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1
Requirements

TS 22.368 v11.2.0 contains requirements for “Packet Switched (PS) only” operation: 
“7.2.4
Packet Switched (PS) only

The MTC Feature Packet Switched Only is intended for use with MTC Devices that only require packet switched services.

For the Packet Switched Only MTC Feature:

-
A network operator shall be able to provide PS only subscriptions with or without assigning an MSISDN.

-
Remote MTC Device triggering shall be supported with or without assigning an MSISDN.

-
Remote MTC Device configuration shall be supported without the use of an MSISDN.

NOTE:
Current remote MTC Device configuration solutions (i.e. Device Management and Over-the-Air configuration) are based on SMS, which assumes the use of MSISDNs.”

To meet these requirements, (at least) the following two things appear to be necessary:

a) the ability to use SMS with a non-E.164 MSISDN; and

b) the ability to efficiently use SMS on LTE while preventing CS domain operation in 2G/3G.

For low end machine operation, SMS over IMS appears to be a heavyweight solution, hence SMS over SGs needs to be supported. But SMS over SGs requires a CS domain subscription.

This paper just addresses aspect (b)
2
How can the VPLMN support SMS over SGs but inhibit 2G/3G CS access?
Currently, an operator can:

i) disable the use of the CS domain by using cause #2 “IMSI unknown in HLR” which, despite its name, stops CS access but still permits PS domain access. However, the use of this cause value will stop the mobile attempting to perform a combined update on LTE.
ii) use #15 “no suitable cells in the LA” to cause the mobile to search for another LA or Tracking Area – but packet access in the 2G/3G location/routeing area is blocked.

iii) use other cause values as specified in TSs 24.008 and 24.301. 

However, there does not seem to be any cause value that indicates that the MS shall not use the 2G and 3G CS domains but IS permitted to attempt combined updates on LTE.

( it is suggested that new MM/GMM functionality is added to TS 24.008 and TS 29.018 for this purpose.

3
How can the HPLMN control which subscribers are allowed “SMS over SGs” but not 2G/3G?
In the UpdateLocation message from the MSC to the HLR, the MSC indicates which RATs it supports (in the supportedRAT-TypesIndicator which is in the vlr-Capability field). The encoding includes e-UTRAN support. 

The InsertSubscriberData response from the HLR to the MSC includes accessRestrictionData which independently indicates whether 2G, 3G and LTE are permitted.
These signalling fields could be used by the visited MSC (and HLR) to control whether the MSC uses the above new MM/Gs functionality to restrict the mobile to LTE-only CS domain SMS.

4
Proposals
a) it is proposed that the CR to TS 23.272 in S2-114350 is discussed and agreed;

b) it is proposed that other working groups (e.g. CT 1 and CT 4) are requested to proceed with any necessary stage 3 (e.g. in TSs 24.008, 29.018, 29.010) and stage 2 work (e.g. in TS 23.012).

Annex: extracts from specifciations
From 24.301 10.3.0

5.5.1.3.4.3
Combined attach successful for EPS services only

Apart from the actions on the tracking area updating attempt counter, the description for attach for EPS services as specified in subclause 5.5.1.2.4 shall be followed. In addition, the following description for attach for non-EPS services applies.

The UE receiving the ATTACH ACCEPT message takes one of the following actions depending on the EMM cause value:

#2

(IMSI unknown in HSS)


The UE shall stop T3410 if still running and shall reset the tracking area updating attempt counter. The UE shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The UE shall enter state EMM-REGISTERED.NORMAL-SERVICE. The new MM state is MM IDLE. The USIM shall be considered as invalid for non-EPS services until switching off or the UICC containing the USIM is removed.

And in 24.008 v10.3.0 for Gs

4.7.3.2.3.2
Combined attach successful for GPRS services only

Apart from the actions on the routing area updating attempt counter, the description for IMSI attach for GPRS services as specified in subclause 4.7.3.1.3 shall be followed. In addition, the following description for IMSI attach for non-GPRS services applies.

The MS receiving the ATTACH ACCEPT message takes one of the following actions depending on the reject cause:

# 2

(IMSI unknown in HLR) 


The MS shall stop timer T3310 if still running and shall reset the routing area updating attempt counter. The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The MS shall enter state GMM-REGISTERED.NORMAL-SERVICE. The new MM state is MM IDLE. The SIM/USIM shall be considered as invalid for non-GPRS services until switching off or the SIM/USIM is removed.

From 29.002  v10.3.0

InsertSubscriberDataArg ::= SEQUENCE {


imsi


[0] IMSI

OPTIONAL,


COMPONENTS OF
SubscriberData,


extensionContainer
[14] ExtensionContainer
OPTIONAL,


... ,



naea-PreferredCI
[15] NAEA-PreferredCI
OPTIONAL,


-- naea-PreferredCI is included at the discretion of the HLR operator.


gprsSubscriptionData
[16] GPRSSubscriptionData
OPTIONAL,


roamingRestrictedInSgsnDueToUnsupportedFeature [23] 
NULL









OPTIONAL, 


networkAccessMode
[24] NetworkAccessMode
OPTIONAL,


lsaInformation
[25] LSAInformation
OPTIONAL,


lmu-Indicator
[21]
NULL

OPTIONAL,


lcsInformation
[22]
LCSInformation
OPTIONAL,


istAlertTimer
[26] IST-AlertTimerValue
OPTIONAL,


superChargerSupportedInHLR
[27] AgeIndicator
OPTIONAL,


mc-SS-Info
[28] MC-SS-Info
OPTIONAL,


cs-AllocationRetentionPriority
[29] CS-AllocationRetentionPriority

OPTIONAL,


sgsn-CAMEL-SubscriptionInfo
[17] SGSN-CAMEL-SubscriptionInfo
OPTIONAL,


chargingCharacteristics 
[18]
ChargingCharacteristics 
OPTIONAL,


accessRestrictionData
[19] AccessRestrictionData
OPTIONAL,


ics-Indicator
[20]
BOOLEAN
OPTIONAL,


eps-SubscriptionData
[31]
EPS-SubscriptionData
OPTIONAL,


csg-SubscriptionDataList
[32] CSG-SubscriptionDataList
OPTIONAL,


ue-ReachabilityRequestIndicator
[33]
NULL

OPTIONAL,


sgsn-Number
[34]
ISDN-AddressString
OPTIONAL,


mme-Name

[35]
DiameterIdentity
OPTIONAL,


subscribedPeriodicRAUTAUtimer
[36]
SubscribedPeriodicRAUTAUtimer
OPTIONAL,


vplmnLIPAAllowed
[37]
NULL

OPTIONAL,


mdtUserConsent
[38]
BOOLEAN
OPTIONAL,


subscribedPeriodicLAUtimer
[39]
SubscribedPeriodicLAUtimer
OPTIONAL }


-- If the Network Access Mode parameter is sent, it shall be present only in 


-- the first sequence if seqmentation is used

AccessRestrictionData ::= BIT STRING {


utranNotAllowed (0),


geranNotAllowed (1),


ganNotAllowed   (2),


i-hspa-evolutionNotAllowed (3),


e-utranNotAllowed (4),


ho-toNon3GPP-AccessNotAllowed (5) } (SIZE (2..8))


-- exception handling: 

-- access restriction data related to an access type not supported by a node


-- shall be ignored

-- bits 6 to 7 shall be ignored if received and not understood
UpdateLocationArg ::= SEQUENCE {


imsi


IMSI,


msc-Number
[1] ISDN-AddressString,


vlr-Number
ISDN-AddressString,


lmsi


[10] LMSI

OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


vlr-Capability
[6] VLR-Capability
OPTIONAL,


informPreviousNetworkEntity
[11]
NULL

OPTIONAL,


cs-LCS-NotSupportedByUE
[12]
NULL

OPTIONAL,


v-gmlc-Address
[2]
GSN-Address
OPTIONAL,


add-info

[13] ADD-Info
OPTIONAL,


pagingArea
[14] PagingArea
OPTIONAL,


skipSubscriberDataUpdate
[15] NULL

OPTIONAL, 

-- The skipSubscriberDataUpdate parameter in the UpdateLocationArg and the ADD-Info


-- structures carry the same semantic.


restorationIndicator
[16]
NULL

OPTIONAL


 }

VLR-Capability ::= SEQUENCE{


supportedCamelPhases  
[0] SupportedCamelPhases
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,

solsaSupportIndicator
[2] NULL

OPTIONAL,

istSupportIndicator
[1] IST-SupportIndicator
OPTIONAL,


superChargerSupportedInServingNetworkEntity
[3] SuperChargerInfo
OPTIONAL,


longFTN-Supported
[4]
NULL

OPTIONAL,


supportedLCS-CapabilitySets
[5]
SupportedLCS-CapabilitySets
OPTIONAL,


offeredCamel4CSIs
[6] OfferedCamel4CSIs
OPTIONAL,


supportedRAT-TypesIndicator
[7]
SupportedRAT-Types
OPTIONAL,


longGroupID-Supported
[8]
NULL

OPTIONAL,


mtRoamingForwardingSupported
[9]
NULL

OPTIONAL }

SupportedRAT-Types::= BIT STRING {


utran  (0),


geran  (1),


gan    (2),


i-hspa-evolution (3),


e-utran
(4)} (SIZE (2..8))


-- exception handling: bits 5 to 7 shall be ignored if received and not understood
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