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In RAN#84 it was agreed to discuss by email introducing lower capability NR devices in Rel-16, with the scope agreed in RP-191608 and copied below.
-----------------------------------------------------------------------------------------
Proposed scope for the email discussion: 

· Device type(s), targeted for the lower capability definition (lower than Rel-15)
· What capability(es) would be relaxed and what relaxed parameter range would be considered
· Focus on number of antennas / MIMO layers and/or max supported BW
· Specification impact of lower capability definitions
· Whether to differentiate the lower capability devices from the Rel-15 capability devices and if yes, how
· Whether to introduce lower capability(es) in Rel-16 or in a later release
Note: The aspects of low end NR UEs (such as UE with 5 MHz / 10 MHz bandwidth in FR1) are covered part of NR-Light discussions		
--------------------------------------------------------------------------------------------

This contribution discusses the impacts of such devices on the NR ecosystem including economies of scale, global roaming, and network performance. It is proposed that 3GPP does not develop lower-tier NR eMBB smartphones in Rel-16. The applications, device types, and UE capabilities for NR-light should be covered in the Rel-17 NR-light discussions. UE capabilities for URLLC-only devices that do not support eMBB can be discussed in the context of Rel-16 URLLC UE capabilities and (potential) Rel-17 URLLC WI scope.

Discussion
The primary motivation for lower-capability devices is the hope that these devices might have a low enough cost compared to “normal” capability devices that they may encourage greater/faster subscriptions to NR. The motivation is not new to NR; the same discussion occurred during the development of LTE in Rel-8. For LTE having all UEs support 20MHz bandwidth was not seen as an easy thing, and support of reduced band-specific capabilities was considered. In the end the simple approach of having all UE support 20MHz was agreed, and LTE went on to become a massive success. In hindsight it seems clear that mandating a 20MHz bandwidth spurred the development of cost-effective 20MHz devices, which benefitted the entire LTE ecosystem. That ecosystem truly became a global ecosystem, with greater economies of scale and roaming capability than seen with WCDMA or HSPA. To the consumer, the indicator “4G LTE” meant something significant, even without knowing what “LTE” itself stood for.
Economy of scale is recognized as the most important driver for the cost of a device, where large volumes over time drive down the cost per unit. In fact, by the time the standardization, engineering, and testing are complete for a cost-reducing feature it is possible that economies of scale have already driven down the cost of the baseline device. This is particularly true for smartphones where the RF and baseband components account for just a fraction of the cost of the device.
All of this was also discussed at length also during the study of low-cost MTC devices for LTE in Rel-11. It is illustrative to paraphrase some of the arguments made against low-cost MTC at that time [1][2]:
· The cost reduction is small from a total device cost point of view
· Engineering development and testing costs are key aspects to be considered
· There may be costs to update networks / base stations to accommodate the devices and compensate for performance losses
· Current device cost will reduce by both mass production and technology development
The arguments above are all directly relevant to the discussion of whether to support low-tier NR eMBB smartphones.[footnoteRef:1] [1:  Specification effort was also an argument made against MTC, but that is less relevant for NR as it is easier to support, in the specifications at least, e.g. reduced MIMO layers or max supported bandwidths.] 

The key difference between low-tier NR smartphones and MTC is related to economies of scale and deployment timescale. For MTC, the savings over the long term deployment of billions of low cost MTC devices are anticipated to outweigh the various other costs. LTE MTC devices also came much later than the initial deployments of LTE and are not intended to be used as smartphones [3, see sections 4 and 8]. For low-tier NR smartphones, however, not only are the cost benefits unclear, but coming so close to the initial deployments of NR their introduction would actually retard efforts to develop cost-effective “normal” NR devices. It is much preferred to spur innovation and improvements in “normal” NR devices, as was done for LTE & 20MHz, rather than splitting economies of scale between fragmented UE segments.
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Conclusions
The introduction of a low-tier NR smartphone in Rel-16 has impacts of at least:
· Slower innovation in developing cost-effective “normal” NR devices
· Fragmented UE segments and a splitting of economies of scale
· Network impacts, including handling of roaming UEs
The growth of the entire NR ecosystem would be affected by such devices, even if the devices are only used in some regions for some time. In addition, if roaming or network handover of such devices is permitted, other operator network performance will be degraded. The consumer understanding of the meaning of  the indicator “5G NR” will also be muddled. Therefore we make the following proposal.
Proposal: Do not develop lower-tier NR eMBB smartphones in Rel-16.
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