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1
Introduction
RAN3 has been discussing potential migration paths from the existing E-UTRAN towards a RAN supporting NR, and several operator views have been captured in section 14 of TR 38.801 [1].
At RAN3#94, discussion on a conclusion for the migration discussion was triggered based on [2]. In this paper, we provide our views on the migration paths and the overall implications to RAN3.
2
Discussion
During the discussion on migration towards a RAN supporting NR, the following options for providing NR access [1] have been considered:
-
Option 2: gNB connected to NGC

-
Option 3: eNB connected to EPC with non-standalone NR (including split bearer, SCG bearer, and/or SCG split bearer)
-
Option 4: gNB connected to NGC with non-standalone E-UTRA (including split bearer and/or SCG bearer)
-
Option 5: eNB connected to NGC

-
Option 7: eNB connected to NGC with non-standalone NR (including split bearer, SCG bearer, and/or SCG split bearer)

Option 3 has already been recognized as a critical deployment scenario by RAN/SA [3]
, and this has been further confirmed by several agreed text proposals to TR 38.801 from operators [4][5][6]. Option 3 enables early deployment of NR radio access for eMBB, while continuing to leverage existing LTE coverage and the EPC.  
Option 3 requires the introduction of the NR user plane protocol stack (RAN1, RAN2), as well as the Xx interface (RAN3) to support dual connectivity procedures which RAN3 has already agreed will  be based on dual connectivity that was specified for LTE in Rel-13.
Observation-1:
From RAN3 perspective, Xx interface support is high priority.
For operators interested in early deployment of NGC, several different migration paths have been identified involving one or more of Options 2, 5 and/or 7 deployed in parallel as an early migration step [5][6][7].  Option 4 has been seen more potentially relevant as a later step in the migration path.  These options all require the introduction of the NG interface (RAN3), Xn interface (RAN3), and NR RRC (RAN2).
The NG interface design must support the new functions of the NG-Core (e.g. QoS framework, security framework, MM-SM split, etc) and must be future proof to avoid limiting the potential of 5G. There should be significant commonality of NG functions needed for Options 2/4/5/7.
Observation -2:
From RAN3 perspective, NG interface support is high priority.
The Xn interface between 5G RAN nodes (i.e. gNB and eLTE eNB) is also critical to ensure e.g. efficient RAN-level mobility.  The “common” set of Xn functions needed for all deployment options, such as interface management and UE connected mode mobility management, should be given high priority. 
Observation -3:
From RAN3 perspective, Xn interface support for essential functionality that is not “option-specific” (e.g. interface management, UE connected mode mobility management, etc) is high priority.
For the NR RRC, this is pending further progress in RAN2 on e.g. the “eLTE eNB” protocol stack, in particular whether there is a common control plane for eLTE and NR.  For example, is there:

-
LTE RRC and NG RRC, where NG RRC is a superset of what is needed for eLTE and NR (but not backwards compatible with LTE RRC) [8]; or

-
LTE RRC, eLTE RRC (backwards compatible with LTE RRC) and NR RRC [9].

Thus, depending on RAN2 decisions, there could be a “common” 5G control plane (e.g. NG RRC) or “option-specific” control planes (e.g. eLTE RRC and NR RRC). Therefore, RAN3 should not prioritize option-specific functionality (e.g. dual connectivity procedures over Xn to support Options 7 and/or 4) without input from other groups to ensure that there is alignment across all working groups regarding prioritization.
Observation -4:
Prioritization of functionality that is “option-specific” requires input from other groups.
3
Conclusion

In this paper, we analysed the migration paths towards a RAN supporting NR and the overall implications to RAN3 work.  The following is proposed:

Proposal 1:
RAN3 should focus on the following with highest priority (i.e. Rel-15):

-
Xx interface support

-
NG interface support

-
Xn interface support for essential functionality that is not “option-specific” (e.g. interface management, UE connected mode mobility management, etc)
Proposal 2:
Prioritization of Xn interface functionality that is “option-specific” requires input from other groups.
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