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Introduction
The specification of NR is facing challenges for meeting the target deadlines of December 2017 and June 2018. Some specifications are still in very draft form, and there will only be one week to complete the specifications between the November WG meetings and the deadline for the December RAN plenary meeting where specifications should be approved. It is necessary to look at the status of the work in each WG and take appropriate measures now.
Status of NR specification work in RAN1/2/3
Many features for NR require intensive discussions in RAN1 and RAN2. While RAN2 is waiting for decisions from RAN1, RAN4 is waiting for decisions from RAN1 and RAN2. The task is complex since NR targets better adaptivity and scalability compared to LTE, so discussion on basic channel design are necessary. It would, however, be counter-productive to remove this flexibility by down-selecting options which would result in a system similar to LTE in terms of e.g. PUCCH format lengths, PUSCH durations, scheduling intervals, etc. Therefore, RAN1 and RAN2 should try their best to specify the basic features identified in the study and that are currently being discussed in the WGs.
With proper prioritization of cross-WG issues and a good sequencing of the decisions needed, RAN1 and RAN2 should be able to meet the December deadline without down-prioritization. Certain cross-WG issues are more difficult to resolve than others, and when needed RAN TSG should strive to resolve the issue or provide guidance. Some of these decisions may have to be made at RAN#77 [1].
The NR WID already allows WG chairs to prioritize discussions on NR non-standalone aspects and other aspects that target completion in June 2018. If the NR WI needs more online time, a first measure should be to further delay the start of the NR study items in RAN1 and RAN2. Similar measures could be taken in RAN3 as a first step to provide more focus on the NR work for Rel-15.
Status of NR specification work in RAN4
As noted in the previous section, RAN4 faces challenges due to the large number of features and scalability options being specified in RAN1 and RAN2. While RAN4 will likely have to prioritize defining core requirements for a subset of those features in Rel-15 due to practical time constraints, this does not need to lead to the removal of the feature in RAN1 and RAN2 specifications. In particular from a functional perspective, forward compatibility should be ensured for all the basic features of NR. Furthermore, features will have to be used in the IMT-2020 submission and self-evaluations from 3GPP, even if RAN4 takes more time for defining the corresponding requirements.
RAN4 should strive to define requirements and test cases that are scalable, whenever possible, to match the increased flexibility provided by the PHY and MAC layers of NR. When not feasible, RAN4 will have to prioritize defining requirements for certain values of the PHY parameters, on a case-by-case basis. RAN4 will be the best place to make such decisions. WG chairs should again ensure that cross-WG issues are identified and prioritized in the next quarter.
For defining requirements for NR bands and LTE/NR DC band combinations, RAN4 will have to strive to define requirements for the early deployment scenarios needed by operators. It is expected that such work will be mostly driven by contributions motivated by the needs of operators. Thus RAN4 will progress as long as sufficient interest is shown by the contributing companies.
Principles for NR work prioritization
RAN should follow some principles for this exercise:
1. Prioritize features that are essential for system operation
2. DO NOT de-prioritize features that are essential for performance differentiation
3. Do NOT de-prioritize features essential for forward compatibility
4. Do NOT de-prioritize features essential for early deployment plan

RAN also needs to carefully analyze and understand priorities for early deployments for NR non-standalone and standalone. For instance there are many variants of LTE/NR dual connectivity deployments (basic, with SUL, with SUL and UL sharing, with or without intermodulation issues between UL carriers), precisely because these stem from deployment constraints based by operators (available spectrum bands falling into IMD issues, deployment sites constraints e.g. leading to poor coverage in TDD C-band, etc) [2]. Similarly, LTE/NR coexistence scenarios with UL bandwidth sharing or DL bandwidth sharing are precisely targeting early deployment scenarios and better system performance, sometimes the only solution if new spectrum is not yet available . It should be noted that technical solutions for these scenarios exploit the basic flexibility of the NR design and additional specification impact is mostly common to all the variants and mostly decided already in RAN1.
Conclusion
This paper discussed the status of NR specification work in RAN WGs. The following guidelines are derived from the above analysis.
Proposals:
1. Prioritize features that are essential for system operation
2. Prioritize resolving cross-WG issues in the next WG discussions
3. DO NOT de-prioritize features that are essential for performance differentiation
4. Do NOT de-prioritize features essential for forward compatibility
5. Do NOT de-prioritize features essential for early deployment plans, such as LTE/NR coexistence and SUL
6. Consider prioritizing RAN4 requirements for certain features, without removing the feature from RAN1 and RAN2 specifications, if scalable requirements cannot be defined by RAN4
7. Encourage companies to provide complete contributions on NR bands and LTE/NR band combinations requirements to RAN4 in a timely manner
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