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Discussion

At SA2#118bis T-Doc S2-170668 was presented regarding 5G identities, two aspects of the paper were agreed – namely IMSI and IMEI would be represented as SuPI and PEI respectively in 5G flows to allow for potential expansion of the formats in future releases.  At SA2#118bis T-Mobile USA expressed that IMSI ranges were under pressure and new identity formats would assist in meeting the needs of future use cases (including fixed wireless, mIOT, and V2X), while some companies expressed indications that existing IMSI ranges were sufficient.  This paper is intended to provide further insight into this assertion and motivation.
The first issue to consider with regard to North American operators is that their IMSI ranges are smaller than some other operators, by the nature that historic considerations resulted in MNC using 3 digits in North America, instead of 2 digits as was originally specified in Europe – the result of this aspect is that instead of each IMSI range in Europe which has 10^[15-5] available for allocation operators in North America have 10^[10-6], (i.e. 10 Billion vrs 1 Billion).  While 1 Billion is still a large number when compared to the current subscriber bases of operators, it does not take into consideration the rate of which SIMs (and hence IMSI) are consumed by operators.  Many factors contribute to the consumption of IMSI, new devices, new SIM technologies, multiple SIM manufacturers, historic wastage, SIM swaps, service specific IMSI ranges, and other operator specific aspects.  If these are taken into consideration it may be deduced that 1 Billion IMSI’s is insufficient for the expanded use cases of 5G.
While actual SIM and IMSI utilization is a private and proprietary matter for each individual operator, some indications can be received from public financial reports – these often show subscriber totals, net additions, and churn.  From this information (and some other assumptions) it is possible to deduce SIM utilization (and hence IMSI utilization).  The following information is intended to be illustrative and does not reflect the actual data of any one operator.
For a network with 100 Million Subscribers, a churn rate of 1.25%, and 4 Million Net adds per anum such a network generates 19M gross additions per anum.  If the average life of a handset is 3 years, and the average life of a SIM card is 5 years, then another 37M SIMs per year are consumed in SIM swaps and handset upgrades.  In addition since IMSI usage isn’t clean a 10% wastage rate can be assumed.  This results in the following:-

	Gross Adds Per Anum
	19.0M

	Phone Upgrades Per Anum
	27.0M

	SIM Swaps Per Anum
	10.8M

	IMSI Wastage per Anum
	4.6M

	Total IMSI Usage per Anum
	61.4M


If this utilization is linearly regressed over the past 20 year operation of North American operators, this results in a IMSI utilization of 644M or approximately 2/3rds of the available IMSIs in a 9 digit range.
Thus if the expected expansion of use cases and devices is to be realized in 5G networks, alternative formats for IMSI will be necessary.  Hence, 3GPP should use SuPI (instead of IMSI) in all 5G flows that need to use the permanent identifier of subscriber/SIM card.  This will allow for future definition of alternate identifier formats.
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