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1
Discussion

In the present contribution we discuss three SIMTC procedures that we believe will help identify the critical improvements related to storage and transfer of new External Identifiers (other than E.164 MSISDN), as follows:

· Device Trigger via SMS (or Mobile Terminated SMS);

· Mobile Originated SMS;

· Mobile Terminated packet communication.

1.1
 Device Trigger via SMS (or Mobile Terminated SMS)
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Figure 1: Device Trigger via SMS or Mobile Terminated SMS

Described in Figure 1 is the procedure for Device Triggering via SMS (or for Mobile Terminated data sent via SMS) in which the MSISDN parameter has been replaced with a generic External Identifier that is referred to here as the Universal Resource Name (URN):
1.
MTC Server submits the Device Trigger or a MT Message, including the terminal’s URN;
2-3. The IWF queries the HSS/HLR with the [MAP] Send_Routing_Info_For_SM (SRI) message in order to obtain the device’s Internal Identifier (i.e. the IMSI). Today this query can only be performed with MSISDN, whereas ideally it should be performed with a URN that can take various data formats; 

4-7. The Device Trigger (or MT SMS) is delivered to the MTC device via the serving MSC/SGSN;
8.
The MTC Server is informed of the successful delivery of the Device Trigger (or MT SMS) to the MTC device.
Conclusion 1: In order to support MSISDN-less operation for Device Trigger (or MT SMS) the HSS/HLR subscription record should ideally store the MTC device’s URN.
Conclusion 2: In order to support MSISDN-less operation for Device Trigger (or MT SMS) the [MAP] Send_Routing_Info_For_SM message should allow for HSS/HLR queries based on the MTC device’s URN.

1.2
Mobile Originated SMS
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Figure 2: Mobile Originated SMS

Described in Figure 2 is the procedure for Mobile Originated data sent via SMS in which the MSISDN parameter has been replaced with a generic URN:

1-2.
The serving MSC/SGSN performs location update and, in return, the HSS/HLR provides the MTC device’s URN;

3-6. The MTC device sends Mobile Originated data via SMS. The serving MSC/SGSN includes the stored URN in the [MAP] MO_Forward_Short_Message message. Today this is not possible as the [MAP] MO_Forward_Short_Message message can only carry the MSISDN; 

7-8. The Mobile Originated message is delivered to the MTC Server.
Conclusion 3: In order to support MSISDN-less operation for MO SMS the MSC/SGSN data record should ideally store the MTC device’s URN.

Conclusion 4: In order to support MSISDN-less operation for MO SMS the [MAP] MO_Forward_Short_Message message should ideally carry the MTC device’s URN.

1.3
Mobile Terminated packet communication
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Figure 3: Mobile Terminated packet communication

Described in Figure 3 is a simplified procedure for Mobile Terminated packet communication that is based on procedures already documented in TR 23.888:

1-2.
The serving MME/SGSN performs authentication request and, in return, the HSS/HLR provides the MTC device’s URN in the authentication response. For packet communication this URN will most likely be coded as a “host name” (or FQDN), but for the purpose of this paper we keep calling it a “URN”;

3.
The PGW/GGSN assigns an IP address (autonomously or via a AAA infrastructure). The PGW/GGSN (or any other node in the serving mobile network) updates the authoritative DNS server function (that is collocated with the MTC IWF or is a stand-alone node) with the MTC device’s assigned IP address and its URN;

4-5. When the MTC Server wishes to start a MT packet communication, it may decide to perform a DNS query with the URN (instead of going through a Device Trigger procedure). The IWF/DNS returns the MTC device’s currently assigned IP address; 

6-7. The MT data packet is sent to the MTC device via the serving PGW/GGSN.
Conclusion 5: In order to support MSISDN-less operation for MT packet communication the S6a/Gr authentication response should ideally carry the MTC device’s URN.

2
URN encodings
The URN parameter discussed previously should allow for various encodings, including E.164 MSISDN, non-E.164 MSISDN and “host names” (FQDNs).

Ideally, the same URN could be used for all MTC procedures (Device Trigger, MT SMS, MO SMS and MT packet communication).

However, in order to minimise the impact on the system, it should be possible to use two URNs for a single device:
· URN_msisdn - encoded as a new MSISDN format (other than E.164 MSISDN). As indicated in the Annex of this paper, the existing MSISDN coding in 29.002 already allows for new numbering plans.  The URN_msisdn format would primarily be used for MTC Device Trigger, MO SMS and MT SMS procedures, as described above. Depending on the implementation of deployed HLRs, SMS-GMSCs, MSCs and SGSNs it may be possible to use this new URN without any system upgrades;

· URN_fqdn – encoded as a “host name” (or any other suitable format). This format would primarily be used for MT packet communication. It requires updates in several PS domain nodes. 

3
Proposal

In the present contribution we discussed three “essential” SIMTC procedures in order to identify the critical system improvements related to storage and transfer of URNs (a new generic External Identifier).

In order to accommodate all scenarios while minimising the system impact, there may be a need to define two new URNs: URN_msisdn and URN_fqdn.
It is proposed to capture this in the conclusions.
********** Proposed changes in TR 23.888 *********

7.2.3
MTC Identifiers – Key Issue 5.13
This clause contains the agreed conclusions corresponding to Key Issues 5.13. 3GPP Release 11 specifications should be developed in the following areas:
a) IMSI is the internal identifier. It shall be allowed to map between IMSI and the external identifier(s).

b) The existing 3GPP identifiers are not modified, i.e. there will be neither changes to IMSI/IMEI structure nor other changes to existing 3GPP identifiers.
c) When MSISDN is not available for charging in PS domain, IMSI shall be used for charging purposes.
d) Alternative identifier(s) to MSISDN shall be supported on the MTCsp as the external identifier(s). The generic identifier(s) used over MTCsp are referred to as Universal Resource Names (URNs).
e) Ideally a single URN is used for all MTC procedures. This URN is stored in all nodes that typically store the MSISDN parameter today (i.e. HLR/HSS, MSC, SGSN, MME) and is transferred in the location update, S6a/Gr authentication and Send Routing Info procedures;

f) In order to minimise the system impact, especially on the MSC and on MAP interfaces, it is possible to use a different type of URN over MTCsp depending on the underlying MTC procedure. For instance, in order to allow for E.164 MSISDN-less operation for Device Trigger (or MO/MT SMS) it is possible to define a new URN (referred to here as URN_msisdn) that takes the MSISDN encoding format defined today in TS 29.002, but implements a parallel numbering plan that is dedicated to MTC.
Editor's Note: The use of URN_msisdn is based on the assumption that today’s implementations (in particular MSC, HLR and SMS-GMSC) are capable of storing and transferring non-E.164 MSISDN numbers encoded in the MSISDN format defined in 29.002. It is FFS whether this new non-E.164 MSISDN number format should actually be specified by 3GPP or left to implementations.
Annex
-
The MSISDN format in TS 29.002

As seen from the MSISDN format below (copied from 29.002), it is already readily extensible and could accommodate a new “parallel” numbering plan that could be encoded similarly to E.164 MSISDN, but would be dedicated to MTC. Nevertheless, this coding format is not flexible enough to accommodate “host names” (FQDNs) of any length.
AddressString ::= OCTET STRING (SIZE (1..maxAddressLength))


-- This type is used to represent a number for addressing


-- purposes. It is composed of


--
a)
one octet for nature of address, and numbering plan


--

indicator.


--
b)
digits of an address encoded as TBCD-String.


-- a)
The first octet includes a one bit extension indicator, a


--

3 bits nature of address indicator and a 4 bits numbering


--

plan indicator, encoded as follows:


-- bit 8: 1  (no extension)


-- bits 765: nature of address indicator

--
000  unknown


--
001  international number


--
010  national significant number


--
011  network specific number


--
100  subscriber number


--
101  reserved

--
110  abbreviated number


--
111  reserved for extension

-- bits 4321: numbering plan indicator

--
0000  unknown


--
0001  ISDN/Telephony Numbering Plan (Rec ITU-T E.164)


--
0010  spare

--
0011  data numbering plan (ITU-T Rec X.121)


--
0100  telex numbering plan (ITU-T Rec F.69)


--
0101  spare

--
0110  land mobile numbering plan (ITU-T Rec E.212)


--
0111  spare

--
1000  national numbering plan


--
1001  private numbering plan


--
1111  reserved for extension

--
all other values are reserved.


-- b)
The following octets representing digits of an address


--

encoded as a TBCD-STRING.
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