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Abstract of the contribution: This document discusses the use of non E.164 MSISDNs for MTC devices, especially for human to MTC device communication.

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.

This paper just addresses aspect (a)

2
MSISDN definition
TR 21.905 defines an MSISDN as being an ISDN number, i.e. an E.164 number.
Similarly SA 1’s TR 22.988 v1.1.0 “Study on Alternatives to E.164 for Machine-Type Communications (Release 10)” focuses on E.164 number shortages.
3
Human <-> machine communication

Although most discussion has focussed on server to MTC device SMS/triggering, it is likely that some MTC devices (e.g. games consoles) may benefit from the ability to be contacted by human devices, including “legacy” human devices. Similarly the user of the machine may wish to communicate with a “more human” device.
4
Stage 3 constraints

For SMS and the PS domain, MSISDNs are used for several purposes and in several protocols (e.g. on MAP interfaces; Diameter interfaces; on CDRs; on GTP; RANAP; and TSs 23.040/24.011).
On the MAP interfaces, CDRs, GTPv1, RANAP and in TSs 23.040/24.011 the MSISDN information is encoded as “Type of Number”, “Number Plan Indicator” and “TBCD digits”.
On the Diameter interfaces (TS 29.272 points to 29.329) and in GTPv2, the MSISDN is encoded without the TON and NPI fields. 
On all these interfaces, the size of the MSISDN fields seem to permit up to 20 TBCD digits to be carried (the Destination Short Message Entity Address in the TP layer of the MO SMS sent by the UE is probably the most constraining field). 

5) Current MO SMS routeing (simplified message flow)
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0
UE-A registers in the Visited MSC/SGSN and the HLR downloads UE-A’s MSISDN to the VLR/SGSN-database.

1
UE-A sends “text” message to Short Message Entity-B. UE-A’s Short Message Service Centre address is sent as an Information Element in the RP-Data message. The “text” message and the address of SME-B are both inside the Transport Protocol Data Unit IE in the RP-Data message.

2
the VMSC/SGSN opens a CDR for the SMS. The CDR includes UE-A’s MSISDN and IMSI; the SMSC address; and (extracted from within the TPDU) the SME-B address. (See TSs 32.250/32.251 and their definition of OM)

3
the VMSC/SGSN sends the “text” message to UE-A’s SMSC. The SCCP address is the address of the SMSC. The SCCP payload includes the TPDU (the “text” message and the SME-B address), the IMSI and MSISDN of UE-A, and (duplicated) the SMSC address. The IMSI of UE-A is included for mobile number portability reasons.
4
the SMSC of UE-A interrogates the HLR of UE-B (assuming that the terminating Short Message Entity is a mobile). The address at the SCCP level is (currently) the E.164 number of UE-B, however, UE-B’s MSISDN (and the address of the SMSC) is also contained inside the payload. 
5
The HLR returns the IMSI of UE-B and the Visited MSC address of UE-B.

6
The SMSC creates a CDR and/or performs online billing.

7
The SMSC forwards the “text” message to UE-B’s Visited MSC.
8
The visited MSC uses the IMSI to locate the VLR record of UE-B and then tries to deliver the SMS to UE-B. A CDR record is opened.

Analysis of MAP (TS 29.002), the SMS specifications (23.040 and 24.011) and the billing specifications 32.250, 32.251, 32.298 indicates that the MSISDN is used, complete with Type of Number and Number Plan Indicator fields.

The difficult area for use of “non-E.164 MSISDNs” seems to be the MAP SRI for SM (message 4, above) which (appears to) use UE-B’s E.164 number at the SCCP level for routeing of the SS7 signalling.
BUT let’s consider mobile Number Portability.

ALSO, be aware that the user of UE-A often uses two different numbering schemes for addressing UE-B:

a) a full international MSISDN (e.g. +44 7748 abcdef )

b) a “national” number (e.g. when a UK mobile (even if roaming) contacts another UK mobile, 07748 abcdef)

In the latter case, the SMSC converts the 07748… into +447748….. Commercial SMSCs also have significant number translation functionality, e.g. for handling short codes for SME-B.

6
Mobile Number Portability
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3
The Mobile Number Portability Box is (in UK) in the donor network. (Some other MNP implementations place this box in the SS7 network of the home country.) The MNP box consults a look up table to determine if UE-B has been ‘ported’ out of the donor network. If UE-B has been ported out, then the MNP inserts an SCCP address that points to the recipient network (possibly the exact address of the HLR of UE-B’s IMSI). The contents of the SRI for SM need not be changed.

4
The HLR of UE B (in the recipient network) uses the MSISDN in the SCCP payload to retrieve UE-B’s MSC address.

5
The HLR of UE B sends the SRI for SM Acknowledgement directly back to the SMSC of UE-A.

7
MO SMS to UE-B with Non-E.164 MSISDN
7.1
For new (human) device

[image: image3.emf]SMSC 

of UE-A

UE-A

HLR of 

UE-B

7. IMSI of UE-B, address 

of UE-B’s Visited MSC

1 RP-DATA 

(MTC-MSISDN

 of UE-B, SMSC 

address)

2. MAP MO 

Forward SM

VMSC 

of UE-B

8. MAP MT Forward SM

MSC

SMS 

Router

6. Send Routing 

Information for SM.

Address at SCCP layer is 

NOT E.164 of UE B

3 Look up table converts 

MCC and MNC in MTC 

MSISDN in to E.164 

address of SMS router in 

HPLMN of UE-B

4. MAP MO 

Forward SM

5. SMS router uses 

MTC-MSISDN in TPDU 

to identify HLR address


0.1) the TON and NPI fields are used to define a new number range for MTC devices (“MTC-MSISDN”).  In this number range, the leading digits are encoded, for example, with the MCC and MNC values used for IMSIs. With a 15 digit number, this gives 10 billion numbers per 2 digit MNC.
0.2) with a similar concept to that by which you enter an international number (the plus + key), we define an MMI for new terminals to indicate that the destination Short Message Entity is an “MTC-MSISDN”.

1,2) UE sends the SMS to its SMSC. The Destination SME Address sent by the UE has the ToN and NPI set to indicate that the BCD digits (e.g. 234 15 0123456789) are from the MTC MSISDN range. The visited MSC/SGSN creates a CDR and includes the MTC MSISDN using the MTC ToN and NPI indicator.
3) the SMSC analyses the MTC MSISDN and (using a look up table, or, DNS) uses the MNC and MCC to identify an SMS Router in the HPLMN’s network. 
4) The SMSC puts the address of the SMS Router into the SCCP address in this MAP MO Forward SM. 
5) The SMS Router analyses (e.g. with a routeing table or use of DNS) the MTC MSISDN and identifies the HLR address.
6) The MAP SRI for SM is sent (at the SCCP layer) to the HLR address. The MAP SRI for SM’s payload contains the MTC MSISDN of UE-B.

7) IMSI and address of MSC-B (or SGSN-B) of UE-B returned
8) The SMS is sent to MSC-B/SGSN-B. 
MSC-B and SGSN-B use the IMSI to identify UE-B. A CDR may be created. 
With a MAP interface between HLR and MSC-B/SGSN-B, the MTC TON/NPI can be downloaded. 
When using a Diameter interface to SGSN-B, either:
a:- a new parameter is used to transfer the MTC-MSISDN (or to indicate that the MSISDN is an MTC-MSISDN), or
b:- escape digits are included in the MSISDN (e.g. the digits 999 in +447785 9990123456789), or
c:- the MTC MSISDN is used without TON and NPI (e.g. the digits are 234 15 7748 0123456789) and, because the CDR is sent to the HPLMN identified by the IMSI, the HPLMN recognises this as a non-E.164 number). Similarly, if GTPv2 transfers this MTC MSISDN to the GGSN, the GGSN in the HPLMN can recognise the  MTC MSISDN (and with VPLMN-GGSN, the IMSI is brought into play)
d:- the home network downloads the number in national format (e.g. with a leading digit of 0, possibly followed  by escape digits). 
7.2
For legacy (human) device

The message sequence is as in 7.1 but with the following differences:
0.1) with legacy terminals, a breakout code (e.g. “55”) is publicised by UE-A’s home network operator. If Mobile Number Portability needs to be supported for the MTC devices, then the breakout code would need to be common across the operators within the ‘portability group’.
0.2) the user of UE-A enters a number such as 55 234 15 0123456789. This is sent with TON and NPI indicating E.164.
2) The visited MSC/SGSN creates the CDR and includes the breakout code along with the other digits in the ‘destination’ field.

3) the SMSC sees the “55” prefix, removes it and uses the MCC and MNC (234 15) to retrieve the E.164 address of the SMS Router in the HPLMN. 
4) the MAP MO Forward SM payload identifies UE-B with the TON and NPI set to MTC MSISDN and the TBCD digits set to 234 15 0123456789.

7.3
MO SMS from device with MTC-MSISDN
The HLR needs to know whether or not the visited node (MSC/SGSN) supports MTC-MSISDNs. 
A supporting visited node would support the transport of the MTC ToN/NPI on the Diameter and GTPv2 interfaces. 
With a non-supporting node, the HLR can use one of the mechanisms described in bullet 8 of section 7.1, above. The GGSN or SMSC in the HPLMN reverses the process to remove the escape digits. 
CDRs generated by a non-supporting node are sent to the PLMN identified by the IMSI (i.e. the HPLMN). The HPLMN can then remove the escape digits and process the CDR. 
8
Proposal
It is proposed that section 7, above, is included as the basis for a new section in TR 23.888.
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