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1. Introduction
Definition of category for NR and EN-DC UE is under discussion in RAN2, and an email discussion on target peak data rates for NR was initiated in TSG-RAN, in order to gather company views and prepare the proposals to help TSG-RAN to make decision. In this document, we would like to provide our views on the definition of categories for NR and EN-DC UE and achievable DL and UL target peak data rates, as well as our initial consideration on the peak data rates for NR in Sub-6GHz.
2. Discussion
In RAN2 NR Adhoc#2 meeting, it was agreed that “NR UE Category is supported and at least associated with a peak data rate”. To avoid ecosystem fragmentation when initial 5G launch, the number of UE categories in Rel-15 NR should be limited as in LTE, based on which, peak data rates could be defined in NR for both SA and NSA, furthermore, the definition of NR UE category should be applicable to all the architecture options. 
In order to limit the number of UE categories, the UE categories defined should be applicable for various architecture options, regardless of the UEs supporting SA only, NSA only and both SA and NSA . However, according to UE implementation, UE capabilities may be different between SA and NSA, and the achievable LTE peak data rate and NR peak data rate for EN-DC may be different with the different LTE and NR band combinations and implementation. Moreover, based on the agreement on category in RAN2 NR Adhoc#2: 
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).”

With these agreements, if UE could report the capability combination under its LTE category and the capability combination under its NR category independently, based on its claimed peak data rate, network can then know when and how the peak data rate are achieved with no consideration of the implementation in the UE. Therefore, for EN-DC, UE should report both capability combinations of LTE and NR, as well as category in LTE and in NR, while for NR alone, UE could report NR category only. In this sense, no different categories are necessary for NR and EN-DC UE, where only NR categories are to be defined. 
Proposal 1: No specific UE categories are defined in addition to NR UE categories, and same NR UE categories are defined for both EN-DC capable and NR capable alone UE, on top of which corresponding claimed peak data rates are reported under NR in certain capability combination.
Additionally, based on our analysis on the spectrum and practicable UE capability, we would like to share our initial requirements for DL and UL peak data rates of NR in Sub-6GHz deployment scenarios. We propose that TSG-RAN initiate further discussion about the peak data rates for the definition and classification for NR UE Category.
Table1 DL peak data rates of NR in Sub-6GHz

	Sub-6GHz NR DL
	Peak Data Rate

	100MHz, 4 MIMO, DL 256QAM
	2 Gbps

	100MHz, 8 MIMO, DL 64QAM
	3 Gbps

	2*100MHz, 4 MIMO, DL 256QAM
	4 Gbps

	2*100MHz, 8 MIMO, DL 64QAM
	6 Gbps


Table2 UL peak data rates of NR in Sub-6GHz

	Sub-6GHz NR UL
	Peak Data Rate

	100MHz, 2 MIMO, UL 64QAM
	750 Mbps

	100MHz, 2 MIMO, UL 256QAM
	1 Gbps

	100MHz, 4 MIMO, UL 64QAM
	1.5 Gbps

	100MHz, 4 MIMO, UL 256QAM
	2 Gbps


Proposal 2: Peak data rates requirements and UE categories for NR alone UE should be collected and discussed before RAN#78.
3. Conclusion
Based on the above discussion, we would like to provide the following proposals for definition of NR UE Category in Rel-15. 

Proposal 1:
No specific UE categories are defined in addition to NR UE categories, and same NR UE categories are defined for both EN-DC capable and NR capable alone UE, on top of which corresponding claimed peak data rates are reported under NR in certain capability combination.
Proposal 2:
Peak data rates requirements and UE categories for NR alone UE should be collected and discussed before RAN#78.
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