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Introduction
In RAN#84, it was agreed to start a RAN email reflector discussion on introducing lower capability NR devices in Rel-16 with the scope agreed in [1]. Then, the summary of the email discussion was discussed in RAN#85 [2] and no consensus was achieved. The wide and deep discussion was continued in RAN #86 with no consensus either. 
This contribution discusses the impacts of such devices on the NR ecosystem and some potential technical issues. We propose that the lower UE capability for NR eMBB smartphone should not be introduced in Rel-16. 
Discussion
Since the 5G commercialization started from 2019, it can be observed that various 5G smartphones with different prices have appeared in the market. The lowest price of the 5G smart phone being sold in China is about 230 US dollars, and it can still support 100 MHz bandwidth and 4 Rx for bands n41, n78 and n79. This is a strong evidence that large volume of product launching into market is the most effective driver to reduce the cost of a device. 
Meanwhile, due to the popularity and good experience of LTE services from the subscribers and the huge investment on building LTE network for several years from the network operators, it can be judged that LTE is a mandated RAT configuration to the 5G smartphone for a very long time. Lower NR configuration which is similar to LTE configuration may reduce the consumer interest to 5G and may induce market fragmentation especially at initial 5G commercialization stage. 
There are also some technical risks of introducing lower NR UE capability. 
· It is specified in Rel-15 that the initial downlink BWP can be configured by gNB in SIB1 and used to receive the downlink signals after Msg4. The configured initial downlink BWP can be larger than CORESET#0 and can be configured by the gNB with the maximum bandwidth that is allowed on a specified frequency band. Since the gNB cannot obtain the UE capability before RRC configuration, it is possible that the configured initial downlink BWP is larger than the bandwidth capability reported by the UE. In this case, the UE cannot receive the RRC messages and thus cannot access the NR network. To avoid such UE access performance degradation, more specification work is needed, such as restriction to the bandwidth of initial downlink BWP, early UE bandwidth capability reporting and so on. Also, some additional specification work is needed in RAN4, for example, the new bandwidth combination set configuration for inter-band EN-DC when no CA is configured in the NR cell group. 
· Reducing the receive antennas may shrink the coverage region of the NR network. Coverage recovery techniques need to be well studied to guarantee the network performance. RAN4 also needs to do some 2 Rx specification work on some frequency bands. Meanwhile, we also suspect the substantial cost down by using 2 Rx on only one band which is overlapping with other 4 Rx mandated bands. From our product implementation perspective, the cost saving is negligible by reducing some components such as duplexers/switches.
· The specification work discussed in the above two bullets has already been listed in in Rel-17 REDCAP study item as shown below.
------------------------------------------------------------------------------------------------------------------------------------------
· Study functionality that will enable the performance degradation of such complexity reduction to be mitigated or limited, including:
Coverage recovery to compensate for potential coverage reduction due to the device complexity reduction. 
· Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators, and allow operators to restrict their access, if desired
-----------------------------------------------------------------------------------------------------------------------------------------
Although it was stated in the proposal in [3] that “The proposals in this contribution have no intersection with the proposed Rel-17 NR Light WI” and in the REDCAP SID [4] that “Study standardization framework and principles for how to define and constrain such reduced capabilities – considering definition of a limited set of one or more device types and considering how to ensure those device types are only used for the intended use cases ”, from our understanding, the actual specification work is nearly the same. Therefore, we think it is proper to enlarge the Rel-17 REDCAP scope to cover the low-end NR smartphone rather than doing this work in Rel-16. Considering that the a lot of Rel-16 work remains and Rel-17 work has been delayed three months due to the pandemic of COVID-19, we really need to reduce RAN workload and avoid to do the overlapped specification work in Rel-16. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
Based on above analysis, we have the following proposals.
Proposal 1. Do not introduce lower NR UE capabilities in Rel-16.
Proposal 2. It is suggested to enlarge the Rel-17 REDCAP scope to cover the low-end NR smartphone.
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