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[bookmark: _GoBack]1	Introduction
In this contribution we discuss some general issues on Rel-16 NR UE features. The discussion is based on the latest feature group list as defined in R1-2003071[1]. 
[bookmark: _Ref178064866]2	Discussion
2.1 	Fragmentation of UE capabilities
Compared to LTE, a lot more functionality was included already in the first release of NR making it unrealistic to implement, test and deploy all of them from the beginning. With the additional introduction of different options for supporting the same functionality, this led to an even higher increase in the number of features requiring UE capabilities to indicate testing and support. The result is potentially a very defragmented UE population. Also, the UE capability signalling size have become so large that the maximum signalling size has to be increased. 
Not just the signalling size is a problem, but analysing UE capabilities and determining the best possible UE configuration for the gNB considering the enabled features, current load and coverage is one of the most complex functions in current networks. With different UEs reporting different capabilities, the optimisation gets even more complicated.
Another problem with fragmentation of the UEs population is that risks shrinking the common subset of features supported, making many features unattractive to due lack of wide UE support. For the first release of a new radio technologies, there is a large set of features that have to be implemented to justify a new deployment, but also network implementations require economies of scale to justify adding functionality, where a global uptake of a feature is needed to make it worth implementing. In a later release like Rel-16, each individual feature will need to justify its use case in order to get implemented. If the fragmentation of the UE population, getting economies of scale is difficult and the end result will be that such features are not implemented at all or only very basic functionality sees deployment.
The RAN1 specifications have intentionally been written frequency band agnostic as much as possible. The main exceptions have been differences between paired and unpaired frequency bands and differences between FR1 and FR2.  In both cases there are already the possibility to differentiate in the UE capability signalling testing and support between FDD/TDD and FR1/FR2.
Still, we see many requests to have RAN1 feature groups defined per band, per band combination or per band per band combination. RAN2 already instructed RAN1 to limit the number of such combinations We see no need to have such differentiation for functionality that is clearly baseband related. From the experience from LTE and early Rel-15 NR, UEs in as pretty all cases report the same capabilities for different band combinations or bands within band combinations. Hence, having such fragmentation with the argument “nice to have” is not a viable way forward.
Based on this we strongly recommend:
[bookmark: _Toc40476918]Unnecessary fragmentation of UE capabilities shall be avoided
2.2		Duplication of capabilities for unlicensed
During RAN1#100bis-e, it was proposed to discuss the applicability of all Rel-15 and Rel-16 features to NR-U. 
First of all, it should be emphasized that unlicensed is just another frequency band with additional functionality to address channel access. As stated above, most functionality in RAN1 specifications is frequency band agnostic and, in many cases, Rel-15 and Rel-16 functionality should still work even when applied to an unlicensed band. Even if licensed and unlicensed bands are not deployed at the same time, implementations will be reused between the two and new testing should not be needed. 
Similarly, some of the features introduced for unlicensed can equally well be applied with no further testing. As mentioned above, from an ecosystem perspective, the more use cases a feature can be used in, the more likely it is to be implemented. 3GPP specifies technology and not use cases and limiting the use of a certain functionality is not good for innovation or the ecosystem.
Converting most UE feature from per UE to per band would have large implications to the UE capability signaling since it would allow not only different UE capabilities signaling for unlicensed bands, but also different signaling for different licensed bands. There are also RAN2 implications since as mentioned the signaling per band is already very large. In addition, backwards compatibility in the signaling must be ensured which means that this is not moving Rel-15 UE capabilities, but copying. Any discussion should therefore be on a per FG basis based on technical issues with supporting a certain feature in the unlicensed case.
Based on this we propose:
[bookmark: _Toc40476919]Separation of UE capabilities into licensed and unlicensed should only be done when there use cases should only be 
3	Conclusion
In this contribution we discussed some general issues on UE features and propose:
Proposal 1	Unnecessary fragmentation of UE capabilities shall be avoided
Proposal 2	Separation of UE capabilities into licensed and unlicensed should only be done when there use cases should only be
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