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1 Introduction
During the RAN4#78BIS meeting, a number of potential issues were raised. This contribution focuses on discussing high level views to proceed with the SI discussion in the future meetings. The objective of this contribution is to obtain consensus of the following several fundament aspects on the future study.

· Scenario: eMBB, mMTC and URLLC
· Co-existence scenario ( New Radio vs New Radio and/or New Radio vs other RATs)
· Frequency handling
· Testability for UE
2 Discussion

Scenario
In addition to what was mentioned in [2], we do NOT clearly understand what mMTC and URLLC are at this moment. To study these RATs including co-existence evaluation, we need to obtain some clear views such that deployment scenario, KPI, physical layer specification to realize these scenarios to some extent. For example, in order to conduct co-existence study for URLLC, we may need to consider completely different evaluation axis to guarantee the URLLC performance. This axis, however, will be identified through the thorough discussion on the URLLC after the URLLC specification becomes clear. On the other hand, for the eMBB, what we would like to achieve is relatively simpler and clearer than the mMTC and URLLC. That needs more peak data rate so that we need to consider even wider bandwidth, more MIMO layers and higher order of modulations etc.
Proposal 1: Commence the study of the eMBB first. The study of the mMTC and URLLC is conducted after relevant RAN1 assumptions become clear.
Co-existence scenario ( New Radio vs New Radio and/or New Radio vs other RATs)
In frequency below 6 GHz, almost all the methodologies we have used so far would be applied to these frequency ranges. More specifically, the required parameters for co-existence study would be the same while the values would be different from frequency to frequency and from assumed scenario to scenario even below 6 GHz. The values, however, would be even easier to be identified compared to those above 6 GHz. Thus, once we start the co-existence study, we would complete it as planned.
On the other hand, in frequency above 6 GHz, as was mentioned in the last RAN4#79 meeting, there are a number of potential issues due to the higher frequency. Thus, we need to discuss and identify respective parameters for co-existence as well as methodology of the co-existence, if the antenna connector basis requirements are not available. 
Considering the above situation, we propose the followings.
Proposal 2: For above 6 GHz, study co-existence in the same geographical area between New Radio (eMBB) systems on adjacent channels immediately. 

Proposal 3: For below 6 GHz, study the co-existence in the same geographical area in the following manner once RAN1 eMBB spec becomes clear.

· Between New Radio (eMBB) systems on adjacent channels
· Between New Radio (eMBB) system and the existing 3GPP RAT(s)
Frequency handling
As was mentioned in [1], if there is a technology barrier at around 30 GHz and if it is confirmed, we first need to resolve the 30 GHz feasibility while we explore the other technologies to overcome identified challenges above around 30 GHz. 
Proposal 4: Interested companies are encouraged to investigate if there is a technology barrier at around 30 GHz or not until RAN4#80.

Proposal 5: If it is identified that there is a technology barrier at around 30 GHz at RAN4#80, RAN4 focuses on more detailed discussion at around 30 GHz while RAN4 explores a solution to overcome the barrier.
Testability for UE
It was pointed out that due to the highly integrated implementation; there would be no antenna connector above 6 GHz terminals so that it would be essential to use OTA methodology. Due to the constraint of the unavailability of antenna connector, we would face the following issues.

· UE RF/ UE RRM/ UE demodulation performance may not be fully guaranteed.

· Even if the OTA like method is adopted, it takes quite long time to complete the work. 

· Even now, MIMO OTA discussion has continued for at least more than 5 years.

Even if OTA method is established in the future to test the performance, it would be quite challenging to confirm what has been guaranteed so far in LTE specification since the tolerance of the test would be quite large. In addition, we may need to consider spatial axis in the specification which has not been considered so far. Thus, it is quite beneficial for vendors to elaborate its necessity and any possible alternatives.
In addition, in [2], one possibility to use an IF stage is shared to test at least UE RRM/ UE demodulation which are independent from the frequency in principle. It would be also beneficial to explore this kind of possibilities to compensate for the lost test coverage and thoroughly discuss them in conjunction with pros, cons and technical challenges.

Proposal 6: Interested companies are encouraged to investigate the followings including pros, cons, specific technical challenges and alternatives to mitigate them as much as possible until RAN4#80.

· Details on technical challenges to keep the antenna connector in UEs above 6 GHz. 
· Ex 1: If the critical factor is the frequency, then what the frequency threshold is.

· Ex 2: What will happen is UEs support bands below 6 GHz and above 6 GHz simultaneously.

· Ex 3: Are there any critical factors? If yes, what it is.
· If OTA method is the only alternative or not.

· If OTA method is adopted, 

· How much the existing test coverage by conducted test for UE RF/RRM/Demodulation can be covered by the OTA.
· How to handle test coverage which cannot be guaranteed by the OTA method.

· If there is an alternative, such as using an IF stage,

· How much the existing test coverage by conducted test for UE RF/RRM/Demodulation can be covered by the alternative(s).

· Note that it seems the IF stage method cannot cover UE RF performance at least.

3 Conclusion

Based on the above discussion, we propose the followings and shares one observation.

Proposal 1: Commence the study of the eMBB first. The study of the mMTC and URLLC is conducted after relevant RAN1 assumptions become clear.
Proposal 2: For above 6 GHz, study co-existence in the same geographical area between New Radio (eMBB) systems on adjacent channels immediately. 

Proposal 3: For below 6 GHz, study the co-existence in the same geographical area in the following manner  once RAN1 eMBB spec becomes clear.

· Between New Radio (eMBB) systems on adjacent channels

· Between New Radio (eMBB) system and the existing 3GPP RAT(s)
Proposal 4: Interested companies are encouraged to investigate if there is a technology barrier at around 30 GHz or not until RAN4#80.

Proposal 5: If it is identified that there is a technology barrier at around 30 GHz at RAN4#80, RAN4 focuses on more detailed discussion at around 30 GHz while RAN4 explores a solution to overcome the barrier.
Proposal 6: Interested companies are encouraged to investigate the followings including pros, cons, specific technical challenges and alternatives to mitigate them as much as possible until RAN4#80.

· Details on technical challenges to keep the antenna connector in UEs above 6 GHz. 

· Ex 1: If the critical factor is the frequency, then what the frequency threshold is.

· Ex 2: What will happen is UEs support bands below 6 GHz and above 6 GHz simultaneously.

· Ex 3: Are there any critical factors? If yes, what it is.
· If OTA method is the only alternative or not.

· If OTA method is adopted, 

· How much the existing test coverage by conducted test for UE RF/RRM/Demodulation can be covered by the OTA.

· How to handle test coverage which cannot be guaranteed by the OTA method.

· If there is an alternative, such as using an IF stage,

· How much the existing test coverage by conducted test for UE RF/RRM/Demodulation can be covered by the alternative(s).

· Note that it seems the IF stage method cannot cover UE RF performance at least.
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