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	Reason for change:
(

	As documented by SA2 in their LS in C1-102172 and in the SA2 discusssion paper  S2-102407, there is an issue during roaming retry for CS fallback mobile terminating call, i.e. when the MSC handling the LA the UE is registered with (which is the MSC that has paged the UE) is different from the MSC handling the new location area where the UE camps on after CS fallback.

In such scenario the UE has to perform a location updating procedure first. However, location updating procedure may complete in the MSC before the MT IAM arrives at the MSC. This means that the MSC may release the connection with the UE before the MT IAM arrives at the MSC, with the following consequences: 

· the MSC has to page again the UE, which proves to be rather innefficient from signalling perspective, and 

· if in the meantime the UE has moved back to E-UTRAN, the mobile terminating call will fail. 

As quoted from SA2 discussion paper S2-102407, 

“This scenario is not a rare case; it may happen in situations where:

· 2G-MSCs are separated from 3G-MSCs. As the TAI can only be mapped to one single LAI, the preferred RAT should be configured by the operator in the MME; let’s assume that LAI-1 mapped from TAI-1 in the MME is in RAT-A (2G resp. 3G). If the coverage in the vicinity is better in RAT-B (3G resp. 2G)  for example due to e.g. 2G and 3G frequency bands favouring RAT-B indoor and RAT-A outdoor. 

· TAI-1 border is not aligned to LAI-1, as this is difficult in practice. This may occur for example if the size of the TAs is in the same order of magnitude of the LAs, if the mapping is not accurate in the MME or due to imperfect LTE/3G radio alignment due to RF.” 

SA2 have discussed this issue and have agreed on a solution for Rel-9 (in CR0208r2, S2-103068), introducing an indication from the UE in the Location Updating Request message so that the MSC could keep the connection with the UE, thus enabling the successful establishment of the MT Call. 

This CR implements stage 3 details for the SA2 agreements.
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	A new IE is added to LOCATION UPDATING REQUEST message, with one bit indicating whether the location update is triggered in the context of CS fallback for mobile terminating call. 

The conditions for the UE when to set this IE are specified.

The corresponding NW behaviour is specified: the network shall maintain the connection with the UE. 
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	Loss of MT calls during roaming retry. This would also mean very poor user experience in the case when the paging for CS fallback was done while the UE was in EMM CONNECTED mode and the user was informed of an incoming call already.
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First change
4.4.4.6
Location updating accepted by the network

If the location updating is accepted by the network a LOCATION UPDATING ACCEPT message is transferred to the mobile station.

In case the identity confidentiality service is active (see subclauses 4.3.1 and 4.4.4.4), the TMSI reallocation may be part of the location updating procedure. The TMSI allocated is then contained in the LOCATION UPDATING ACCEPT message together with the location area identifier LAI. The network shall in this case start the supervision timer T3250 as described in subclause 4.3.1.

In a shared network, the network shall indicate in the LAI the PLMN identity of the CN operator that has accepted the location updating (see 3GPP TS 23.251 [109]).

If the network wishes to prolong the RR connection to allow the mobile station to initiate MM connection establishment (for example if the mobile station has indicated in the LOCATION UPDATING REQUEST that it has a follow-on request pending) the network shall send "follow on proceed" in the LOCATION UPDATING ACCEPT and start timer T3255.
If the mobile station has indicated "CS fallback mobile terminating call" in the LOCATION UPDATING REQUEST message, the network shall maintain the RR connection for an implementation dependent duration to allow for mobile terminating call establishment. The network shall ignore the "CS fallback mobile terminating call" indication in the LOCATION UPDATING REQUEST message if the mobile station has also indicated in the LOCATION UPDATING REQUEST message that it has a follow-on request pending.
The mobile station receiving a LOCATION UPDATING ACCEPT message shall store the received location area identification LAI, stop timer T3210, reset the attempt counter and set the update status in the SIM/USIM to UPDATED. If the message contains an IMSI, the mobile station is not allocated any TMSI, and shall delete any TMSI in the SIM/USIM accordingly. If the message contains a TMSI, the mobile station is allocated this TMSI, and shall store this TMSI in the SIM/USIM and a TMSI REALLOCATION COMPLETE shall be returned to the network. If neither IMSI nor TMSI is received in the LOCATION UPDATING ACCEPT message, the old TMSI if any available shall be kept.
If the MS has initiated the location updating procedure due to manual CSG selection and receives a LOCATION UPDATING ACCEPT message, and the MS sent the LOCATION UPDATING REQUEST message in a CSG cell, the MS shall check if the CSG ID of the cell is contained in the Allowed CSG list. If not, the MS shall add that CSG ID to the Allowed CSG list.
If the LAI or PLMN identity contained in the LOCATION UPDATING ACCEPT message is a member of the list of "forbidden location areas for regional provision of service", the list of "forbidden location areas for roaming" or the "forbidden PLMN list" then such entries shall be deleted.

The network may also send a list of "equivalent PLMNs" in the LOCATION UPDATING ACCEPT message. Each entry of the list contains a PLMN code (MCC+MNC). The mobile station shall store the list, as provided by the network, except that any PLMN code that is already in the "forbidden PLMN list" shall be removed from the "equivalent PLMNs" list before it is stored by the mobile station. In addition the mobile station shall add to the stored list the PLMN code of the registered PLMN that sent the list. All PLMNs in the stored list shall be regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover. The stored list in the mobile station shall be replaced on each occurrence of the LOCATION UPDATING ACCEPT message. If no list is contained in the message, then the stored list in the mobile station shall be deleted. The list shall be stored in the mobile station while switched off so that it can be used for PLMN selection after switch on.

After that, the mobile station shall act according to the presence of the "Follow-on proceed" information element in the LOCATION UPDATING ACCEPT; if this element is present and the mobile station has a CM application request pending, it shall send a CM SERVICE REQUEST to the network and proceed as in subclause 4.5.1.1. Otherwise, it shall start timer T3240 and enter state WAIT FOR NETWORK COMMAND.

Furthermore, the network may grant authorisation for the mobile station to use GSM-Cordless Telephony System (CTS) in the Location Area and its immediate neighbourhood. The mobile should memorise this permission in non-volatile memory. If the "CTS permission" IE is not present in the message, the mobile is not authorised to use GSM-CTS, and shall accordingly delete any memorised permission.

NOTE 1:
the interaction between CTS and GPRS procedures are not yet defined.

The network may also send a list of local emergency numbers in the LOCATION UPDATING ACCEPT, by including the Emergency Number List IE. The mobile equipment shall store the list, as provided by the network, except that any emergency number that is already stored in the SIM/USIM shall be removed from the list before it is stored by the mobile equipment. If there are no emergency numbers stored on the SIM/USIM, then before storing the received list the mobile equipment shall remove from it any emergency number stored permanently in the ME for use in this case (see 3GPP TS 22.101 [8]). The list stored in the mobile equipment shall be replaced on each receipt of a new Emergency Number List IE.

The emergency number(s) received in the Emergency Number List IE are valid only in networks with the same MCC as in the cell on which this IE is received. If no list is contained in the LOCATION UPDATING ACCEPT message, then the stored list in the mobile equipment shall be kept, except if the mobile equipment has successfully registered to a PLMN with an MCC different from that of the last registered PLMN.

The mobile equipment shall use the stored list of emergency numbers received from the network in addition to the emergency numbers stored on the SIM/USIM or ME to detect that the number dialled is an emergency number.

NOTE 2:
The mobile equipment may use the emergency numbers list to assist the end user in determining whether the dialled number is intended for an emergency service or for another destination, e.g. a local directory service. The possible interactions with the end user are implementation specific.

The list of emergency numbers shall be deleted at switch off and removal of the SIM/USIM. The mobile equipment shall be able to store up to ten local emergency numbers received from the network.

Next change
4.5.1.3.4
Paging response for CS fallback
The network may initiate the paging procedure for CS services when the MS is IMSI attached for CS services via EMM combined procedures, as described in 3GPP TS 24.301 [120].
At reception of an indication of paging for CS services from EMM, the MM sublayer in the MS requests EMM to perform the service request procedure for CS fallback.

After the MS changes to a GERAN or UTRAN cell, the MS shall:

-
In A/Gb mode: ask for the establishment of an RR connection and proceed as if a paging has been received in the lower layers;

-
In Iu mode: ask for the establishment of an RRC connection and respond with the PAGING RESPONSE message defined in 3GPP TS 44.018 [84], subclause 9.1.25. For reasons of backward compatibility the paging response shall use the RR protocol discriminator.
If the MS determines, before sending the response to paging, that it is in a different location area than the stored location area, the MS shall initiate a normal location updating procedure or a combined routing area update procedure first, depending on Network Mode of Operation. The MS should perform location area updating procedure and routing area update procedure instead of combined routing area update procedure in NMO I. If the location area of the current cell is not available, the MS may initiate a normal location updating procedure directly. 
When initiating the location updating procedure, the mobile station shall indicate "CS fallback mobile terminating call" in the Additional update parameters IE. The MM connection establishment is delayed until successful completion of the normal location updating or combined routing area update procedure. After the completion of the normal location updating procedure, the MS shall not send the PAGING RESPONSE message.
NOTE:
For the race condition when the mobile station has a CM application request pending, the mobile station indicates that it has a follow-on request pending. In this case, the "CS fallback mobile terminating call" indication can be omitted.
Next change
9.2.15
Location updating request

This message is sent by the mobile station to the network either to request update of its location file (normal updating or periodic updating) or to request IMSI attach. See table 9.2.17/3GPP TS 24.008.

Message type:
LOCATION UPDATING REQUEST

Significance:

dual

Direction:


mobile station to network

Table 9.2.17/3GPP TS 24.008: LOCATION UPDATING REQUEST message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Mobility management
	Protocol discriminator
	M
	V
	1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Skip Indicator
	Skip Indicator
	M
	V
	1/2

	
	
	10.3.1
	
	
	

	
	Location Updating
	Message type
	M
	V
	1

	
	Request message type
	10.4
	
	
	

	
	Location updating type
	Location updating type
	M
	V
	1/2

	
	
	10.5.3.5
	
	
	

	
	Ciphering key sequence
	Ciphering key sequence
	M
	V
	1/2

	
	number
	number
	
	
	

	
	
	10.5.1.2
	
	
	

	
	Location area
	Location area
	M
	V
	5

	
	identification
	identification
	
	
	

	
	
	10.5.1.3
	
	
	

	
	Mobile station
	Mobile station
	M
	V
	1

	
	classmark
	classmark 1
	
	
	

	
	
	10.5.1.5
	
	
	

	
	Mobile identity
	Mobile identity
	M
	 LV
	2-9

	
	
	10.5.1.4
	
	
	

	33
	Mobile station
	Mobile station
	O
	TLV
	5

	
	classmark for UMTS
	classmark 2
	
	
	

	
	
	10.5.1.6
	
	
	

	C-
	Additional update parameters
	Additional update parameters
	O
	TV
	1

	
	
	10.5.3.14
	
	
	


9.2.15.1
Location area identification

The location area identification stored in the SIM/USIM is used.

9.2.15.2
Mobile Station Classmark

This IE shall include for multiband MS the Classmark 1 corresponding to the frequency band in use.

9.2.15.3
Mobile Station Classmark for Iu mode
This IE shall be included when the mobile station is in Iu mode network. The IE shall not be included when the mobile station is in A/Gb mode network.
9.2.15.4
Additional update parameters
The mobile station shall include this IE if, during CS fallback for mobile terminating calls, the UE determines that it has to perform location updating when it enters a GERAN or UTRAN cell (see subclause 4.5.1.3.4).
Next change
10.5.3.14
Additional update parameters
The purpose of the Additional update parameters information element is to provide additional information during location updating procedure.

The Additional update parameters information element is coded as shown in figure 10.5.3.14.1 and table 10.5.3.14.1.

The Additional update parameters is a type 1 information element.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Additional update parameters
IEI
	0
Spare
	0
Spare
	0

Spare
	CSMT
	octet 1


Figure 10.5.3.14.1: Additional update parameters information element

Table 10.5.3.14.1: Additional update parameters information element

	Additional update parameters value (octet 1, bit 1 to 4)

	CSMT (1 bit field)



	Bit

	1
	

	0
	No additional information.

	1
	CS fallback mobile terminating call

	

	Bits 4 to 2 of octet 1 are spare and shall be all coded as zero.

	


End of changes
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