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Discussion
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5G has been defined initially in 3GPP for Rel-15 with a number of architecture options (referred as multi-radio architecture options) which were originally outlined and numbered in [1] while technically defined in more details in [2].

Due to the fast commercialization needs of 5G multiple “drops” of Rel-15 specification have been provided by 3GPP, namely the “early drop” with NSA/Option 3x/EN-DC architecture in March 2018, the “normal drop” in September 2018 providing the initial SA/Option 2 support connecting NR gNB to the 5GC and eLTE connection to 5GC (Option 5) and the “late drop” in March 2019 providing the two remaining architecture Options 4 and 7 [3].

Obviously focus of the industries and the Mobile Operators was on fast commercialization of NSA/Option 3x.

While Option 3x allowed operators to make a start on 5G, it has been recognized that sooner or later operators will need to move to a 5GC with the ultimate goal being SA Option 2. In order to do this, operators need to utilize NR on “coverage bands” to achieve similar coverage as with LTE today to make NR SA an attractive offer to customers. In this situation, there will be several lower bands still being used by LTE. In order to resolve the conflict between requirement for bandwidth for {LTE and Option 3x} on the one hand, and {Option 2} on the other hand, the concept of Dynamic Spectrum Sharing (DSS) has evolved. While DSS has many advantages it is clear that it does introduce inefficiencies compared with the direct use of LTE dedicated spectrum.  The key factor here is to avoid that users experience worse data rates using new SA Option 2 architecture than existing LTE or NSA Option 3x deployment.

NGMN performed an analysis of the situation and concluded that commercialization of 5G architecture Option 4 (NE-DC) is a highly important complement to SA / Option 2 enabling faster adoption of SA in many 5G networks, enabling access to LTE-dedicated spectrum while remaining connected to the new 5GC. The resulting NGMN White Paper has been published on February 16th, 2021 [4, 5].
Call to Action
Multiple analyses for network migration from NSA to SA have outlined the need for Option 4, for example a publication of GSMA [6, 7]. 

Option 4 has originally been part of the WI on “UE Conformance Test Aspects – 5G system with NR and LTE”, but in the status report at 3GPP RAN#87e being reported as “FFS”, based on decisions taken at RAN5#88-e [8]. Earlier an poll among operators has been performed where the result was that there was a clear demand of Option 4 test case development [9]. 
The latest status report with completion level reporting for Option 4 was provided to RAN#85 in September 2019 in [10] - reporting an estimated completion level of 49% !

With this contribution the co-signing mobile operators urge 3GPP RAN to finalize the remaining work for Option 4 support in the relevant specifications in order to allow operators, infrastructure vendors and UE vendors to a migration from NSA Option 3x (EN-DC) via Option 4 (NE-DC) to SA Option 2 while maintaining the service quality and service experience for their customers in different deployments.

The necessary missing tasks in 3GPP RAN – which should have been finalized in Rel-15 already as part of the phased delivery of specifications are:

· Definition of required NE-DC band combinations (starting with an initial set immediately) [RAN4]

· Finalization of conformance test specifications to support NE-DC (Option 2 + 3x should be mainly re-usable, already estimated completion level 49% [10]) [RAN5]

The co-signing mobile operators are willing to drive and support the necessary remaining work in RAN4 and RAN5. 
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