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Introduction
During the 5G RAN Workshop held on September 17th- 18th, 2015, a number of companies had the opportunity to present their views on the technical content and organizational aspects of 5G in 3GPP.  The following next steps were identified at the conclusion of the 5G workshop [1]:
-	RAN to identify status & expectations on high frequencies in Q4-15 so that the channel modeling work can start in RAN1 in Q1-16
-	RAN to approve in December a Study Item to develop scenarios and requirements for next generation radio technology
-	RAN to approve in March a Study Item for RAN WGs to evaluate technology solutions for next generation radio technology
-	Companies should look for convergence on the outstanding high level items where there is lack of consensus:
- Whether prioritization should already occur in the study phase
- Whether there should be prioritization of frequency range
- Which use cases should be prioritized?

The purpose of this document is to discuss some of the organizational aspects of the 5G work in RAN for which convergence amongst various companies has not been achieved.   
Discussion
Scope of the RAN Working Group-Level Study Item
Multiple ways to structure the RAN working group study item can be considered, including the following options:
· Option 1: The scope of the RAN WG-level study item is all inclusive, including study of all 5G features, spectrum options and use cases.  
· Option 1a: The scope of Phase 1 and Phase 2 is determined at the end of the RAN-level requirements study item.  Phase 1 use cases, features and spectrum could then be prioritized in the later stages of the RAN WG-level study. Since the RAN-level Requirements study will be completed later than the start of the RAN WG-level study, the RAN WGs can still begin work on the more general aspects of the 5G design, while initiating some discussions on the known high priority use cases (e.g. eMBB below 6 GHz) when needed. 
· Option 1b: The scope of Phase 1 and Phase 2 is determined prior to starting the Release 15 Phase 1 work item.  The RAN WG-level study would include all use cases, features and spectrum all the way through the Release 14 duration
· Option 2: The scope of Phase 1 and Phase 2 is determined prior to the start of the RAN WG-level study, with prioritization of Phase 1 use cases, features and spectrum throughout the RAN WG-level study.   In other words, the Release 14 study would be limited to the agreed scope of Phase 1, with a follow-up or continuation of the study in Release 15 for Phase 2 use cases, features and spectrum.  
Given the fact that the work to be done in RAN WGs is highly dependent on the outcome of the RAN requirement study, where target radio related requirements and deployment scenarios will be agreed, and since there is no consensus regarding what features are absolutely necessary for Phase 1 we believe that the RAN WG-level study scope should initially be all-inclusive.  At the end of the RAN requirement study, a prioritization of the Phase 1 use cases, features, deployment scenarios and spectrum can be agreed and the scope of the RAN WG study can be updated (e.g. Option 1a).  The remaining use cases, features, spectrum, deployment scenarios, can be studied at the second phase and further prioritized if necessary at a later stage, when more inputs from other organization and ITU-R is received, The study could then be kept open with inputs into Release 15 for Phase 1 features and into Release 16 for Phase 2 features to handle those parts where we run out of time. 
A high level view of the proposed 5G timeline is provided below in Figure 1 for informational purposes.
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[bookmark: _Ref436676455]Figure 1 - Proposed 5G RAN Standardization Timeline
Proposal 1: The study item should be all-inclusive, with an effort to define high priority use cases, features and spectrum for Phase 1 at the conclusion the RAN-level requirements study.   
Considerations for Scope of Phase 1 and Phase 2
The only general consensus from the workshop regarding the scope of Phase 1 was that the eMBB use case operating below 6 GHz should be one of highly prioritized use cases. There was a range of other aspects discussed by the various companies for consideration within Phase 1, e.g.:
· Inclusion of operation in spectrum above 6 GHz for eMBB (with an upper limit in Phase 1 near 30-40 GHz in most cases).
· Inclusion of or more of the other major use cases like mMTC, mission critical services (e.g. low latency), D2D, V2X, etc...
Some of the other issues that could impact the scope of Phase 1 work include:
· Standalone 5G cell vs. Secondary 5G cell with primary LTE
Given that time pressures for early commercial deployment of 5G eMBB (e.g. Tokyo Olympics in 2020), many companies have proposed that 5G cells in Phase 1 be limited to operate as secondary cells in dual connectivity with LTE as primary cells, whereas Phase 2 would include standalone 5G cells. 
Given the time constraints and the high prioritization of eMBB services, we propose to focus on a dual connectivity deployment scenario, where 5G cells are assisted by LTE primary cells (e.g. LTE assisted 5G).  
· 5G Core Network attachment and 5G cells
There are at least 3 ways to connect 5G cells within a 3GPP network: (1) connect a 5G cell as a secondary cell to a LTE primary cell (using an X2-like interface between LTE and 5G cells), (2) connect a standalone 5G cell to a 4G core network (e.g. without LTE assistance) and (3) connect a standalone 5G cell directly to a 5G core network.
Given the recent efforts in 3GPP SA to start the definition of a new 5G core network design, it seems highly desirable to limit the connection of standalone 5G cells to a 5G core network.  In other words, we believe that we should not attempt to implement a standalone 5G cell that requires full control plane functionality to connect and operate with a 4G core network.
This however brings up a question on whether the given the time crunch for Phase 1 completion would allow us to design standalone 5G cells that could connect to a 5G core network. Due to such time constraints, we believe that we should implement connection to a 5G network in phase 2 only. 
In summary, we propose that the following be considered in the determination of the scope of Phase 1 and Phase 2:
Proposal 2: The scope of Phase 1 should focus on the specification of 5G cells operating as secondary cells to an LTE primary cell using a dual connectivity framework, while treating other appropriate use cases to guarantee forward compatibility.
Proposal 3: The scope of Phase 2 should include the specification of standalone 5G cells, which should only connect to a 5G network design. 
Forward Compatibility
Forward compatibly was identified by many companies and included in the 5G RAN Workshop Chairman’s report [1] as a key requirement in the future design of Phase 1 and Phase 2.  However, it remains unclear what are the practical considerations forward compatibility on the early design of 5G.
At a minimum, forward compatibility should ensure that all of the major use cases identified so far be supported in future releases, whether or not they are included in the scope of Phase 1. 
However, it is clear that we will not know all of the design considerations for all of the identified use cases at the start of the 5G work, and we will not know about all future use cases as 5G evolves.  Therefore, it is critical that we define a way to introduce future enhancements to the radio interface that would limit the necessarily backward compatibility requirements to Phase 1. In LTE the primary method used to introduce non-backwards compatible features in the radio interface was a TDM based MBMSFN frames to allocate resources to other services. For 5G, we need to identify a much more flexible approach to allow for efficient introduction of new features in future releases. For example, the mechanism to allow flexibility to do non-backward compatible enhancements must be considered in the selection of the waveform as some waveforms have different benefits in this area.
An additional consideration to ensure forward compatibility is to have the RAN WG-level study to be fully inclusive so that each use case can be supported at least at a high level even if they excluded of Phase 1 normative work.  
Proposal 4: one of the considerations for 5G radio design (including waveform selection) should be the ability to the ability to introduce future non-backward compatible enhancements 
Conclusion
Proposal 1: The study item should be all-inclusive, with an effort to define high priority use cases, features and spectrum for Phase 1 at the conclusion the RAN-level requirements study.   
Proposal 2: The scope of Phase 1 should focus on the specification of 5G cells operating as secondary cells to an LTE primary cell using a dual connectivity framework, while treating other appropriate use cases to guarantee forward compatibility.
Proposal 3: The scope of Phase 2 should include the specification of standalone 5G cells, which should only connect to a 5G network design. 
[bookmark: _GoBack]Proposal 4: one of the considerations for 5G radio design (including waveform selection) should be the ability to the ability to introduce future non-backward compatible enhancements 
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