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1. 
Introduction

In RAN1 #84b, it was agreed that non-orthogonal multiple access schemes should be investigated, and contention-based/grant-free non-orthogonal multiple access should be studied at least for mMTC uplink [1] 

 REF _Ref450342762 \r \h 
[2].

In order to evaluate the multiple access schemes, it is very critical to carefully define simulation assumption that reflects the design goal, traffic model, system operation point, and deployment scenario, etc. It is clear that different simulation assumptions may lead to different conclusions. 

In this contribution, we discuss our view on the multiple access evaluation assumptions, starting from the general discussion to the detailed discussion covering eMBB and mMTC service. It is important to note that the discussion applies to both SLS and LLS. Even though LLS assumption is considered to be agreed during the email discussion, we still feel the need to discuss some of the assumptions especially for Table 2 that focus on DL.

2. 
General discussion

NR is envisioned to deliver multiple services, including eMBB, mMTC and URLLC. First of all, when discussing the evaluation assumptions, it is best to have a clear guideline for the design goal, traffic model and deployment scenario for each service. Even though there have be a lot of discussions and common understanding among companies, from the email discussion, it seems to us that many companies still have different views especially for mMTC. So we feel the need to have consensus among companies on the design goal, traffic model, deployment scenario for each service.

Proposal 1: An agreement on design guild line is needed, covering design goal, traffic model, deployment scenarios, etc. for each 5G service (eMBB, mMTC and URLLC).
Proposal 2: Multiple access evaluation assumptions need to be closely aligned with the design guideline.

Proposal 3: Higher priority shall be given to the evaluations that has higher potential to achieve NR design goal for each service.
Since different service can have very different design goal, very different traffic model and deployment scenario. We feel that it is needed to have different evaluation assumptions for each service (eMBB, mMTC and URLLC) and the targeted service needs to be clearly stated in the caption of each evaluation assumptions table for both SLS and LLS. Consequently, the conclusion drawn for one service cannot be directly apply to the other services

Proposal 4: Different evaluation assumptions are needed for each service (eMBB, mMTC and URLLC) and the targeted service needs to be clearly stated in the caption of each evaluation assumptions table for both SLS and LLS.

Proposal 5: The conclusion drawn for one service cannot be directly apply to the other services 

Then we move to more detailed discussion on eMBB and mMTC, since these are the two services mostly discussed in RAN1 so far.

3. 
Evaluation assumptions for eMBB

One of the most important design goal for eMBB is to improve spectral efficiency (3x of IMT-advanced MBB). To achieve this design goal, massive MIMO is one of the most critical enabler. Massive MIMO indicates large number of antenna ports, or large order of spatial multiplexing. So we feel in order to meet the eMBB goal, higher priority shall be given to the evaluation with large number of antenna ports (>8).

Proposal 6: For eMBB, to meet the design goal on SE, higher priority shall be given to the evaluation with large number of antenna ports (>8).

Another aspect is that eMBB design needs to show technique advantage over the existing state-of-art (LTE) cellular system design, so the evaluation assumptions also need to reflect that.
Proposal 7: For eMBB, the evaluation assumptions shall reflect latest state-of-art (LTE) design 

When antenna configuration allows close loop spatial multiplexing, the TM mode shall be chosen to reflect the best design, meaning support highest order close loop multiplexing as well as MU-MIMO, 
Proposal 8: For eMBB, for both SLS and LLS, evaluation shall allow the TM mode that reflects the best existing design for each antenna configuration, meaning support highest order close loop multiplexing as well as MU-MIMO when antenna configuration permits

It is very important to note that, when multiples users exist in the system, advanced scheduling can achieve significant performance improvement utilizing diversities provided by multi-user, for example, PF scheduler can exploit channel time diversity, sub-band scheduler can exploit channel frequency diversity and SU/MU-MIMO scheduler can exploit channel spatial diversity/multiplexing. All these important design needs to be included in the evaluation assumptions for fair comparison

Proposal 9: For eMBB, for both SLS and LLS, evaluation shall reflect the start-of-art scheduler design, which means assumption shall include sub-band, SU/MU MIMO (when antenna configuration permits) scheduler as baseline.

4. 
Evaluation assumptions for mMTC
Based on the email discussion, we feel that consensus on the design goal, traffic model and deployment scenario is needed before discussing the evaluation assumption

Proposal 10: For mMTC, consensus on the design goal, traffic model and deployment scenario is needed before discussing the evaluation assumption. 
Proposal 11: For mMTC, for link budget design requirement, both the MCL requirement as well as the channel model (mobility speed) needs to be agreed and reflected in the evaluation assumption. This will impact both the pathloss (BPL) model as well as channel mobility speed settings

Proposal 12: For mMTC, for deployment density (capacity) requirement, agreement is needed regarding the density of mMTC devices and traffic model of each device. This serves as input to the evaluation assumption. 

5.
Conclusion

In conclusion, we summarize our proposals as follows

Proposal 1: An agreement on design guild line is needed, covering design goal, traffic model, deployment scenarios, etc. for each 5G service (eMBB, mMTC and URLLC).

Proposal 2: Multiple access evaluation assumptions need to be closely aligned with the design guideline.

Proposal 3: Higher priority shall be given to the evaluations that has higher potential to achieve NR design goal for each service.

Proposal 4: Different evaluation assumptions are needed for each service (eMBB, mMTC and URLLC) and the targeted service needs to be clearly stated in the caption of each evaluation assumptions table for both SLS and LLS.

Proposal 5: The conclusion drawn for one service cannot be directly apply to the other services 

Proposal 6: For eMBB, to meet the design goal on SE, higher priority shall be given to the evaluation with large number of antenna ports (>8).

Proposal 7: For eMBB, the evaluation assumptions shall reflect latest state-of-art (LTE) design 

Proposal 8: For eMBB, for both SLS and LLS, evaluation shall allow the TM mode that reflects the best existing design for each antenna configuration, meaning support highest order close loop multiplexing as well as MU-MIMO when antenna configuration permits

Proposal 9: For eMBB, for both SLS and LLS, evaluation shall reflect the start-of-art scheduler design, which means assumption shall include sub-band, SU/MU MIMO (when antenna configuration permits) scheduler as baseline.

Proposal 10: For mMTC, consensus on the design goal, traffic model and deployment scenario is needed before discussing the evaluation assumption. 

Proposal 11: For mMTC, for link budget design requirement, both the MCL requirement as well as the channel model (mobility speed) needs to be agreed and reflected in the evaluation assumption. This will impact both the pathloss (BPL) model as well as channel mobility speed settings

Proposal 12: For mMTC, for deployment density (capacity) requirement, agreement is needed regarding the density of mMTC devices and traffic model of each device. This serves as input to the evaluation assumption. 
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