested CIoT optimizations (CP-CIoT or UP-CIoT) but the MME does not support any of the requested CIoT optimizations.

	*** End Change ***
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