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1 Introduction

RAN4 and RAN discussed the necessity of June, September and November RAN4 NR AH meetings in 2017 during RAN4#80 and RAN#73, respectively [1, 2]. As a result, the following conclusion was made in RAN#73.

Conclusion: RAN4 June ad hoc is added to the 3GPP calendar, need for Sep./Nov. RAN4 ad hoc will be evaluated 
In this contribution, we propose the following considering the current and foreseeable RAN4 workload.

Proposal: At least the following RAN4 NR AH meetings shall be held.

· 18-20th September in 2017

· 7-9th November in 2017

2 Discussion
2.1 General
In general, there is a significant difference of the situation between the introduction of LTE and that of NR. That is NR specification consists of tremendous options compared to those for LTE at least as mentioned below. Thus, the workload for NR is incomparably even higher than that for LTE. The details are elaborated in the section 2.2, 2.3 and 2.4.
· Frequency aspects
· Up to around 40GHz is included.

· Specifically the specifications below 6GHz and above 24GHz are completely different in terms of the fact that specifications consisting of entirely OTA are required for 24GHz.

· In addition to the above, this principle does apply to UE [and BS] RRM and UE and BS demodulation.

· Hence the workload is at least more than double in terms of OTA method. Note that establishing OTA based requirements are even more challenging than conducted based requirements.
· Channel bandwidth aspects
· Targeted maximum channel bandwidth for NR is significantly larger than that for LTE. Ex: up to 100 to 200MHz for sub 6GHz. Hence, if the below flexible channel bandwidth concept is not adopted, the number of channel bandwidth for each band becomes huge and the workload increases accordingly. Ex: if the 100MHz is the maximum for a certain band, then, 5, 10, 15, 20 and 40, 50, …80, 100 MHz etc may be proposed by operators.

· Sub-carrier spacing/channel bandwidth/Service(eMBB/URLLC etc) aspects
· Requirements for channel bandwidth may be different based on applicable sub-carrier spacing (and on targeted service)

· This does indicate that even the same operating band needs multiple requirements for the same channel bandwidth according to assumed sub-carrier spacing and service. 
· Ex: 10MHz channel bandwidth for a certain band may have three different requirements according to sub-carrier spacing if 15, 30 and 60 kHz are specified for the band.

· SA/NSA
· For RF perspective, to complete NSA, CA/DC related requirements are required in addition to the completion of those for SA.

· For RRM perspective, some of the requirements for NSA is overlapped with those for SA. In any case, the workload for NR is definitely larger than those for LTE.
· When LTE was introduced, CA concept was not considered in the WI.
· Other new aspects

· Flexible channel bandwidth

· If this does work, we may reduce the specification impact. This, however, is the 1st time to introduce the idea. Hence, at the beginning, it may take time to find suitable requirements since we may have to go through growing pain.
· Transmission bandwidth configuration adaptation
· This does cause significant impact on the amount of work for not only RF but also specifically for RRM/demodulation requirements.

· Spectrum utilization

· increase of spectrum utilization for single numerology

· If single fixed % is used like 90% for LTE, this may not affect the workload once it becomes stable as the fixed value. If, however, multiple options are allowed, this would impact on the workload. Ex: if there are options such as 95% and 97%, RAN4 needs to have suitable requirements according to the percentages.
· using multiple numerologies
· This does impact on the workload since there are various patterns for how to use multiple numerologies and the associated requirements.
· Usefulness for the AH

· Some may say that it would be better to stay at workplace to prepare for high quality contributions for the next meeting including some more data such as simulation instead of having an AH.

· We, however, have different views specifically after going through the NB-IoT experiences. One of the issues RAN4 is facing is that a delegate has to take care of multiple topics. Specifically this does apply to key delegates. Thus, the respective key delegates cannot have opportunities to have offline discussion since when someone is available, the others may be busy due to the other topics.

· An AH can provide the delegates with a certain amount of time to focus on NR only. 

· In addition, OTA based specifications do not have anything to refer to. Hence, we need time to discuss specific texts to express the requirements without misunderstanding. Or we can use the opportunity to check the intermediate simulation results each other and identify some sort of misunderstanding for simulation assumptions etc.

· Hence, we still believe having F2F meetings in the form of an AH quite useful to make progress. 
2.2 Frequency aspects
2.2.1 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. For example, NF of 9 dB for Band I for UMTS was able to reused for that of Band 1 for LTE. Note that there were some exceptions such as delta TC and A-MPR. For NR, there will be completely new spectra such as around 3.5GHz, 4.5GHz, 24.25-29.5GHz, 31.8-33.4GHz and 37-40GHz [3]. Among them, specifically for mm wave like above 24 GHz, we do not have anything to refer to as LTE referred to UMTS. 
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 outcome of the SI. 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 to UE and BS RF as well as to UE [and BS] RRM/ UE and BS Demodulation.
· Observation 1: The number of bands to be completely newly 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. One is the requirements for conducted basis and the other is those for OTA basis.

· Observation 3: OTA basis requirements take time considering the situation of AAS WI situation! 
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Figure 2.1.1-1: necessity of two types of specs based on frequency

2.2.2 mm Wave RF device characteristics
Although some principles on how to specify the new concept associated with mm wave was established in the SI phase, it may be challenging to discuss specific values on RF components based on data and the associated RF requirements such as the noise figure and PA characteristics to be adopted as the final specification work in the early stage of the WI. 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 WI.

Observation 4: RAN4 will be able to discuss the requirements for mm wave based on specific data after the middle of the WI more.

2.2.3 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 or only some of the bands.
· Whether the new RAN1 specification has an impact on fundamental RF characteristics.

· For example, OFDM will be used for NR. Currently most of the LTE bands have some sort of additional spurious emission requirements such as Band 13 shall protect public safety. For this purpose, the Band 13 terminals are allowed to use A-MPR under the network signaling of NS_07. When LTE Band 13 capable UE receives the NS_07, the UE is allowed to use wider range of power back off according to its RB length and the start position of the RB length. These are very complicated but necessary to minimize the impact of the power back on the system performance. For NR, these A-MPR values and side conditions are re-evaluated based on spectrum utilization etc with SC-OFDMA and that with OFDM. Specifically for the evaluation of the OFDM would be huge and this needs to be conducted for most of the work. 

· Note that MPR has to be commonly evaluated across bands before the A-MPR discussion. This also takes time.

· In addition, for Rx side, the impact of spectrum utilization on ACS is on-going and the UL noise impact for FDD on its receiver needs to be revisited etc. 
Thus, RAN4 will have a significant amount of work on establishing the requirements even for below 6GHz.
Observation 5: Even specification of below 6GHz needs to time.
2.3 Impact of OTA & BF on conventional working procedure
A completely new concept will be needed especially for the mm wave 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 was 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 6: 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 [and BS] RRM, UE [and BS] 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 [and BS] 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 [and BS] 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 7: 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.

2.4 SA and/or NSA
2.4.1 General
RAN4 shall specific all the specifications such as UE and BS RF, UE [and BS] RRM, UE/BS demodulation for both SA and NSA. For RF perspective, to complete NSA specifications, SA specification completion is necessary. For NSA, this does needs to take band combination into account into specification on top of SA specifications. Thus, the workload is not the same when we introduced LTE since at that time, CA concept did not exit. Note that for RRM perspective, NSA does not have to wait for the completion of the SA although some part of the requirements is overlapped between them.
Observation 8: More work is coming due to handling SA and NSA specifications in WI.
2.5 Other aspects
Flexible channel bandwidth

It needs to be further confirmed that scaling of the requirements are possible according to channel bandwidth in WI. 

Transmission bandwidth configuration adaptation

How frequently and the adaptation range of transmission bandwidth configuration from min to max, the granularity will impact on RAN4 specification complexity in return for low power comsumption.

Spectrum utilization

· increase of spectrum utilization for single numerology

· Not sure the final utilization ( at least above 90%) is applied to all the channel bandwidth and its transmission bandwidth configuration

· using multiple numerologies

· Not sure how to apply multiple numerologies. There are various patterns to be possible.

· Multiple usage of sub-carrier spacing

· Even the channel bandwidths are the same, the associated requirements may be different according to used sub-carrier spacing.

· Moreover this shall be considered per channel bandwidth per band basis.

· In some cases, service like eMBB, URLCC aspects may affect the specifications as well.
Observation 9: Some channel bandwidth related requirements will have multiple options and this does impact on RAN4 workload.
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. The necessity of the additional AH can be easily expected if more specific work plan is considered as captured in our companion paper of [4].
· Observation 1: The number of bands to be completely newly 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. One is the requirements for conducted basis and the other is those for OTA basis.

· Observation 3: OTA basis requirements take time considering the situation of AAS WI situation! 
· Observation 4: RAN4 will be able to discuss the requirements for mm wave based on specific data after the middle of the WI more.

· Observation 5: Even specification of below 6GHz needs to time.
· Observation 6: 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 7: 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 8: More work is coming due to handling SA and NSA specifications in WI.
· Observation 9: Some channel bandwidth related requirements will have multiple options and this does impact on RAN4 workload.
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 June NR AH is just 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 AHs at least in September and November in 2017, which is definitely essential to fulfill our responsibility for NR.

Proposal: At least the following RAN4 NR AH meetings shall be held.

· 18-20th September in 2017

· 7-9th November in 2017

4 Conclusion

In this contribution, we have discussed the necessity of additional RAN4 NR AH meetings in 2017. As a result, we propose the followings. 

Proposal: At least the following RAN4 NR AH meetings shall be held.

· 18-20th September in 2017

· 7-9th November in 2017
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