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Abstract of the contribution:

This contribution proposes a solution for supporting PS only subscriptions (without unique MSISDN identifier) by using the ICCID of the subscription. 
Discussion

3GPP TS 22.368 and TR 23.888 document the reachability requirements to support device subscriptions without a unique MSISDN.  Such functionality will allow enablement of features and common service requirements like MTC Device Trigger, PS only and remote MTC Device configuration even with the expected explosion of the number of M2M devices connected to mobile networks. 

TR 23.888 v1.1.0 contains the following related Key Issue requirements

1) Key Issue – MTC Device Trigger:

-
The PLMN shall be able to trigger MTC Devices to initiate communication with the MTC Server based on a trigger indication from the MTC server.

-
A MTC Device shall be able to receive trigger indications from the network and establish communication with the MTC server when receiving the trigger indication. Possible options are:

-
Receiving trigger indication in detached state and establish communication.

-
Receiving trigger indication in attached state and the MTC device has no PDP/PDN connection.

-
Receiving trigger indication in attached state and the MTC device has a PDP/PDN connection.

NOTE:
There are currently available solutions to trigger MTC Devices (e.g. unanswered CS call attempts, sending an SMS). However, these have disadvantage when used at a large scale (e.g. they are based on MSISDNs), and work only for attached MTC Devices. This key issue will investigate possible improvements over the currently available means for triggering.

2) Key Issue – MTC Identifiers:

-
A network operator shall be able to provide PS only subscription without the need to assigning an unique MSISDN per device or subscription.

-
Remote MTC Device configuration shall still be supported for subscriptions without an MSISDN.

NOTE 3:
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.
One possible solution would be to define a new subscription identifier with a range that is large enough to uniquely identify the expected number of future M2M devices. However, it would be better if a pre-existing subscription related identifier, with a large enough range, could be reused. 

The IMSI could be used (assuming its range is large enough), but since IMSIs are semi-private this would not be a good choice.  

Another solution would be to reuse the Integrated Circuit Card ID (ICCID) as an alternative unique subscription identifier for devices that do not require a “telephone number” (PS only). The advantages of reusing the ICCID as the subscription identifier include the following:
· Standardization: ICCID is defined by ITU-T recommendation E.118 and allocation is globally managed.

· Device support: The ICCID is already stored in every 3GPP UICC as part of the EFICCID, at the master file level, and is mandatory for 3GPP.
· Identifier range: If Issue Identification number is maximum 7-digits, it still allows for up to an 11-digit Individual account identification number.  This would provide ~10^11 or 100B unique identifiers per Issuer identification number. 
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· Coding: The coding of the EFICCID is BCD (see ETSI TS 102.221) where it takes 1 nibble per digit and is thus size efficient.

· Accessibility: The ICCID is typically engraved or printed on the SIM card body, making it readily available by the MTC provider/user.
The ICCID may be used as an alternative subscription identity by a MTC device, MNO, MTC server, MTC user, etcetera for a unique MSISDN. 
Specifically, the ICCID may be used as an alternative subscription identity to support the following SMS functions that today utilize a unique MSISDN, as noted by CT1 (C1-104427):

· MSISDN is used in the interrogation at MT SMS;

· HSS uses MSISDN in Alert-SC to inform the SMS-SC when a subscriber is available again (which implies an update of SMS-SC to support subscriptions without MSISDN);

· SMS over IP uses MSISDN in SIP registration request.

Specifically, the ICCID may be used as an alternative subscription identity to support the following PCC architecture that today supports a unique MSMSIDN, as noted by CT3 (C3-101490) and CT4 (C4-103168)
· The GPRS architecture assumes that the MSISDN is present in the HLR user subscription and can be provided over Gn to GGSN and connected policy and charging systems;

· The EPS architecture does not assume that the MSISDN always is present in the HSS user subscription;

· Interfaces towards charging systems assume that the MSISDN is present.
The use of the ICCID as a unique subscription identity for SMS functionality would also enable remote MTC device configuration for devices without a unique MSISDN.

The impacted network elements and interface protocols could be extended to support identifying a subscription by either:

a) a common MSISDN used in combination with a unique ICCID; or 
b) just a unique ICCID.
With solution a, if the unique ICCID is to be placed in the SMS message payload, care should then be taken to prevent SM fragmentation.

Proposal

This P-CR proposes to add the text changes below for inclusion into TR 23.888.
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* * * Next Change * * * *
6.Y
Solution – MTC device without unique MSISDN

6.Y.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue – MTC Device Trigger", see clause 5.13 "Key Issue – MTC Identifiers".

6.Y.2
General

A unique Integrated Circuit Card ID (ICCID), defined by ITU-T Recommendation E.118 [X1], is stored today in every UICC. The ICCID may be used by a MTC device, mobile network, MTC server, MTC user, DT-GW, etcetera as a unique 3GPP/EPS-level device subscriber identity for PS only devices that do not specifically require an MSISDN (i.e. no Circuit-Switched support).

The ICCID is a 20-digit number comprised of a variable length (maximum 7-digits) Issue Identification Number (IIN), a variable length (11 to 14 digits) Individual account identification number and a check digit. It is stored in the UICC Elementary File, EFICCID and efficiently encoded in BCD format (1-nibble per digit) as described in ETSI TS 102.221 [X2].
An ICCID with the minimum sized Individual account identification number (11-digits) provides ~10^11 or 100B unique identifiers per IIN. This amount per issuer (e.g. per MNO) would appear to be more than adequate to provide a new unique subscription identifier for the expected onslaught of new M2M devices.
Similar to the MSISDN, the composition of the ICCID contains enough routeing information that can be used to identify the HSS/HLR of the MS/UE. The IIN is composed of a Country code field (analogous to the CC in the MSISDN or MCC in the IMSI) and an Issue identifier number field (analogous to the NDC in the MSISDN or the MNC in the IMSI).  If further routeing information is required, it could be contained in the first few digits of the Individual account identification number field.
A hostname device identity (e.g. FQDN, URI or 3GPP specific URN) could be used inside and/or outside the mobile network to resolve the ICCID.  The ICCID could be included as part of the hostname device identity (e.g. FQDN: mtc.ICCID.pub.3gppnetworks.org or ICCID.userid.serviceproviderid.topdomain) in order to associate a hostname with a particular MTC device.
The impacted network entities and interface protocols may be enhanced to support the above functionality so that a subscription can alternatively be identified by either:

a)
a common MSISDN used in combination with a unique ICCID; or
b)
just a unique ICCID
With regards to SMS, for approach a, the ICCID could be added to a new address field or as the first few bytes of user data. For the latter case, care should be taken that the extra user data bytes to hold the ICCID do not cause SM fragmentation. For approach b, the ICCID could replace the MSISDN as the address field. Similar mechanisms could be used for addressing in the SIP headers for SMS over IP.

6.Y.3
Impacts on existing nodes or functionality

6.Y.4
Evaluation
* * * Next Change * * * *
Annex A:
Stage 2 PS Dependencies on MSISDN-based Subscriptions
A.1
General Considerations

In order to facilitate the enhancement of the stage 2 architecture to support MSISDN-less subscriptions for PS only devices, this annex attempts to:
a)
summarize all the stage 2 PS dependencies on the MSISDN; and
b)
analyse the stage 2 impact of supporting MSISDN-less subscriptions for PS only MS/UEs.
A.2
PS stage 2 MSISDN dependencies
A.2.1
General network architecture

1)
TS 23002-a11 (3GPP PLMN network architecture overview);

a)
clause 4.1.1.1.3 - HSS user identification handling includes providing relationship between MSISDN and other appropriate user identities in the PS domain;

2)
TS 23008-920 (organization of subscriber data);

a)
clause 2.1 – specifies MSISDN, basic MSISDN and MSISDN-Alert indicator as permanent UE/MS subscriber data stored in Gn/Gp-SGSN as conditionally appropriate;

b)
clause 3B.1.2 – specifies MSISDN is used for WLAN-IW subscription;

c)
clause 5 – possible to retrieve or store subscriber data for a particular MS/UE from the HSS, 3GPP AAA Server , 3GPP AAA Proxy, WAG, PDG through reference to the MSISDN and IMSI;

3)
TS 23228-a31 (IMS);

a)
clause 4.2.4a – Sh interface supports mechanisms for transfer of user related data stored in the HSS, including the MSISDN;
Editor's Note: Additional dependencies are FFS.

A.2.2
GPRS

1)
TS 23060-a20 (GPRS);

a)
MSISDN is stored as part of HLR/HSS GPRS/EPS subscription data (clause 13.1), SGSN MM and PDP/EPS bearer contexts (clause 13.2.3) and GGSN PDP Context (clause 13.3);

b)
clause 9.2.2.1 - SGSN sends MSISDN to GGSN in PDP Context Activation procedure;

c)
clause 9.2.2.1A - SGSN sends MSISDN to S-GW in Create Session Request procedure;

A.2.3
EPS

1)
TS 23401-a21 (EPS);
a)
clause 5.7.1 – The basic MSISDN is optionally stored in the subscription data stored in the HSS;

b)
clauses 5.7.2, 5.7.3 and 5.7.4 – The presence of the basic MSISDN in the MM context and EPS bearer context information stored in the MME, S-GW and P-GW is dictated by its storage in the HSS;

Editor's Note: Additional dependencies are FFS.

A.2.4
WLAN

1)
TS 23234-900 (WLAN interworking)

a)
clause F.3.1 – TTG retrieves the IMSI and MSISDN from the AAA server during (Interworking procedure over Gn') Tunnel establishment procedure;

Editor's Note: Additional dependencies are FFS.

A.2.5
SMS

1)
TS 23040-920 (SMS)
a)
clauses 3.2.6 and 9.3.2.4 – HLR stores the MSISDN-alert and mismatch handling between the SC and the HLR;

b)
clause 3.2.7 and 9.3.2.5 –Alert-SC service element uses the MSISDN-alert to alert an SC that an MS is attainable;

c)
clause 8.1.4 –SMS Router may store the MSISDN against the MT Correlation ID as part of the a routing information retrieval operation;

d)
clause 8.2.1 – MSC/SGSN(?) retrieves MSISDN from VLR/HLR(?) after receiving a short message TPDU from the MS/UE;
e) clause 9.3.2.4 – MSC/SGSN(?) retrieves MSISDN from VLR/HLR(?) after receiving a short message TPDU from the MS/UE;
2)
TS 23204-a20 (SMS over generic 3GPP IP access)
a)
clause 5.3.1 - IP-SM-GW acquires and maintains knowledge of the association between the MSISDN, IMSI and the address of the S-CSCF serving of the user;

b)
clause 5.3.1 – For SM MT, IP-SM-GW maps the recipient’s address from an MSISDN/IMSI to TEL URI format when receiving an SMS for an IP-based UE;

Editor's Note: Additional dependencies are FFS.

A.2.6
IMS

1)
TS 23167-b01 (IMS emergency sessions);

a)
clause 7.5.1 – PSAP uses the MSISDN (E.164) of the user for call back;

Editor's Note: Additional dependencies are FFS.

A.2.7
PCC

1)
TS 23203-b01 (PCC architecture);

a)
clauses 6.2.1.1, A.1.3.2.1.1 and A.1.3.2.2.1 – subscriber identity (e.g. IMSI, MSISDN) provided to PCRF as input for PCC decisions;

b)
clause A.1.3.2.2.1 - For each PDP context, the PCEF shall accept the MSISDN during bearer establishment and modification and shall use this information in the OCS request/reporting or request for PCC rules;

Editor's Note: Additional dependencies are FFS.

A.2.8
LCS

1)
TS 23271-a11 (LCS);

Editor's Note: Dependencies are FFS.

A.2.9
SIPTO
1)
TS 23060-a20 (GPRS);

a)
Clause 5.3.12.2 and Annex B.1-2 – to support activation of "SIPTO at Iu-ps" function, the SGSN sends MSISDN to target RNC during the:

1)
SRNS Relocation procedures (clauses 6.9.2.2.1, 6.9.2.2.2 and 6.9.2.2.3);

2)
Service Request Procedures (clauses 6.12.1 and 6.12.2);

3)
the intersystem change procedures from A/Gb mode to Iu mode (clauses 6.13.1.2.1 and 6.13.2.2.1);

4)
RAB Assignment procedure (clause 12.7.4.1).
Editor's Note: Additional dependencies are FFS.

A.2.10
CAMEL

1)
TS 23078-910 (CAMEL Phase 3);

a)
clause 6.6.1.5 – for GPRS interworking for CAMEL, basic MSISDN included in the gprsSSF to gsmSCF Initial DP GPRS IF when a trigger is detected at a DP in the GPRS state model, to request instructions from the gsmSCF:

b)
clause 7.6.1.2 – for MO/MT SMS interworking for CAMEL, MSISDN included as the Called/Calling Party Number in the gprsSSF to gsmSCF Initial DP SMS IF when a trigger is detected at a DP in the SMS state model, to request instructions from the gsmSCF:
c)
clause 7.6.2.1 – for MO/MT SMS interworking for CAMEL, MSISDN may be included as the Calling Party Number in the gsmSCF/gsmSSF or gprsSSF Connect SMS IF to request the gsmSSF/gprsSSF to perform the actions to route the Short Message to a specific destination (for MO SMS) or to deliver the Short Message to the MS (for MT SMS);
d)
clause 9.4.1.1 – for GPRS Mobility Management in CAMEL, basic MSISDN included as GPRS mobile subscriber identity in SGSN to gsmSCF Mobility Management event IF;

e)
clause 10.3.1.1 –for control and interrogation of subscription data by CAMEL, MSISDN or IMSI used as subscription identity in gsmSCF to HLR Any Time Modification Request IF;

f)
clause 10.3.1.2 – for control and interrogation of subscription data by CAMEL, MSISDN and/or IMSI used as subscription identity in gsmSCF to HLR Any Time Subscription Interrogation Request IF;

g)
clause 10.3.2.2 – for control and interrogation of subscription data by CAMEL, MSISDNs used as subscription identity in HLR to gsmSCF Any Time Subscription Interrogation ack IF;

h)
clause 10.3.2.3 – for control and interrogation of subscription data by CAMEL, MSISDN used as subscription identity in HLR to gsmSCF Notify Subscriber Data Change IF;

i)
clause 10.3.3.1 – for control and interrogation of subscription data by CAMEL, MSISDN or IMSI used as subscription identity in IP-SM-GW to HLR Any Time Modification Request IF used to register the IP-SM-GW for a subscriber in the HLR;

j)
clause 11.3.1.1 – for subscriber location and subscriber state information retrieval by CAMEL, MSISDN or IMSI used as subscription identity in gsmSCF to GMLC Any Time Interrogation Request IF used to request information (Mobile Station location) from the GMLC;

k)
clause 11.3.3.1 – for subscriber location and subscriber state information retrieval by CAMEL, MSISDN or IMSI used as subscription identity in gsmSCF to HLR Any Time Interrogation Request IF used to request information (any one or more of subscriber state, subscriber location, IMEI (with software version) and MS classmark information for the requested domain) from the HLR;
Editor's Note: Additional dependencies are FFS.

A.2.11
Other services

1)
TS 23066-900 (MNP);

a)
Various – describes several alternatives for the realisation of Mobile Number Portability to retain ones MSISDN;

2)
TS 23141-900 (Presence Service)
a)
clause 6.1.1 – MSISDN can be the contact address attribute of the subscriber;

3)
TS 23246-950 (MBMS)
a)
clauses 8.2 and 10.3 – MSISDN is passed from SGSN to GGSN and GGSN to MB-SC during MBMS Multicast Service Activation to provide the operator with the ability to associate GPRS location information (i.e. serving network identity) with a user;

4)
TS 23240-900 (3GPP GUP)
a)
clause B – GUP access for the "PLMN specific user information" by the S-CSCF and AS includes the MSISDN;
b)
clause B – GUP access for the "Authorized and subscribed service information for CS & PS" by the MSC/VLR, GMSC, SGSN, GGSN and MMS server includes the MSISDN;
Editor's Note: Additional dependencies are FFS.
A.3
Impact of MSISDN-less subscriptions for PS only MS/UEs
Editor's Note: analysis is FFS.

Annex B:
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2009-11
	SA2#76
	
	
	
	 Version 0.0.0 Editor's Initial Draft (S2-097387) approved in SA2 #76
	-
	0.0.0

	2009-12
	SA2 #76
	
	
	
	Included approved tdocs in SA2 #76: S2‑097387, S2‑097393, S2‑097481, S2‑097555, S2‑097556, S2‑097563, S2‑097564, S2‑097565, S2‑097570
	0.0.0
	0.1.0

	2009-12
	SA2 #76
	
	
	
	Editorial Corrections
	0.1.0
	0.1.1

	2010-01
	SA2#76
	
	
	
	Editorial Corrections
	0.1.1
	0.1.2

	2010-01
	SA2 #77
	
	
	
	Included approved tdocs in SA2 #77: S2‑100809, S2‑100814, S2‑100815, S2‑100864, S2‑100865, S2‑100867, S2‑100868, S2‑100872, S2‑100951; Editorial Corrections
	0.1.2
	0.2.0

	2010-01
	SA2 #77
	
	
	
	The previous version contained a corrupted file.
	0.2.0
	0.2.1

	2010-03
	SA2 #78
	
	
	
	Restructure TR (all solutions to a new Clause 6) as per S2-101124

Included approved tdocs in SA2 #78: S2-101416, S2‑101450, S2‑101740, S2‑101741, S2‑101742, S2‑101806, S2‑101807, S2‑101808, S2‑101809, S2‑101806, S2‑101810,S2‑101814, S2‑101830, S2‑101831
	0.2.1
	0.3.0

	2010-03
	SA2 #78
	
	
	
	Editorial Corrections
	0.3.0
	0.3.1

	2010-03
	SA2 #78
	
	
	
	Corrected the implementation of S2-101806
	0.3.1
	0.3.2

	2010-05
	SA2 #79
	
	
	
	Editorial Corrections, S2-102759, S2‑102894, S2-102903, S2‑102984, S2‑102985, S2‑102986, S2‑102987, S2‑102988, S2‑103088, S2‑103089, S2-103090, S2-103091, S2-103092
	0.3.2
	0.4.0

	2010-06
	SA2 #79
	
	
	
	Implementation correction for S2-103089 and S2-102986. Correction to the list of tdocs used to implement version 0.4.0.
	0.4.0
	0.4.1

	2010-07
	SA2 #79e
	
	
	
	Implementation and Rapporteur's merging of approved and endorsed P-CRs: S2-103105, S2-103116, S2-103131, S2‑103132, S2-103136, S2‑103160, S2‑103162, S2‑103168, S2‑103170, S2‑103183, S2‑103184, S2‑103185, S2‑103189, S2‑103206, S2‑103208, S2‑103210, S2‑103211, S2‑103212, S2‑103213, S2‑103214, S2‑103215, S2‑103220, S2‑103223, S2‑103224, S2‑103227, S2‑103228, S2‑103230, S2‑103233, S2‑103234, S2‑103235 
	0.4.1
	0.5.0

	2010-07
	SA2 #79e
	
	
	
	Correction to the listof tdocs used to implement 0.5.0, to the implementation of S2‑103210, S2‑103223 and S2‑103230 additional approved tdocs implemented S2‑103207, S2‑103225
	0.5.0
	0.5.1

	2010-09
	SP-49e
	SP-100562
	-
	-
	MCC Update to version 1.0.0 for presentation to TSG SA for information
	0.5.1
	1.0.0

	2011-02
	SA2 83
	
	
	
	Update the release number to 11.
	1.0.0
	1.0.1

	2011-03
	SA2 83
	
	
	
	Implementation of S2‑111032, S2‑111218, S2‑111220, S2‑111223, S2‑111225, S2‑111226, S2‑111227, S2‑111228, S2‑111256, S2‑111266, S2‑111268
	1.0.1
	1.1.0

	2011-04
	SA2 83
	
	
	
	Correct implementation of S2‑111266, do not implement S2‑111218, editorial corrections of some initial list items.
	1.1.0
	1.1.1


* * * End of Change * * * *
3GPP

SA WG2 TD


