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Introduction
GSMA would like to thank ITU-T SG2 for the LS on Evolution of IMSI format and E.212 Recommendation.  The LS has been discussed within a number of GSMA working groups and this LS provides the combined feedback.
Ref: “LS on Evolution of IMSI format and E.212 Recommendation” (ITU-T sp16-sg2-oLS-00027 equivalent to SG2-TD197/GEN, July 2017); a synopsis of the ITU-T LS is excerpted verbatim in the remainder of this section.
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This liaison is seeking information regarding the potential impact if changes are made to the IMSI as specified in Recommendation E.212. Those changes if any would be driven by new use cases and the need for more capacity in the identification plan. In addition, the need for changes (e.g. IoT/MTC/M2M type communications) may result from requirements relative to 5G networks or other new use cases relative to IMSIs. 
Faced with an increase of demand for IMSIs, the following options were identified:
Option 1 - No change – Keep the current format of MCC, MNC and MSIN and address the new demands with assignments of new MNCs or MCCs and changes to assignment or management practices  
Option 2 - Format extension – extend the IMSIs i.e. assess the extent of the demand and adapt the MSIN or the MNC formats   
Option 3 – Use of schemes that may not be backward compatible – keep IMSIs only for legacy services and use “something else” for new services
Option 4 – Change in encoding – keep the current format, but allow for hexadecimal encoding (0-9, A-F)
Discussion
All options that have been identified by ITU-T have been reviewed and GSMA recommends “Option 1 – keep the existing IMSI format with no change” due to the following analysis:
Option 1 affirms the number of unassigned MCCs and the total reserve capacity of over 980 Trillion IMSIs; represented by unused MCCs in conjunction with unassigned MNCs within the MCCs.
Continuation of the disciplined control of the assignment policy applied by ITU on MCC allocation and by local administrators on MNC allocation will conserve the available IMSI numbering space and provide adequate warning before the need arises to consider the implementation of new formats.
The introduction of Remote SIM Provisioning (RSP) will allow MNOs to manage IMSI’s in a more efficient way and allow IMSI reallocation in a secure manner.
The most prevalent market forecast of IoT/M2M indicates a range of 25 to 50 Billion connected devices and smart things/objects. Option 1 as the status quo can easily handle this market demand usage of IMSIs with orders of magnitude in reserve.
	
Option 2/3/4 could have a number of significant impacts on provisioning, data storage and protocol standards and would potentially have far reaching impacts on the network, supplier equipment and implementation/deployment costs.  The following is a non-exhaustive list of network elements and device/UICC affected by OPTIONS 2 to 4. 
SIM/eSIM, UICC/eUICC, SIM Lock, APN settings, enable/disable feature settings
Device, customer care and logistical support.
Provisioning, billing and supply chain management (SCM).
Routing and Roaming (MME/SGSN/MSC), IMSI ranges provisioning, Roaming Zone restrictions, Location Area restrictions and Tracking Area restrictions.
Corresponding update of Rec. E.118 for ICCID Issuer Identification Number.
Regressive Testing is required for all changes in the network and devices.
Further detailed analysis is shown in Annex A.
If in the future the actual IoT/M2M market demand for increased use of IMSIs suggests that exhaustion of the global IMSI numbering reserve is under credible threat, GSMA recommend that a comprehensive impact study for the 3GPP systems would need to be performed.  Although due to the scale of this task, care should be taken that this would divert resources from their scheduled work.

Actions 
GSMA kindly request ITU-T SG2 to:
Take into account GSMA’s recommendation for Option 1 - Keep the current format of MCC, MNC and MSIN and address the new demands with assignments of new MNCs or MCCs and changes to assignment or management practices.
If in the future the actual IoT/M2M market demand for increased use of IMSIs suggests that exhaustion of the global IMSI numbering reserve is under credible threat, GSMA recommend that a comprehensive impact study for the 3GPP systems would need to be performed.  


Annex A – Detailed Analysis
[bookmark: _Toc496769090]Available IMSI range
Of the 1,000 MCCs defined in the current E.212 IMSI structure, 238 MCCs have been assigned with 762 MCCs still available for assignment by the ITU-T (although some MCCs may be set aside for testing & experimentation, etc.).  Activating a new MCC, either as a geographic country code or a globally shared non-geographic code, could support a theoretical maximum of one Trillion IMSIs and therefore over 760 Trillion IMSIs can be supported by the status quo. 
Of the 238 MCCs already assigned, the average number of assigned MNCs per MCC is 7.43[footnoteRef:1] (say, 8), which means there is at least (10 Billion IMSIs for each 2-digit MNC) 92 MNCs on average per 238 partially utilized MCCs totalling an additional 219 Trillion IMSIs unassigned.  [1:  	“Status of E.212 MCC and MNC assignments”, ITU-T SG2 TD18(GEN/2), 2017-02-28] 

Overall the global IMSI reserve afforded by the existing E.212 structure stands at over 980 Trillion.
It is noted that there are pockets of IMSI shortages that can indeed occur within the MNO’s assigned IMSI ranges. Without changing the standard IMSI format, such near-term challenges are being handled by instituting less-wastage in service provisioning and customer care diagnostics procedures, etc. Other technical work-arounds may also be investigated. 
Notwithstanding the large reserve of MCCs as mentioned, it is crucial that ITU-T maintains a set of stringent but fair assignment/reclamation principles for ‘MCC-MNC’ assignees to safeguard the margins afforded by the global IMSI numbering reserves.  It is equally vital that principles are followed by local number assignment administrators.  If these principles are not followed (e.g. by allocating large blocks of IMSIs to organisations that cannot prove their need to hold them), then this analysis may no longer be valid.
IMSI Demand for IoT
The large size of the IMSI global numbering space needs to be appreciated in comparison with the best available IoT/M2M market forecast in the public domain, as follows:
IoT universe of connected devices and smart objects[footnoteRef:2]: best forecast is between 25 to 50 billion by 2025 [2:  	“Internet of Things (IoT)” herein includes all smart objects that are connectable via wireline, wireless, fixed and mobile technologies, inclusive of MTC, CIoT and M2M use cases.] 

“Over 50 Billion Connected Devices by 2020” (Ref: Ericsson, 2010; Ref: Cisco, 2011)
“Number of connected devices across all access technologies could reach 25.6 billion” (Ref: GSMA/Machina Research, July 2014) 
“Total number of IoT connections will grow from 6 billion in 2015 to 27 billion in 2025” (Ref: Machina Research, Aug 2016) 
Consensus forecast is elusive and fluid[footnoteRef:3], wide variance exists depending on:  [3:  	"Popular IoT Forecast of 50 Billion Devices by 2020 Is Outdated" IEEE Spectrum Tech Talk, Aug 2016] 

Forecast shipments of mobile devices and wearables
Forecast of non-conventional addressable devices – communicative components within Things/Objects (microcontrollers, RFID tags, sensors, implants, actuators, futures … smart cities/communities, smart living)

OPTION 1 – No Change
The capacity of the global IMSI numbering space reserve of over 980 Trillion and satisfies the IoT/M2M market forecast of 25 to 50 Billion by 2025. 
The conclusion is that the potential increased demand for use of IMSIs, driven by the IoT/M2M market forecast published to date, does not threaten exhaustion of the global IMSI numbering space, at least not in the foreseeable future. 
Option 1 affirms that the global E.212 IMSI numbering space can handle the best available IoT/M2M market forecast driven use of IMSIs with orders of magnitude in reserve. This is more valid if an efficient management of IMSI allocation is applied both by ITU (Controlling the MCC assignments), the local administrators (assigning the Mobile Network Codes), and by MNOs (e.g. with Remote SIM provisioning it is possible to reallocate IMSI’s that are not being used to optimise the resource).
Having established that there is no imminent global IMSI numbering exhaustion, efforts to investigate the other options 2 to 4 have been targeted at a high-level. In contrast, the costs of implementing network and device component upgrades based on any changes to the IMSI format itself remain a concern. 
The IMSI as the primary subscriber account identifier is used pervasively and ubiquitously throughout the 3GPP systems, it is not surprising to expect that changing its format requires due diligence to identify and then upgrade each instance of IMSI read/write wherever it applies in the entire network and device component (SIM, eSIM, UICC, eUICC, iUICC, etc.).  The cost of this change could be significant.

image1.jpeg
GSMA.





image2.png
MCC MNC MSIN

Maximum of ten digits

IMSI
Maximum of fifteen digits

Three digits ‘| L Two to three digits

»

>
»

A

E.212(16)_FO!1
MCC  Mobile country code
MNC  Mobile network code
MSIN  Mobile subscription identification number
IMSI  International mobile subscription identity




