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1. Introduction
The goal of this email discussion is to gather company views on the definition by 3GPP of UE categories for NR. This document is the continuation of the activity summarised in RP-180343.
Six companies (Telecom Italia, Telstra, Mediatek, KT, Ericsson and Qualcomm) contributed to the discussion.
2. Rapporteur Recommendations
The number of received feedback was low. However, the following conclusions and recommendation can be derived from the discussion (to annex provide the full discussion):
Q1: all the companies agree on principles 1, 3 and 4.
Qualcomm indicated that principle 2 depends on the outcome of the discussion on Q5
Q2: all the respondents (five) agreed to define “5G” UE categories, instead of “NR” UE categories
Q3: all respondents agreed to use the peak data rate as a KPI to define UE categories
Q4: mixed answers to the proposal to define UE categories based on 5G use cases
Q5: mixed feedbacks on the interval of peak data rates to be used for defining a category. Qualcomm raised the issue of “how to best fit a device in a category”
Q6: mixed feedbacks on the number of categories to be defined
Other topics: Mediatek suggested to create a spec maintained by RAN to record the UE categories

Based on the above discussion, the recommendation from the Rapporteur are:
· Define a limited number of UE categories in Rel. 15, but without fixing the exact number of categories
· The UE categories are to be used for marketing purposes; no signalling required
· Use the name “5G” UE categories
· Focus the UE categories in Rel 15 on the eMBB use case, by using the peak data rate as KPI
· The approach to define a peak data rate range to define a category seems not to be working. The Rapporteur proposes to follow the principle used for LTE, by introducing a new category when significant differences are proposed with respect to an existing category.
· Create a new spec maintained by RAN to record the UE categories


Annex

1. Discussion
Principles 
Q1: Can we all agree on below principles? 
Principle 1: 3GPP to define UE categories in Rel 15 (and subsequent Releases) for purely marketing purposes.
Principle 2: the UE categories are to be used to communicate the expected performance of the device to the end customers. The technical marketing between UE manufacturers and operators is not addressed by UE categories. Example: the operator can advertise the fact that to access a specific service the customer has to buy a “category xyz” device.
This principle is for example addressing markets where devices are not sold directly by the operators, but can be bought e.g. in retail stores.
Principle 3: a limited number of categories will be defined
Principle 4: no signalling is associated to UE categories.
1. Agree 
1. Disagree
	Companies
	Option
	Remark

	TIM
	a
	UE categories are a very useful tool to characterize devices bought on the free market (independent retailers, Internet) to the customer. Note that in many countries most of the devices are not sold by the Operator, but can be acquired by independent commercial channels

	Telstra
	a
	Agree with TIM, UE categories are an important and simple way to identify device capabilities for any number of uses

	MediaTek
	a
	Agree with TIM, UE categories have been broadly used in 4G era for communication among vendor, operator and consumer. 
It is an useful tool to bridge the costumer’s expectation on UE performance and network performance provided by network vendor and operator.

	KT
	a
	KT agree with the principal. However, we need to make sure that a limited number of categories will be defined

	Ericsson
	a
	

	Qualcomm Incorporated
	
	Agree to proposal 1, 3 and 4.
We would like the dilemma we describe in Q5 to be addressed before agreeing proposal 2.


[Rapporteur’s summary]
To be added.
How to determine the UE category 
In RP-180252 it was proposed to define “5G” UE categories, to encompass the characteristics of NR and LTE. 
As an example, in case of UE category determined on the basis of the peak data rate computation, a UE could belong to “category xyz” based on the best achievable data rate among the operation modes supported by the UE (NR standalone, NSA, LTE standalone) – see RP-180162. The UE category could be defined by the supported peak data rate computed according to the formula defined by RAN1 and RAN2.
Different UE categories could be defined for different use cases (e.g. MBB, MTC), based on different KPIs. This will avoid the definition of special categories (like cat 0, cat M).
Based on the above, the following questions are to be considered:
Q2: can we agree to define “5G” UE categories instead of “NR” UE categories?
a. Agree 
b. Disagree
	Companies
	Option
	Remark

	TIM
	a
	5G (especially with option 3) is a mix of NR and LTE. The categories should take into account both technologies

	Telstra
	a
	Agree

	KT
	a
	5G UE category indicating its purpose (eMBB, mMTC, URLLC, mixed)

	Ericsson
	a
	

	Qualcomm Incorporated
	a
	


[Rapporteur’s summary]
To be added.
Q3: can we agree to use the peak data rate, computed according RAN1 and RAN2 formula, as a KPI to identify UE categories? UE category for marketing purposes should reflect the best achievable data rate among the operation modes supported by the UE (NR standalone, NSA, LTE standalone) – see RP-180162
a. Agree 
b. Disagree
	Companies
	Option
	Remark

	TIM
	a
	

	Telstra
	a
	

	MediaTek
	a
	Agree for eMBB. Additional KPI can be considered later, e.g. FFS latency to be added an KPI for URLLC UE category.
We assume LTE will continue to use legacy LTE category.

	KT
	a
	

	Ericsson
	a
	

	Qualcomm Incorporated
	a
	


[Rapporteur’s summary]
To be added.
Q4: can we agree to define different UE categories for different use cases (e.g. MBB, MTC), based on different KPIs? E.g. “Category MBB-xyz”?
a. Agree 
b. Disagree
	Companies
	Option
	Remark

	TIM
	a
	This solution would allow to avoid the definition of sub categories like “cat 0”. It should also allow to avoid giving mixed messages to the market (for example a 5G category which has worse performance than 3G or 4G devices)

	Telstra
	a
	In principle this makes sense however confusion might arise if there are devices that overlap into more one than use case, eg MTC & URLLC

	MediaTek
	
	We need MBB-related categories in Rel-15, driven by data rat. We may also need different categories in the future, driven by other KPIs – FFS

	KT
	a
	For mixed case, simply use mixed indicating that a UE can support for example, eMBB and URLLC

	Ericsson
	b
	It will in practice be difficult to define categories per use case or service area This as many of the use cases/service areas are overlapping. For example, the URLLC area has a very wide span and it is not only given by data rate capabilities but also by functional capabilities. Some applications require higher data rate and others requires lower data rate within that area. The data rate required can in practice in some case be close to end user eMBB uses cases. In other cases, it may be closer to MTC but the latency requirements are completely different. One can start also to discuss other technical areas as above and hence it will be very difficult to define in the end what is a specific use case and what is not from 3GPP standpoint. Based on this we should just define UE categories based on data rate.

	Qualcomm Incorporated
	
	We would like to focus on eMBB in release-15, i.e. indicating data throughput. New types of UE categories can be discussed in future releases.


[Rapporteur’s summary]
To be added.
Definition of UE categories and granularity
RP-180355 proposes the definition of a number of UE categories based on the definition of an interval of values in which the peak data rate is comprised. E.g. 2GB/s (+/-0.25 GB). 
Q5: what is the data range interval to be used to define a UE category? 
a. +/-0.25 GB 
b. +/-0.5 GB
c. +/-1 GB
d. other
	Companies
	Option
	Remark

	TIM
	
	No strong view – if we want to have a limited number of categories we should have a relatively large range

	Telstra
	a
	a) is likely ok for initial UE’s but may be too granular as NR performance accelerates, especially with FR2 introduction. Perhaps a rigid interval is not necessary, categories can be defined in an adhoc method?

	MediaTek
	
	Agree with TIM, larger granularity can avoid too many UE category with similar performance and avoid market fragmentation.

	KT
	d
	Indicating peak data rate will eventually end up with having too many different UE categories. This will also lead to a lot of meeting time discussing this issue in the plenary meetings

	Ericsson
	
	No strong view, but something practical in the end so it get feasible to work with in 3GPP and in the market.

	Qualcomm Incorporated
	
	We have this dilemma that if the number of defined UE categories is small, then the data rates represented by UE categories are going to be coarse.
For example, we define UE categories for 1Gbps class and 5Gbps class. In this case, what is the requirement for the UE vendor who wants to introduce a smartphone supporting 3Gbps? Should it advertise 1Gbps class? We obviously would like to avoid such requirement to be imposed by 3GPP.


[Rapporteur’s summary]
To be added.
Q6: define the expected number of UE categories, based on the computed data rate and data rate interval. Different categories can be defined for DL and UL. 
	Companies
	Option
	Remark

	TIM
	
	We should limit the number – an example could be to limit the number of categories to 5

	Telstra
	
	We should try to be reasonable with the number of categories but difficult to place an arbitrary limit on the total number. As with LTE, we need to add categories as the technology evolves but we should definitely separate UL & DL categories from the beginning.

	MediaTek
	
	Agree the initial # of UE category should be limited to avoid market fragmentation

	KT
	
	4 (eMBB, mMTC, URLLC, mixed)

	Ericsson
	
	Initial we will most likely need todo something as TIM proposes but going along into the future we will add more categories and there will not be a fixed limit.

	Qualcomm Incorporated
	
	We understand operators’ desire to limit the number of UE categories. But we would like to understand how the dilemma we outlined in Q5 is addressed.


[Rapporteur’s summary]
To be added.
Other topics
Companies should add any other considerations
	Companies
	Option
	Remark

	MediaTek
	RAN spec. for UE Category
	Need to consider where to capture RAN agreement on UE category. A spec. maintained by RAN is suggested.


[Rapporteur’s summary]
To be added.
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