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1
Introduction
In RAN#76, the following email discussion was agreed to collect the input on NR UE peak data rate targets as high level guidance.
[76-06] Target peak data rates for NR
Goal: discuss the target peak data rates for LTE-NR DC and NR standalone. (See RP-171480)

Rapporteur: NTT Docomo / Hideaki-san

Timeline: Latest by RAN#77 submission deadline, exact close to be defined by rapporteur.

Because of global 5G commercialization plan by 2020, it becomes very important for 3GPP to have early conclusion on NR UE category to align operator expectation and vendor implementation targets.
In this paper, we will overview the aspects RAN should take into account when concluding the NR UE category definition.
2
Need of NR UE Category Definition
LTE UE category definition has been widely used not only for the communication between operators and vendors, it also becomes an important for market communication. Therefore, it is clear that UE category definition will still be needed for NR.
In previous RAN2 meeting, the following agreements have been concluded:

Agreements

-
In NR, the number of supported MIMO layers is signalled as explicit UE capability and not part of a UE category.

-
In NR, the modulation schemes are signalled as explicit UE capability and not part of a UE category.

-
RAN2 assumes that the UE’s band combinations together with the baseband capabilities (modulation scheme, MIMO layers, …) comprise all information necessary to calculate the maximum data rate achievable on each serving cell, in each cell group and per UE.

-
If RAN1 and RAN4 agree with that assumption, RAN2 intends to apply the following: 

-
“A non-DC UE supporting a peak data rate that is lower than the data rate achievable according to the above-mentioned parameters indicates this by a per-UE category (data rate). 

-
However, a UE supporting dual connectivity (MR-DC, NR-NR DC) shall not advertise a category (data rate) that is lower than the highest data rate achievable according to any of the DC band combinations (to avoid the need for inter-node negotiation of the data rate split).”

Our understanding on the above agreement is mainly from signalling design perspective, it does not mean the definition of NR UE category table is not needed. It is up to RAN to define NR UE category.

Base on the need from ecosystem and market communication perspective, we think it is still necessary to define NR UE category in Rel-15.
Proposal#1  It is necessary to define NR UE categories in Rel-15
It is up to RAN2 to specify the detail UE category/capability signalling method. In general, the peak data rate of each UE category is associated with several key factors: band/bandwidth combination, modulation and coding scheme (MCS) and number of MIMO layers. Similar as LTE, the peak data rate of the category claimed by UE needs to be achieved by at least one of the band/bandwidth, MCS and MIMO layer combination supported by the UE. For the UE supports LTE and/or NR in standalone manner, the LTE and/or NR UE category shall be indicated to network as usual. For the UE support EN-DC, it shall also signal LTE and NR UE categories to the network. It is not expected to have RAN decision on such signalling design, but RAN2 should continues the discussion and conclude the signalling approach as early as possible.
3
Spectrum Availability by 2020 and NR UE Category
The motivation to have early NR UE category decision is to support global 5G commercialization plan by 2020. Therefore, RAN should focus the discussion on the peak data rate target considers the possible spectrum availibility by 2020 time frame. For example, >6GHz spectrum (e.g. ~28GHz, ~39GHz) have been auctioned in some countries. At the meantime, new spectrum allocation at <6GHz is also expected in worldwide manner, 3.5GHz, 4.8GHz and event 2.6GHz are quite promising spectrum for initial NR deployment by 2020.
However, the possible bandwidth allocated to each operator in each country may be limited within certain range. RAN should not take arbriatry assumption on band/bandwidth combination, it is highly encouraged that operator could provide the forecast on the expected spectrum availibilty in order to justify the peak data rate target be considered by RAN. Consider the urgency for 2020 commercialization preparation, it is necessary to conclude preliminary peak data rate targets before Dec. 2017.

Proposal#2  RAN should conclude several peak data rate targets for NR UE category before RAN#78, the proposal with target on 2020 NR deployment should be priortized with justified assumption on spectrum availibility.
4
Summary of NR UE Category Consideration
In addition to abovementioned considerations, RAN should also consider the UE categories for different architecture options together because most NR UE should support multiple architecture options in the future. On the other hand, RAN should not only consider the highest peak date rate for marketing purpose, but also need to consider the lowest peak data rate target which offers the migration path for operator to migrate from LTE to NR.
It is very important to carry forward the NR UE category discussion and have timely conclusion to support reasonable market segmentation without unnecessary market fragmentation. With the above analysis, RAN is recommended to agree on the following proposals:
Proposal#1  It is necessary to define NR UE categories in Rel-15
Proposal#2  RAN should conclude several peak data rate targets for NR UE category before RAN#78, the proposal with target on 2020 NR deployment should be priortized with justified assumption on spectrum availibility.
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