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1	Introduction
In RAN4 AH-1801 meeting, there was a paper on UL-MIMO network simulation assumptions where the assumptions mainly for coherent requirement in NR [1]. The similar discussions were done extensively in LTE Rel-10 for two years without a conclusion. In this contribution, we briefly summarize some of observations from the discussions and show our view on the study and requirement.
2	Discussion

Past Work in LTE Rel-10
In fact, the similar UL-MIMO requirement was discussed extensively in LTE release 10, specifically from RAN4#58 (Feb. 2011) to RAN4#65 (Nov. 2012). During two-year discussions, the main topic was relative phase discontinuity (RPD) which is one of requirement of NR coherent UL-MIMO simulation assumptions.
In [2], the paper listed a UE architecture and sources of RPD where some of them were hard to estimate (up conversion) or unknown (antenna tuner). Based on the paper, a biggest challenge for RPD was a RF PA where phase change could be ~ 20 degree.
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Figure 1 Phase Change for 20 PAs, Transition from High Power to Medium Power Mode, Frequency MHz vs Degrees (Captured from [2])

The paper also provided a RPD measurement over 10 UEs with WCDMA FFA where RPD could be ~ 37 degree.
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Figure 2 Phase Discontinuity Measured on 10 UEs (Captured from [2])


There were many follow up studies and discussions afterward. However, RAN4 was not able to reach an agreement in Rel-10 due to UE architecture modeling as well as PA modeling. RPD is heavily depends on these which are implementation specific [3].

Observation 1: There were extensive RPD discussions for UL-MIMO requirement without no conclusion in LTE Rel-10 and major challenges were how to model UE and PA architectures which are implementation specific.


Challenges in Coherent UL-MIMO for NR
We believe the situation has not been changed much and the discussion would be even more difficult in NR due to complex UE and PA architectures as well as new features, i.e. BWP. Especially, current PA architecture adopts ET and DPD which would have critical impacts while hard to model. For BWP, PLL retuning is happening dynamically while the BWP requirement is still early stage in discussion.

Observation 2: Coherent UL-MIMO requirements would be even more difficult due to complex UE and PA architectures in NR, as well as some new features which are still under discussion. 


We believe RAN4 does not have enough time to investigate the coherent UL-MIMO requirement in Rel-15, although we tends to agree on the necessity of the study. It would be more reasonable to focus on pending requirements in Rel-15. Once many NR features and requirements become clear and closed, then RAN4 could continue the study and discussion on the coherent UL-MIMO in NR.

Proposal 1: RAN4 agree to postpone the study and discussion on the coherent UL-MIMO requirements in later release. 


In Rel-15, no coherent UL-MIMO requirements are defined and it is up to UE implementation whether to indicate coherent UL-MIMO capability.

Proposal 2: In Rel-15, no coherent UL-MIMO requirements are defined and it is up to UE implementation whether to indicate coherent UL-MIMO capability.

3	Conclusions
In this contribution, we made the following observations and proposal. 

Observation 1: There were extensive RPD discussions for UL-MIMO requirement without no conclusion in LTE Rel-10 and major challenges were how to model UE and PA architectures which are implementation specific.

Observation 2: Coherent UL-MIMO requirements would be even more difficult due to complex UE and PA architectures in NR, as well as some new features which are still under discussion. 

Proposal 1: RAN4 agree to postpone the study and discussion on the coherent UL-MIMO in later release. 

Proposal 2: In Rel-15, no coherent UL-MIMO requirements are defined and it is up to UE implementation whether to indicate coherent UL-MIMO capability.
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