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1. Introduction
In RAN #77, TSG-RAN agreed that UE categories are defined for marketing purposes. RAN observed that industrial desire that the target data rate should be the same no matter which architecture option is to be deployed. As a part of the LS to RAN1 [1], RAN decided that the UE category is not signaled to the network and so there is no Access Stratum functional impact. In addition to RAN2 decision on UE capability signaling and NR/ENDC UE categories, RAN will decide NR/ENDC UE category definition. The exact peak data rate corresponding to the NR/ENDC UE category calculation will be left to RAN1 discussion.
RAN1 has done it diligence and provided RAN and RAN2 with peak data rate definitions and its related capability signaling in [2] and [3], respectively. From our understanding, the UE capability signaling related to NR peak data rate is stable. However, UE category discussion, in which RAN has agreed to define UE categories has not progressed much.
In this contribution, we discuss Intel’s views and proposals on NR UE categories.

2. UE Categories for NR
UE category has been discussed since RAN #77 and moderated email discussion took place in RAN #79 [4] and RAN #80 [5]. However, no progress has been made due to diverse view on the subject. One of the biggest problems of UE category, which is primary based on supported peak data rate, is the granularity of the specified peak data rates and whether the specified UE categories and its associated peak data rate can properly represent class of UEs that vendors wish to implement and market. From the discussions so far, it is clear that many operators and vendors do not wish to have numerous NR UE categories. This seems to the common theme based on learnings from the maintenance and defining new LTE UE categories, which were always difficult and challenging for all companies.
However, having too coarse UE categories could in fact have negative impact to the UE ecosystem. If there are one UE category for 1Gbps and another UE category for 5Gbps, and UE vendors are not allowed other options for marketing, UE vendors would have significant implementation challenges to build UEs to have leap performance gaps. Furthermore, each UE vendors would have less incentive to build more competitive products in each product cycle due to large leap gaps in UE categories.
Additionally, it is not clear how the relationship between the NR peak data supported by the UE through UE capability signaling and the UE category that is only for marketing purposes will play out. Even if UE categories are defined for marketing purposes such that consumers can identify certain features of the UE, UE vendors should also have the freedom to advertise the peak data rate the device could support on top of the UE category. This is simply because the coarse UE categories would never be able to correct capture the peak data rates that could be supported by the UE. For example, assuming UE supports CA in FR2 with 120kHz subcarrier spacing each CC with 100MHz and 2 layers per CC. Even for this simply setup, the capability signaling allows UE to provide peak data rate from 0.3 Gbps to all the way to 6.5 Gbps. Table 1 shows the various peak data rate depending on number of supported CC and scaling factor. 
Table 1. NR peak data rate 120kHz subcarrier spacing and each CC with 100MHz using up to 2 MIMO layers.
	NR [Gbps]
	#CC

	
	1
	2
	3
	4
	6
	8

	SF
	1
	0.808066
	1.616131
	2.424197
	3.232263
	4.848394
	6.464526

	
	0.8
	0.646453
	1.292905
	1.939358
	2.58581
	3.878715
	5.171621

	
	0.75
	0.606049
	1.212099
	1.818148
	2.424197
	3.636296
	4.848394

	
	0.4
	0.323226
	0.646453
	0.969679
	1.292905
	1.939358
	2.58581



Based on these observations, we propose to agree on one of the following:
[bookmark: _GoBack]Proposal:
· Adopt one of the following alternatives:
· Alternative 1) Do not define NR UE categories. Instead rely on supported features and UE capability to appropriately advertise the supported peak data rate for marketing purposes.
· Alternative 2) If NR UE categories are introduced, UE is allowed to advertise peak data rate based on supported features and UE capability signaling other than defined UE category for marketing purposes. 


3. Conclusions
	In this contribution, we discussed main key issues for defining NR UE categories. The following is a summary of the proposals made in this contribution:
Proposal:
· Adopt one of the following alternatives:
· Alternative 1) Do not define NR UE categories. Instead rely on supported features and UE capability to appropriately advertise the supported peak data rate for marketing purposes.
· Alternative 2) If NR UE categories are introduced, UE is allowed to advertise peak data rate based on supported features and UE capability signaling other than defined UE category for marketing purposes. 
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