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1. Introduction
Detach procedure for non-EPS services is used for the CS fallback in EPS. 
2. Reason for Change

The network-initiated detach procedure in subclause 5.5.2.3 of TS 24.301 v1.0.0 is missing the specification of the detach for non-EPS services. Also, a new detach type IE value "IMSI detached" needs to be added in subclause 9.9.3.6. 

3. Proposal

It is proposed to agree the following changes to subclause 5.5.2.3 and 9.9.3.6 of TS 24.301 v1.0.0.

* * * First Change * * * *

5.5.2.3
Network initiated detach procedure
5.5.2.3.1
Network initiated detach procedure initiation
The network initiates the detach procedure by sending a DETACH REQUEST message to the UE. The network may include an EMM cause IE to specify the reason for the detach request. The network shall start timer T3422. If the detach type IE indicates “re-attach not required” or “re-attach required”, the network shall deactivate the EPS bearer context(s) for the UE locally and enter state EMM-DEREGISTERED-INITIATED.
5.5.2.3.2
Network initiated detach procedure completion by the UE
When receiving the DETACH REQUEST message and the Detach type IE indicates "re-attach required", the UE shall deactivate the EPS bearer context(s) including the EPS default bearer context locally without peer-to-peer signalling between the UE and the MME. The UE shall then send a DETACH ACCEPT message to the network and enter state EMM-DEREGISTERED. The UE shall, after the completion of the detach procedure, initiate an attach procedure, using the existing NAS signalling connection.
A UE which receives a DETACH REQUEST message with detach type indicating “re-attach required” or “re-attach not required” and no cause code, is only detached for EPS services in the network.
When receiving the DETACH REQUEST message and the detach type IE indicates “IMSI detach”, the UE shall not deactivate the EPS bearer context(s) including the EPS default bearer context. The UE shall set the MM update status to U2 NOT UPDATED. A UE may send a DETACH ACCEPT message to the network, and shall re-attach to non-EPS service by performing the combined tracking area updating procedure according to subclause 5.5.3.3, sending a TRACKING AREA UPDATE REQUEST message with update type IE indicating “Combined TA/LA updating with IMSI attach”.
If the detach type IE idicates “re-attach required” or “re-attach not required” and the UE is attached for EPS and non-EPS services, then if in the UE the timer T3212 is not already running, the timer T3412 shall be set to its initial value and restarted.
When receiving the DETACH REQUEST message and the Detach type IE indicates "re-attach not required" and the cause code is not “#2 (IMSI unknown in HLR)”, the UE shall deactivate the EPS bearer context(s) including the EPS default bearer context locally without peer-to-peer signalling between the UE and the MME. The UE shall then send a DETACH ACCEPT message to the network and enter state EMM-DEREGISTERED.
If the detach type IE indicates “IMSI detach”, or "re-attach required" then the UE shall ignore the cause code if received.
If the detach type IE indicates "re-attach not required", the UE shall take the following actions depending on the received EMM cause code:

#2

(IMSI unknown in HLR)

The UE shall handle the MM parameters update status, TMSI, LAI and ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required". The USIM shall be considered as invalid for non-EPS services until switching off or the UICC containing the USIM is removed.
The UE is still attached for EPS services in the network. 
#3

(Illegal MS);

#6

(Illegal ME);

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 KSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the MM parameters update status, TMSI, LAI and ciphering key sequence number and the GMM parameters GMM state, RAI, P-TMSI, P-TMSI signature, GPRS ciphering key sequence number and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required". The USIM shall also be considered as invalid for non-EPS services until switching off or the UICC containing the USIM is removed.

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

#7

(GPRS 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 KSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, RAI, P‑TMSI, P-TMSI signature, GPRS ciphering key sequence number and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required".
The UE shall set the timer T3212 to its initial value and restart it, if it is not already running.

The UE is still attached for non-EPS services in the network.
#8

(GPRS services and non-GPRS 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 KSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the MM parameters update status, TMSI, LAI and ciphering key sequence number and the GMM parameters GMM state, RAI, P-TMSI, P-TMSI signature, GPRS ciphering key sequence number and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required". The USIM shall also be considered as invalid for non-EPS services until switching off or the UICC containing the USIM is removed.

#11
(PLMN 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 KSI. The UE shall delete the list of equivalent PLMNs and enter the state EMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the PLMN identity in the "forbidden PLMN list".


The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3].


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the MM parameters update status, TMSI, LAI and ciphering key sequence number and the GMM parameters GMM state, RAI, P-TMSI, P-TMSI signature, GPRS ciphering key sequence number and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required".

#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 KSI. The UE shall reset the attach attempt counter and shall enter the state EMM-DEREGISTERED.LIMITED-SERVICE.


The UE shall store the current TAI in the list of "forbidden tracking areas for regional provision of service".


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the MM parameters update status, TMSI, LAI and ciphering key sequence number and the GMM parameters GMM state, RAI, P‑TMSI, P-TMSI signature, GPRS ciphering key sequence number and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required".

#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 KSI. The UE shall delete the list of equivalent PLMNs, reset the attach attempt counter and shall change to state EMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the current TAI in the list of "forbidden tracking areas for roaming".


The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3]


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the MM parameters update status, TMSI, LAI and ciphering key sequence number and the GMM parameters GMM state, RAI, P‑TMSI, P-TMSI signature, GPRS ciphering key sequence number and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required".

#14
(GPRS 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). Furthermore the UE shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall enter the state EMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list.


The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3]. 


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required".
The UE shall set the timer T3212 to its initial value and restart it, if it is not already running.

The UE is still attached for non-EPS services in the network.
#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 KSI. The UE shall reset the attach attempt counter and shall enter the state EMM-DEREGISTERED.LIMITED-SERVICE.


The UE shall store the current TAI in the list of "forbidden tracking areas for roaming".


The UE shall search for a suitable cell in another tracking area or in another location area in the same PLMN according to 3GPP TS 36.304 [13].


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the MM parameters update status, TMSI, LAI and ciphering key sequence number and the GMM parameters GMM state, RAI, P‑TMSI, P-TMSI signature, GPRS ciphering key sequence number and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when a DETACH REQUEST is received with this cause value and with detach type set to "re-attach not required".
Editor's note: The impacts from reception of an EMM cause code different from the ones listed above and the actions the UE shall take when receiving such cause code are FFS.

5.5.2.3.3
Network initiated detach procedure completion by the network
The network shall, upon receipt of the DETACH ACCEPT message, stop timer T3422 and enter state EMM-DEREGISTERED.

5.5.2.3.4
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Transmission failure of DETACH ACCEPT message indication from lower layers


The detach procedure shall be progressed and the UE shall send the DETACH ACCEPT message.

5.5.2.3.5
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
T3422 time-out


On the first expiry of the timer, the network shall retransmit the DETACH REQUEST message and shall start timer T3422. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3422, the detach procedure shall be aborted and the network changes to state EMM-DEREGISTERED.

b)
Lower layer failure


The detach procedure is aborted and the network changes to state EMM-DEREGISTERED.

c)
Detach procedure collision


If the network receives a DETACH REQUEST message with "switch off" indication, before the network initiated GPRS detach procedure has been completed, both procedures shall be considered completed.


If the network receives a DETACH REQUEST message without "switch off" indication, before the network initiated detach procedure has been completed, the network shall send a DETACH ACCEPT message to the UE.

d)
Detach and attach procedure collision


If the network receives an ATTACH REQUEST message before the network initiated detach procedure with detach type "re-attach not required" has been completed, the network shall ignore the ATTACH REQUEST message. If the Detach type IE, sent in the DETACH REQUEST message, indicates "re-attach required" the detach procedure is aborted and the attach procedure shall be progressed after the EPS bearer context(s) have been deleted. If the detach type IE value, sent in DETACH REQUEST
 message, indicates “IMSI detach” the detach procedure is aborted and the attach procedure shall be progressed. 
e)
Detach and tracking area updating procedure collision


If the detach type IE value, sent in DETACH REQUEST message, indicates “re-attach required” or “re-attach not required” and the network receives a TRACKING AREA UPDATE REQUEST message before the network initiated detach procedure has been completed, the detach procedure shall be progressed, i.e. the TRACKING AREA UPDATE REQUEST message shall be ignored.
If the detach type IE value, sent in DETACH REQUEST message, indicates “IMSI detach” and the nework receives a TRACKING AREA UPDATE REQUEST message before the network initiated detach procedure has been completed, the network shall abort the detach procedure, shall stop T3422 and shall progress the tracking area update procedure.
f)
Detach and service request procedure collision


If the network receives a SERVICE REQUEST message before the network initiated detach procedure has been completed, the network shall ignore the SERVICE REQUEST message.
* * * Second Change * * * *

9.9.3.6
Detach type

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

The Detach type information element is coded as shown in figure 9.9.3.6.1 and table 9.9.3.6.1.

The Detach type is a type 1 information element.
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Figure 9.9.3.6.1: Detach type information element

Table 9.9.3.6.1: Detach type information element

	Type of detach (octet 1)

	

	In the UE to network direction:

	Bits

	3
	2
	1
	
	

	0
	0
	1
	
	EPS detach

	0
	1
	0
	
	IMSI detach

	0
	1
	1
	
	combined EPS/IMSI detach

	

	All other values are interpreted as "combined EPS/IMSI detach" in this version of the protocol.

	

	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
	
	IMSI detach

	

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

	

	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 Change * * * *
