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1
Introduction
In RAN2 #98 meeting, a LS to RAN was agreed on requesting RAN guidance on the following questions:

1) The necessity of UE categories for UE in the LTE-NR DC (Opt. 3/4/7) as well as the NR standalone (Opt. 2)

If UE categories are needed, RAN2 would like to seek for the further guidance below:

2) The target peak data rate in DL and UL to be supported for Option 3 until December 2017.

3) The target peak data rate in DL and UL to be supported for the other options until June 2018.
This contribution will discuss some possible LTE-NR UE capability sharing examples under the RAN#75 agreement (i.e. on L1/L2 commonility between NSA (Non-StandAlone) and SA (StandAlone)) and suggest the way to reply RAN2 LS.
2
LTE and NR Capability Sharing
During RAN#75, the accelerated milestone for Dec. 2017 of Rel-15 NR WI was agreed (RP-170741 [1]) with the following assumption:
· Ensure commonality with Standalone eMBB (incl. low latency support), as well as forward compatibility

· Complete stage-3 of all L1 and L2-User-Plane for both Non-Standalone and Standalone by December 2017

· L1 and L2-User-Plane for both Non-Standalone and Standalone is different for some aspects
Therefore, it is expected the L1 and L2 User Plane for both NSA and SA will be quite common. For the NR UE which need to support both NSA and SA (base on the deployment demands by different operators), it is reasonable that some UE capability need to be shared when operatoing in NSA or in SA mode to reduce unnecessary complexity.

Observation#1: UE can support both non-standalone and standalone architecture to fulfill the deployment requirements by different operators

For example, it will be reasonable for UE to reuse same baseband processor to support either NSA or SA mode. Then it is important to understand whether the bottleneck on processing capability comes from NSA (e.g. due to signal bandwidth) or SA (e.g. due to higher order MIMO or modulation). Another example comes from RF capability, UE can share the same RF transceiver when supporting both NSA and SA. Then it is important to understand whether LTE and NR need to be simutaneously activated at the same band and the bandwidth assumption.

Similar concept has also been discussed in RAN2 and RAN4, e.g. R2-1704189 [2] and R4-1704758 [3]. Whether and how the UE capability to be shared between NSA and SA modes still need more discussion in WG, and it will also impact to UE category definition discussion.
Observation#2: UE may share some baseband and RF capabilities for non-standalone and standalone support
Therefore, it is important to joinly discuss the UE category definition and possible capability sharing issues for NSA and SA together.
Proposal#1 It is necessary to define UE categories in the LTE-NR DC (Opt. 3/4/7) as well as the NR standalone (Opt. 2) together

Proposal#2 The target peak data rate in DL and UL to be supported for Option 3 and Option 2 until December 2017.
3
Next Step
Because there has been many LTE UE categories, it will be very complicated if RAN and WG discussion directly jump to NR UE category discussion without high level objective guidance. The preferred approach is having operators in RAN to conclude high level objectives on the peak data rate to be offered for Rel-15 NR deployment by 2020 first. Then WG could base on such objectives to further break down the possible/reasonable feature/capability combinations with the consideration on worldwide spectrum availibility and the UE complexity. This would be more efficient way to avoid unnecessary UE categories that fragment or confuse the market.
Proposal#3 RAN to initiate an email discussion toward RAN#77 on the peak data rate objectives for initial Rel-15 NR deployment by 2020, for both LTE-NR DC and NR standalone.
4
Summary
With the above analysis and discussion, the following observations and proposals are concluded: 
Observation#1: UE can support both non-standalone and standalone architecture to fulfill the deployment requirements by different operators

Observation#2: UE may share some baseband and RF capabilities for non-standalone and standalone support
Proposal#1 It is necessary to define UE categories in the LTE-NR DC (Opt. 3/4/7) as well as the NR standalone (Opt. 2) together

Proposal#2 The target peak data rate in DL and UL to be supported for Option 3 and Option 2 until December 2017. 

Proposal#3 RAN to initiate email discussion toward RAN#77 on the peak data rate objectives for initial Rel-15 NR deployment by 2020
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