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[bookmark: _Toc24937650][bookmark: _Toc33962465][bookmark: _Toc42883227][bookmark: _Toc49733095][bookmark: _Toc56684952][bookmark: _Toc106618953][bookmark: _Toc24937655][bookmark: _Toc33962470][bookmark: _Toc42883232][bookmark: _Toc49733100][bookmark: _Toc56684957][bookmark: _Toc106618958][bookmark: _Toc89035177][bookmark: _Toc89064975][bookmark: _Toc89180274][bookmark: _Toc97071953][bookmark: _Toc98542242]* * * First Change * * *
[bookmark: _Toc19634093][bookmark: _Toc44862931][bookmark: _Toc137715783][bookmark: _Toc24937697][bookmark: _Toc33962512][bookmark: _Toc42883274][bookmark: _Toc49733142][bookmark: _Toc56690767][bookmark: _Toc130820800]4.2	Operation types
Table 4.1 summarizes the operations defined for supplementary services in this specification and shows which of these operations are call related and call independent. The terms "call related" and "call independent" are defined in 3GPP TS 24.010 [6]. Refer to 3GPP TS 24.171 [15] for operations for E-UTRAN LCS, and 3GPP TS 24.571 [19] for operation for 5G LCS.
Table 4.1: Relevance of supplementary service operations
	Operation name
	Call related SS
	Call independent SS

	registerSS
	-
	+

	eraseSS
	-
	+

	activateSS
	-
	+

	deactivateSS
	-
	+

	interrogateSS
	-
	+

	registerPassword
	-
	+

	getPassword
	-
	+

	processUnstructuredSS-Data
	+
	+

	forwardCheckSS-Indication
	-
	+

	processUnstructuredSS-Request
	-
	+

	unstructuredSS-Request
	-
	+

	unstructuredSS-Notify
	-
	+

	forwardChargeAdvice
	+
	-

	notifySS
	+
	-

	forwardCUG-Info
	+
	-

	buildMPTY
	+
	-

	holdMPTY
	+
	-

	retrieveMPTY
	+
	-

	splitMPTY
	+
	-

	explicitCT
	+
	-

	accessRegisterCCEntry
	+
	-

	eraseCCEntry
	-
	+

	callDeflection
	+
	-

	userUserService
	+
	-

	lcs-LocationNotification
	-
	+

	lcs-MOLR
	-
	+

	lcs-AreaEventRequest
	-
	+

	lcs-AreaEventReport
	-
	+

	lcs-AreaEventCancellation
	-
	+

	lcs-PeriodicLocationRequest
	-
	+

	lcs-LocationUpdate
	-
	+

	lcs-PeriodicLocationCancellation
lcs-PeriodicTriggeredInvoke
	-
-
	+
+

	lcs-EventReport
	-
	+

	lcs-CancelDeferredLocation
	-
	+

	lcs-MSCancelDeferredLocation
	-
	+

	lcs-LocationPrivacySetting
lcs-PruAssociation
lcs-PruDisassociation
	-
-
-
	+
+
+

	NOTE:	The processUnstructuredSS-Data operation may be used call related by a GSM Phase 1 MS.



The following ASN.1 module defines operations by allocating them a local value. For the involved operations the same local values as in MAP are allocated.

.$SS-Operations {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Access (2) modules (3)
   ss-Operations (0) version16 (16)}

DEFINITIONS ::=

BEGIN

EXPORTS

-- exports operations

-- operations defined in this specification
processUnstructuredSS-Data, notifySS, forwardChargeAdvice, forwardCUG-Info, buildMPTY, holdMPTY, retrieveMPTY, splitMPTY, explicitCT, accessRegisterCCEntry, callDeflection, userUserService,
lcs-LocationNotification, lcs-MOLR, lcs-AreaEventRequest, lcs-AreaEventReport, lcs-AreaEventCancellation, lcs-PeriodicLocationRequest, lcs-LocationUpdate, lcs-PeriodicLocationCancellation,
 lcs-PeriodicTriggeredInvoke, lcs-EventReport, lcs-CancelDeferredLocation, lcs-MSCancelDeferredLocation, lcs-LocationPrivacySetting, lcs-PruAssociation, lcs-PruDisassociation;

IMPORTS

OPERATION FROM
Remote-Operations-Information-Objects {
	joint-iso-itu-t remote-operations(4)
  informationObjects(5) version1(0)}

-- The MAP operations:
-- registerSS, eraseSS, activateSS, deactivateSS, interrogateSS, registerPassword,
-- getPassword, processUnstructuredSS-Request, unstructuredSS-Request, unstructuredSS-Notify
-- forwardCheckSS-Indication
-- are imported from MAP-Operations in SS-Protocol module.

-- imports SS-data types
NotifySS-Arg,
ForwardChargeAdviceArg,
ForwardCUG-InfoArg,
SS-UserData,
AccessRegisterCCEntryArg,
CallDeflectionArg,
UserUserServiceArg,
LocationNotificationArg,
LocationNotificationRes,
LCS-MOLRArg,
LCS-MOLRRes,
LCS-AreaEventRequestArg,
LCS-AreaEventReportArg,
LCS-AreaEventCancellationArg,
LCS-PeriodicLocationRequestArg,
LCS-PeriodicLocationRequestRes,
LCS-LocationUpdateArg,
LCS-LocationUpdateRes,
LCS-PeriodicLocationCancellationArg,
LCS-PeriodicTriggeredInvokeArg,
LCS-PeriodicTriggeredInvokeRes,
LCS-EventReportArg,
LCS-EventReportRes,
LCS-CancelDeferredLocationArg,
LCS-LocationPrivacySettingArg,
LCS-PruAssociationArg,
LCS-PruAssociationRes,
LCS-PruDisassociationArg

FROM SS-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Access (2) modules (3)
   ss-DataTypes (2) version16 (16)}

-- imports MAP-SS-data types
RegisterCC-EntryRes
FROM MAP-SS-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-SS-DataTypes (14) version20 (20)}

-- imports MAP-errors
illegalSS-Operation, ss-ErrorStatus, ss-NotAvailable, ss-SubscriptionViolation,
ss-Incompatibility, systemFailure, facilityNotSupported, callBarred, unexpectedDataValue, shortTermDenial, longTermDenial, dataMissing, forwardingViolation, forwardingFailed, positionMethodFailure, resourceLimitation
FROM MAP-Errors {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Network (1) modules (3)
   map-Errors (10) version20 (20)}

-- imports SS-Errors
resourcesNotAvailable, maxNumberOfMPTY-ParticipantsExceeded, deflectionToServedSubscriber, invalidDeflectedToNumber, specialServiceCode, rejectedByUser, rejectedByNetwork, lcs-invalidPru, lcs-PruAssociationRej
FROM SS-Errors {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Access (2) modules (3)
   ss-Errors (1) version16 (16)}
;

-- operations definition

processUnstructuredSS-Data	OPERATION ::= { -- Timer T(PUSSD)= 15s to 30s
	ARGUMENT	SS-UserData
	RESULT	SS-UserData
	-- optional
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local:19 }

notifySS	OPERATION ::= {
	ARGUMENT	NotifySS-Arg
	CODE	local:16 }

forwardChargeAdvice	OPERATION ::= { -- Timer T(AoC)= 1s to 40s
	ARGUMENT	ForwardChargeAdviceArg
	RETURN RESULT TRUE
	CODE	local:125 }

forwardCUG-Info	OPERATION ::= {
	ARGUMENT	ForwardCUG-InfoArg
	CODE	local:120 }

buildMPTY	OPERATION ::= { -- Timer T(BuildMPTY)= 5s to 30s
	RETURN RESULT TRUE
	ERRORS	{
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-NotAvailable |
	ss-Incompatibility |
	systemFailure |
	resourcesNotAvailable |
	maxNumberOfMPTY-ParticipantsExceeded}
	CODE	local:124 }

holdMPTY	OPERATION ::= { -- Timer T(HoldMPTY)= 5s to 30s
	RETURN RESULT TRUE
	ERRORS	{
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-Incompatibility |
	facilityNotSupported |
	systemFailure}
	CODE	local:123 }

retrieveMPTY	OPERATION ::= { -- Timer T(RetrieveMPTY)= 5s to 30s
	RETURN RESULT TRUE
	ERRORS	{
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-Incompatibility |
	facilityNotSupported |
	systemFailure}
	CODE	local:122 }

splitMPTY	OPERATION ::= { -- Timer T(SplitMPTY)= 5s to 30s
	RETURN RESULT TRUE
	ERRORS	{
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-Incompatibility |
	facilityNotSupported |
	systemFailure}
	CODE	local:121 }

explicitCT	OPERATION ::= { -- Timer T(ECT)= 5s to 15s
	RETURN RESULT TRUE
	ERRORS	{
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-NotAvailable |
	ss-Incompatibility |
	facilityNotSupported |
	systemFailure |
	resourcesNotAvailable |
	callBarred}
	CODE	local:126 }

accessRegisterCCEntry	OPERATION ::= { -- Timer T(AccRegCCEntry)= 30s
	ARGUMENT	AccessRegisterCCEntryArg
	RESULT	RegisterCC-EntryRes
	ERRORS	{
	systemFailure |
	dataMissing |
	unexpectedDataValue |
	callBarred |
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-Incompatibility |
	shortTermDenial |
	longTermDenial |
	facilityNotSupported}
	CODE	local:119 }

-- the timer value is defined by T308, see also in TS 24.008 for definition of timer T308

callDeflection	OPERATION ::= { -- Timer T(CD)= 30s
	ARGUMENT	CallDeflectionArg
	RETURN RESULT TRUE
	ERRORS	{
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-NotAvailable |
	ss-Incompatibility |
	facilityNotSupported |
	systemFailure |
	resourcesNotAvailable |
	forwardingViolation |
	callBarred |
	deflectionToServedSubscriber |
	invalidDeflectedToNumber |
	specialServiceCode |
	forwardingFailed}
	CODE	local:117 }

-- the timer value is defined by T305, see also in TS 24.008 for definition of timer T305
-- extensionContainer shall not be used with this operation

userUserService	OPERATION ::= { -- Timer T(UUS3)= 10s
	ARGUMENT	UserUserServiceArg
	RETURN RESULT TRUE
	ERRORS	{
	illegalSS-Operation |
	ss-ErrorStatus |
	ss-NotAvailable |
	ss-Incompatibility |
	facilityNotSupported |
	systemFailure |
	resourcesNotAvailable |
	rejectedByNetwork |
	rejectedByUser}
	CODE	local:118 }

-- The timer value for UUS3 is 10s; it is applicable only if UUS3 is activated by FACILITY
-- message. If UUS service (UUS1, UUS2 or UUS3) is activated by SETUP message, no timers are
-- needed. In those cases Return Result or Return Error must be received within certain call
-- control messages, see 3GPP TS 24.087.
-- extensionContainer shall not be used with this operation.


lcs-LocationNotification	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LocationNotificationArg
	RESULT	LocationNotificationRes
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local:116 }


lcs-MOLR	OPERATION ::= { -- Timer T(LCSL)= 10s to 300s
	ARGUMENT	LCS-MOLRArg
	RESULT	LCS-MOLRRes
	ERRORS	{
	systemFailure |
	unexpectedDataValue |
	dataMissing |
	facilityNotSupported |
	ss-SubscriptionViolation |
	positionMethodFailure}
	CODE	local:115 }


lcs-AreaEventRequest	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-AreaEventRequestArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	facilityNotSupported |
	unexpectedDataValue}
	CODE	local:114 }


lcs-AreaEventReport	OPERATION ::= { -- Timer T(LCSL)= 10s to 300s
	ARGUMENT	LCS-AreaEventReportArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	unexpectedDataValue |
	facilityNotSupported}
	CODE	local:113 }


lcs-AreaEventCancellation	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-AreaEventCancellationArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	facilityNotSupported |
	unexpectedDataValue}
	CODE	local:112 }

lcs-PeriodicLocationRequest	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-PeriodicLocationRequestArg
	RESULT	LCS-PeriodicLocationRequestRes
	ERRORS	{
	systemFailure |
	facilityNotSupported |
	unexpectedDataValue |
	dataMissing }
	CODE	local: 111 }

lcs-LocationUpdate	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-LocationUpdateArg
	RESULT	LCS-LocationUpdateRes
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local: 110 }

lcs-PeriodicLocationCancellation	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-PeriodicLocationCancellationArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local: 109 }


lcs-PeriodicTriggeredInvoke	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-PeriodicTriggeredInvokeArg
	RESULT	LCS-PeriodicTriggeredInvokeRes
	ERRORS	{
	systemFailure |
	facilityNotSupported |
	unexpectedDataValue |
	dataMissing |
	resourceLimitation }
	CODE	local: 108 }

lcs-EventReport	OPERATION ::= { -- Timer T(LCSL)= 10s to 300s
	ARGUMENT	LCS-EventReportArg
	RESULT	LCS-EventReportRes
	ERRORS	{
	systemFailure |
	facilityNotSupported |
	ss-SubscriptionViolation |
	unexpectedDataValue |
	dataMissing |
	resourceLimitation }
	CODE	local: 107 }

lcs-CancelDeferredLocation	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-CancelDeferredLocationArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local: 106 }

lcs-MSCancelDeferredLocation	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-CancelDeferredLocationArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local: 105 }

lcs-LocationPrivacySetting	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-LocationPrivacySettingArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local: 104 }

lcs-PruAssociation	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-PruAssociationArg
	RESULT	LCS-PruAssociationRes
	ERRORS	{
	lcs-invalidPru |
    lcs-PruAssociationRej |
	systemFailure |
	unexpectedDataValue}
	CODE	local: xxx }

lcs-PruDisassociation	OPERATION ::= { -- Timer T(LCSN)= 10s to 20s
	ARGUMENT	LCS-PruDisassociationArg
	RETURN RESULT TRUE
	ERRORS	{
	systemFailure |
	unexpectedDataValue}
	CODE	local: yyy }

.#END


* * * Next Change (New) * * *
[bookmark: _Toc44862968][bookmark: _Toc137715820]4.2.2.xx	lcs-PruAssociation (MS -->network)
This operation is invoked by a MS (PRU) to request to associate with serving LMF, as specified in clause 5.2.2.7 of 3GPP TS 24.571 [19].

* * * Next Change (New) * * *
[bookmark: _Toc44862969][bookmark: _Toc137715821]4.2.2.yy	lcs-PruDisassociation (MS --> network, network --> MS)
This operation is invoked by a MS (PRU) or a LMF to disassociate a PRU from a serving LMF, as specified in clause 5.2.1.5 and clause 5.2.2.8 of 3GPP TS 24.571 [19].

* * * Next Change * * *
[bookmark: _Toc19634131][bookmark: _Toc44862971][bookmark: _Toc137715823]4.3.1	Errors ASN.1 specification
The following ASN.1 module provides an ASN.1 specification of errors. Errors from MAP are imported in the SS‑Protocol module in clause 4.5. The module defines errors by allocating them a local value. For the involved errors the same local values as in MAP are allocated.

.$SS-Errors {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Access (2) modules (3)
   ss-Errors (1) version16 (16)}

DEFINITIONS ::=

BEGIN

IMPORTS

ERROR FROM
Remote-Operations-Information-Objects {joint-iso-itu-t remote-operations(4)
  informationObjects(5) version1(0)};

-- The MAP errors
-- unknownSubscriber, bearerServiceNotProvisioned, teleserviceNotProvisioned,
-- illegalSS-Operation, ss-ErrorStatus, ss-NotAvailable, ss-SubscriptionViolation,
-- ss-Incompatibility, systemFailure, dataMissing, unexpectedDataValue, facilityNotSupported,
-- pw-RegistrationFailure, negativePW-Check, callBarred, numberOfPW-AttemptsViolation,
-- absentSubscriber, illegalSubscriber, illegalEquipment, ussd-Busy, unknownAlphabet,
-- forwardingViolation, forwardingFailed, resourceLimitation
-- are imported from MAP-Errors in SS-Protocol module.
DUMMYCLASS ::= CLASS {&dummyID  INTEGER}

-- errors definition
resourcesNotAvailable  ERROR ::= {
	CODE	local:127 }
maxNumberOfMPTY-ParticipantsExceeded  ERROR ::= {
	CODE	local:126 }
invalidDeflectedToNumber  ERROR ::= {
	CODE	local:125 }
specialServiceCode  ERROR ::= {
	CODE	local:124 }
deflectionToServedSubscriber  ERROR ::= {
	CODE	local:123 }
rejectedByNetwork  ERROR ::= {
	CODE	local:122 }
rejectedByUser  ERROR ::= {
	CODE	local:121 }
lcs-invalidPru	ERROR ::= {
	CODE	local:xxx }
lcs-PruAssociationRej  ERROR ::= {
	PARAMETER
	PruAssociationRejParam
	CODE	local:yyy }

PruAssociationRejParam	::= SEQUENCE {
	newLmfRoutingId	[0]	OCTET STRING	OPTIONAL,
	... }

.#END


* * * Next Change * * *
[bookmark: _Toc19634162][bookmark: _Toc44863002][bookmark: _Toc137715854]4.3.2.xx	lcs-invalidPru
[bookmark: _Toc19634163][bookmark: _Toc44863003]This error is returned when a requested operation is from a invalid PRU.

* * * Next Change * * *
4.3.2.yy	lcs-PruAssociationRej
This error is returned when a requested operation cannot be accepted by the network, e.g., the target LMF is not the correct serving LMF of the PRU, and the routing ID of a new serving LMF may be returned to the PRU.

* * * Next Change * * *
[bookmark: _Toc19634166][bookmark: _Toc44863006][bookmark: _Toc137715857]4.4.2	ASN.1 data types
This clause provides an ASN.1 module defining the abstract data types in operations and errors specification. Only data types which are specific for this specification are defined. All other data types are imported from MAP together with the import of operations and errors.
.$SS-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Access (2) modules (3)
   ss-DataTypes (2) version16 (16)}

DEFINITIONS

IMPLICIT TAGS ::=

BEGIN

-- exports all data types defined in this module

IMPORTS

SS-Code
FROM MAP-SS-Code {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Network (1) modules (3)
   map-SS-Code (15) version20 (20)}

-- imports MAP-SS-DataTypes
SS-Status, USSD-DataCodingScheme, USSD-String, CCBS-Feature
-- USSD-DataCodingScheme, USSD-String were introduced because of CNAP.
FROM MAP-SS-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Network (1) modules (3)
   map-SS-DataTypes (14) version20 (20)}

***Text Skipped for Clarity***

LCS-LocationPrivacySettingArg ::= SEQUENCE {
	locationPrivacyIndication	[0] LCS-LocationPrivacyIndication,
	validTimePeriod		[1] LCS-ValidTimePeriod	OPTIONAL,
	...,
	eventReportExpectedArea	[2] Ext-GeographicalInformation	OPTIONAL }

LCS-LocationPrivacyIndication ::= ENUMERATED {
	locationDisallowed (0),
	locationAllowed (1),
	... }

LCS-ValidTimePeriod ::= SEQUENCE {
	startTime	[0] DateTime	OPTIONAL,
	endTime	[1] DateTime	OPTIONAL,
	... }

DateTime ::= OCTET STRING (SIZE (30))
-- The timestamp at which certain event occurs. Octets are coded according to RFC 3339 [18]

LCS-PruAssociationArg	::= SEQUENCE {
	associationType	[0]	LCS-AssociationType,
	positioningCapabilities	[1]	OCTET STRING,
    locationOfPru	[2]	Ext-GeographicalInformation	OPTIONAL,
	... }

LCS-AssociationType	::= ENUMERATED {
	initialAssociation	(0),
	associationUpdate	(1) 
	... }

LCS-PruAssociationRes	::= SEQUENCE {
	periodicUpdateTimer	[0] LCS-PeriodicUpdateTimer	OPTIONAL,
	updateTrigger	[1] LCS-UpdateTrigger	OPTIONAL,
	... }

LCS-PeriodicUpdateTimer	::= INTEGER (1..4294967295)

LCS-UpdateTrigger	::= ENUMERATED {
	taiChange	(0),
	servingAmfChange	(1),
	... }

LCS-PruDisassociationArg	::= SEQUENCE {
	ackIndication	[0]	BOOLEAN	OPTIONAL,
	newLmfRoutingId	[1]	OCTET STRING	OPTIONAL,
	... }

.#END



* * * Next Change (New) * * *
[bookmark: _Toc137715947]4.4.3.aa	associationType
The associationType identifier refers to the type of the PRU association, e.g., initial PRU Association, PRU Association Update.


* * * Next Change (New) * * *
4.4.3.bb	positioningCapabilities
The positioningCapabilities identifier refers to the positioning capabilities of the PRU.

* * * Next Change (New) * * *
4.4.3.cc	locationOfPru
The locationOfPru identifier refers to the location information of the PRU.

* * * Next Change (New) * * *
4.4.3.dd	periodicUpdateTimer
The periodicUpdateTimer identifier refers to the periodic timer in seconds for PRU Association Update.

* * * Next Change (New) * * *
4.4.3.ee	updateTrigger
The updateTrigger identifier refers to the conditions for PRU Association Update, e.g., change of PRU TAI, change of PRU's serving AMF.


* * * Next Change (New) * * *
4.4.3.ff	ackIndication
The ackIndication identifier refers to an indication of whether acknowledgment is expected during the PRU-initiated Disassociation procedure.



* * * End of Changes * * *

