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1 Introduction

During RAN#72, the necessity of having AH meetings for NR was discussed in [1], where it is said that the future meeting plans with square brackets can be reconsidered by seeing the progress of the future WG meetings as shown in Figure 1-1.
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Figure 1: Future potential AH meetings for NR
In this contribution, we focus on whether we should have a RAN4 NR AH in June 2017 or not. The other meeting plans will be discussed as the date of each one approaches within a year.

2 Discussion
The expected reason why the June 2017 RAN4 NR meeting is in square brackets would be that people may have thought that historically like from UMTS to TLE and from LTE to LTE-A, most of RAN4 work would come later, after RAN1 and 2 specifications become stable.

We, however, do not believe that the experiences in the introduction of LTE and LTE-A would apply to the NR case as such. We discuss the reasons for the above in the following sections. 
2.1 Frequency aspects
2.1.1 General
From UMTS to LTE, the available frequencies were below 2.6GHz and most of the feasibility analysis for each specific operating band was reusable. Note that there were some exceptions such as delta TC and A-MPR. Although at this moment we are not sure how many existing bands for LTE can be specified for NR, the number would be at least more than twice that for the introduction of LTE in 2008. In addition, there will be some spectrum bands to be newly specified as new operating bands for NR. Note that some of the new bands may be specified for LTE as well. As mentioned earlier, it is not sure what the number is. If, however, we consider the SI scope of frequency range to be up to 100GHz, the number of operating bands should be at least more than one. Moreover, it is highly expected that new specification for mm wave will be completely different from the existing specifications at least below 6GHz with respect to the current SI discussion. Thus, RAN4 needs to completely revamp the current concept of each specification for mm wave since it is said that in this mm wave world, the requirements based on conducted tests are not testable since antenna connector (s) is not implemented in order to minimize the loss in terms of RF. Hence, the requirements need to be established assuming the use of OTA test method. Note that this does apply only to RF as well as to RRM/Demodulation.
· Observation 1: The number of new bands to be specified for NR would be larger than that for LTE in 2008. 
· Observation 2: Need to create two kinds of specifications for both RF and RRM/demod for NR.
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Figure 2.1.1-1: necessity of two types of specs based on frequency
2.1.2 Higher frequency and RF device characteristics
Although most of the principle on how to specify the new concept associated with mm wave should be established in SI phase, it may be challenging to discuss specific values on RF components and associated RF requirements such as the noise figure and PA characteristics to be adopted as the final specification work in SI phase. This comes from the fact that mm wave for mobile usage is completely new; so it is challenging to obtain the representative device data closer to that of the final product or at least prototype devices to be provided specifically in early stage of the SI. Thus, this aspect needs to be continuously discussed from the beginning of the future WI.
Observation 3: Need to discuss the requirements based on more specific and realistic data on mm wave for NR from the beginning of the future WI.
2.1.3 Lower frequency and RF device characteristics
Although the amount of work for lower bands below 6GHz may be considered less than that for mm wave, it may depend on the following aspects:
· Whether RAN4 introduces NR specifications into all the existing LTE bands, only some of the bands, or none.

· Whether the new RAN1 specification has an impact on fundamental RF characteristics.

· For example, if the signal after the new BB signal based on new RAN1 specification passing through PA has noisier characteristics than those based on the current LTE specification, and if NR spec is introduced into the existing LTE bands, some bands may need different A-MPR for NR from that for LTE, and some bands may be newly required to have A-MPR for NR. Another way to proceed for RAN4 would be to revisit co-existence requirements such as the default number of -50dBm/MHz.
Thus, RAN4 may have a significant amount of work on establishing the requirements for lower frequency according to the RAN1 spec, its impact on RF characteristics and the number of existing LTE bands to which  NR specification is introduced.
Observation 4: May need tremendous work if NR spec is introduced into the existing LTE bands.
2.2 Impact of OTA & BF on conventional working procedure
A completely new concept will be needed especially for the mmWave specifications because of the introduction of OTA test method. In addition, the introduction of beamforming is another new aspect for RAN4 specification. Note that here we handle beamforming in a way not specific to mm wave bands for simplicity.

In the transition from UMTS to LTE, RAN4 applied the basic concept and principles of UMTS specifications to LTE specifications. Note that there were new aspects such as flexible bandwidths and different waveforms. More specifically, every requirement in specifications for LTE WI was established by assuming conducted test and hence specification structures are almost the same between UMTS and LTE. In the transition from LTE to NR, however, the introduction of requirements based on OTA test method and/or BF has been proposed. Even if the concept has been discussed in SI phase, it would be expected that RAN4 still needs to continuously discuss the details on the testability considering OTA test method and/or impact of BF and the relation between the testability and actual requirements.
In our understanding, firm understanding of the feasibility of the testability is essential; otherwise, there will be a risk that RAN4 produces requirements which are not able to be tested or may overly and unnecessarily simplify the requirements. Thus, although generally RAN4 starts to discuss the performance part after the completion of the core part as its working procedure, in this NR WI phase, we believe that some of test aspects should also be discussed in parallel in Core WI phase. In addition, generally RAN5 starts the discussion of UE RF after the completion of RAN4 UE RF, RAN4 needs to discuss the requirements with the firm coordination with RAN5 from the beginning of the WI.
Observation 5: To produce reasonable and appropriate requirements, firm understanding of the testability and BF impact on them is essential. More specific and detailed discussion should be conducted in WI phase even if this is done in SI as well.
From a schedule point of view, UE RRM, UE RRM (test) and UE/BS demodulation may be more problematic than UE RF, BS RF and BS conformance cases. In general, discussing the requirements of UE RRM and UE/BS demodulation based on simulation results may not be efficient before RAN1/2 establish the relevant specifications. This is also the case with NR, we believe. RAN4, however, would have to discuss and establish the concept on how the UE RRM and UE/BS demodulation specifications should be in the mm wave world with the thorough understanding of OTA test method and BF behavior as a system. Otherwise RAN4 cannot be in a status that enables it to start the real requirement discussion right after they receive the stable RAN1/2 specifications.
Observation 6: The details on the testability and impact of the BF on the performance part should be discussed from the beginning of WI to start and focus on the requirement discussion right after the core part is completed.
2.3 SA and/or NSA
2.3.1 General
From the UE RF perspective, workload for NSA (Non Standalone) is larger than that for SA since NSA requirements need requirements for DC (CA) in addition to these for SA. That means in principle, the requirements for NSA include those for SA. Note that SA or NSA may affect the requirements for the other specifications such as RRM.

Observation 7: More work is coming if RAN4 tackles both SA and NSA specifications in WI.
2.3.2 DC (CA) aspect
Provide that one component carrier size is 80MHz at maximum (this corresponds to 20MHz CC in LTE) and 800MHz passband width is available for one operator, 10 CC carrier aggregation is necessary. If RAN4 follows the conventional way, we would need to pile up each constitutive CA (in this case intra band CA). In addition, provided that the new band for NR is combined with some existing CA configurations, this would further create significant work. For example, CA_1A-3At is combined with the new band, RAN4 should finalize the specifications for CA1A-XA, CA_3A-XA, CA_1A-XC etc…). Thus, framework and/or procedure for establishing CA (DC) requirements may have to be revisited.
Observation 8: Depending on the proposed DC (CA) configurations, RAN4 would face a significant amount of work associated with DC (CA) work.
2.4 Scenarios (eMBB, URLCC and mMTC)
At this moment, it is not sure if all the specifications of each scenario are to be handled in the future WI or not. Considering the toughest cases, RAN4 needs to specify the specifications for all the scenarios. Moreover, if these are very different, then, roughly RAN4 workload becomes three times larger compared to LTE introduction. For example of URLCC, RAN4 may need to conduct co-existence study. This, however, may need more time than we expected at the beginning, and we need to consider what threshold or criteria is necessary for assessing this low latency aspect, etc. since throughput may not be the suitable criteria to assess latency anymore unlike eMBB evaluation. 
Observation 9: Provided that RAN4 produces multiple specifications based on eMBB, URCC and/or mMTC, the workload would roughly become three times that of LTE introduction.
3 Conclusion

In this contribution, we have discussed the new aspects RAN4 will face and expected workload. As a result, we obtained the following observations.

· Observation 1: The number of new bands to be specified for NR may be larger than that for LTE. 
· Observation 2: Need to create two kinds of specifications for both RF and RRM/demod for NR.
· Observation 3: Need to discuss the requirements based on more specific and realistic data on mm wave for NR from the beginning of the future WI.

· Observation 4: May need tremendous work if NR spec is introduced into the existing LTE bands.
· Observation 5: To produce reasonable and appropriate requirements, firm understanding of the testability and BF impact on them is essential. More specific and detailed discussion should be conducted in WI phase even if this is done in SI as well.
· Observation 6: The details on the testability and impact of the BF on the performance part should be discussed from the beginning of WI to start and focus on the requirement discussion right after the core part is completed.

· Observation 7: More work is coming if RAN4 tackles both SA and NSA specifications in WI.
· Observation 8: Depending on the proposed DC (CA) configurations, RAN4 would face a significant amount of work associated with DC (CA) work.
· Observation 9: Provided that RAN4 produces multiple specifications based on eMBB, URCC and/or mMTC, the workload would roughly become three times that of LTE introduction.

From the above observations, a significant amount of work is waiting for RAN4 and some of them can be done independently from the other WG’s progress. In addition, the number of meetings after May 2017 without June NR AH is three. We believe that three meetings are not enough and should do whatever we can do to complete the work for NR in timely manner. Therefore, we propose having a RAN4 NR AH in June 2017, which is definitely essential to fulfill our responsibility for NR.
· Proposal 1: RAN4 NR AH in June 2017 should be held.

· Proposal 2: Necessity of RAN4 NR AH in November 2017 should be revisited in RAN4#81.
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