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1. Introduction
This contribution discusses UE support for the different NR architecture options as proposed in [1] during RAN#80. 
2. Background
5G is a way of evolving and expanding the existing operator business model and addressing new market opportunities. 5G however, represents a unique challenge due to the many architecture options specified in the 3GPP standard which reflect the diverse needs of the 3GPP community. The different architecture options are shown below.
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Figure 2-1: Architecture options
All these options will require a specific UE device implementation as shown below from [1] 
Table 2.1: Architecture Options
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	NOTE 1: includes “NR” PDCP and SDAP 

NOTE 2: user-plane only


3. Discussion 
In [1] it was suggested that the UE support for different NR architectures could be optional. For instance UE A could support Option 3 but not option 5 while UE B could support both options 3 and 5. Or UE C could support Option 4 but not option 2, while UE D could support both options 2 and 4.
A totally flexible optional approach as proposed in [1] may result in market fragmentation and also may hamper the evolution to 5G. This approach could incur significant risks in terms of device availability, interoperability, migration and supporting the diverse user cases that 5G will address as discussed below:
a. UE availability:

It would be extremely regrettable should the NR market be fragmented and/or skewed due to insufficient number of devices supporting the desired architecture options. This would discourage operators investing in NR until they are confident that UE devices would be available that support their desired architecture. 
b. Inter-operability:
A totally flexible UE architecture may create interoperability issues and economies of scale in that the UE devices will be operator specific for each NR band. 
c. New use cases: 
It is likely new entrants or vertical markets may only need a limited set of network architectures. Deployments by cable operators, FWA systems, or enterprise network for campus, factories and businesses could take full advantage of NR end-to-end network capabilities supported by NR and 5GC to provide customized service. These business cases need some confidence in the availability of devices supporting the 3GPP specified 5G architectures to support these new user cases. 

d. End to end solution using NGC & diverse UE architecture:
Complete set of benefits of 5G network cannot be fully utilized without NR RAN deployment with NGC e.g. optimized QoS, network virtualization, cloud computing, slicing, and low latency. These business cases will require support of specific UE device architecture. 
e. Cost-Effective Solutions:
Legacy mobile networks have been largely monolithic and inflexible in providing ubiquitous access for their supported value chains. By contrast, 5G networks and resources need to be able to be logically partitioned into different slices, providing the necessary functionality to support a particular use case and associated value chain and avoiding all other unnecessary functionality. If 5G is architected and developed in the traditional nonvirtualized 2G/3G/4G fashion, this would represent a massively complex architecture. But by virtualization and separation of control and user plane, 5G implementation can be done in a simpler, more flexible, more efficient, and less expensive manner to support the many new services expected in 5G. Separation of the user plane from control plane state permits deployments at the edge with very little integration overhead for a totally evolved SA/NGC architecture.
f. Multi-operator Host:
Vertical Requirements for Multi-operator/Neutral Host is increasingly emerging as a requirement to enable 5G to address vertical markets to support multiple operators on a shared infrastructure. Within future 5G infrastructures, network sharing evolves beyond the traditional infrastructure sharing models used in previous generations, i.e. site, RAN and core network sharing, towards cloudification, virtualization and holistic end-to-end network slicing. 
4. Conclusion 
A totally flexible optional approach as suggested in [1] could result in market fragmentation and interoperability issues.  Mandating the UE to support all the release 15 specified architecture options; 2, 3, 4, 5, 6 and 7 may also not be the ideal near-term solution and needs more evolution across 5G different types of deployments and use cases.  
However support of the two baseline options which would enable both SA and NSA deployments at a minimum without creating market fragmentation is a feasible and reasonable approach.  Option 3/3A is the preferred option for early NR deployments leveraging the existing LTE network. From deployment options 3/3A, migration to either option 5/7 or option 2/4 may be the next step. UE support of option 4 implies supporting option 2, and UE support of option 7 implies option 5. Option 2 is the basic architecture option to support options 4/4a/7/7a without any hardware change. 
Thus option 3 and 2 support should be prioritized for migration to 5G.

5. Proposal 
If we consider the architecture options in terms of the published 3GPP specification, we note that;
· Option 3 (NSA) was completed in Dec 2017 
· Option 2 (SA) in June 2018 
· Options 4, 5 and 7 (NSA) is expected to be completed as part of the late drop in Dec 2018 
Based on the above, we propose that:
·  UE architecture option 3 shall be mandatory from Rel-15 onwards, and UE architecture option 2 shall be mandatory from Rel-16 onwards
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