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Introduction
This contribution considers UE capabilities that need to be partitioned between the CGs for NR-DC in the same FR and whether semi-static or dynamic partitioning is more appropriate for a given capability.


UE Capabilities Affected by NR-DC
When a UE is configured for operation with two uncoordinated cell groups in NR-DC for a same FR, UE capabilities for receptions and transmissions need to be shared between the CGs. Once the capabilities to be shared between MCG and SCG are identified, the associated issues are how to do the sharing for a given capability and whether that sharing is semi-static or dynamic.

One basic assumption to address the above is the UE hardware architecture and in particular whether the UE has dedicated hardware for each CG or common hardware for both CGs for operation in a same FR. We do not see a need or benefit for per-CG dedicated hardware regardless of synchronous or asynchronous NR-DC. Also, from a DBB perspective, synchronous DL operation is considered to imply time aligned UE transmissions on the MCG and the SCG. This corresponds to a rather narrow deployment scenario in the NR framework (e.g. all UL cells have same SCS, all PUSCH/PUCCH/PRACH transmissions start at the same time, …). In the following, use of a single hardware for communication with the MCG and the SCG is the underlying assumption and there is no differentiation between synchronous and asynchronous DC operation.

A first UE capability that needs to be shared between the two CGs is the UE transmission power. Although the scheduling/configuration of UL transmissions from a UE can generally be assumed to be made independently by the MCG and the SCG, the UE knows the instantaneous power requirements on the MCG and the SCG. The UE also knows future power requirements at least within the timelines defined in Rel-15 for determining a channel, among overlapping channels, for UCI multiplexing. Assuming existence of prioritization rules due to the higher importance of some transmission relative to others, e.g. due to information content or served functionality, the UE can dynamically prioritize power allocation to a given transmission in case of power limitation. Dynamic power sharing is therefore feasible and appropriate for the overall operation with respect to metrics such as coverage and spectral efficiency [1].  
 
[bookmark: _GoBack]A second UE capability that needs to be shared between the two CGs is the number of CSI reports (as in LTE). Given the previous assumption that a same UE hardware is to be used regardless of whether or not a UE is configured for NR-DC operation, the maximum number of CSI reports the UE can simultaneously process is the same regardless of whether or not a UE is configured for NR-DC operation. Therefore, the UE should not expect to be configured on the MCG and the SCG with a total number of CSI reports that exceeds the maximum number. MCG and SCG coordination is beneficial to avoid dropping P/SP-CSI reports. Also, DC operation should not affect UE behavior with respect to handling requests for A-CSI reports. For A-CSI reports, the conditions under which the UE can handle A-CSI requests from both the MCG and the SCG need to be determined. 
   
A third UE capability that needs to be shared between the MCG and the SCG is for PDCCH monitoring within a time interval X (e.g. for Case 1-1, X is a slot). The same arguments apply as for the number of CSI reports and the number of PDCCH candidates or the number of non-overlapping CCEs that a UE can support per slot (and per SCS) are same as for the case of single CG (no NR-DC). As discussed in [2], to avoid ambiguity at a CG of the UE PDCCH monitoring capability at a given slot on the CG and to avoid complicating UE behavior and specifications in determining the PDCCH candidates for the UE monitor, a semi-static partitioning of the UE capability between the MCG and the SCG is needed.  
 
A fourth UE capability that needs to be shared between the two CGs is the UE buffer but, although the PDSCH scheduling decisions are independent in the two CGs, UE buffer management can be left to UE implementation. 

In summary, we consider the use of a same UE hardware block regardless of whether or not the UE is configured for DC operation (in the same FR). All UE capabilities that are shared across all cells in Rel-15 remain the same with and without DC operation. With respect to UE hardware capabilities, we do not see a need to differentiate between synchronous and asynchronous DC operation. For sharing the UE transmission power between the MCG and the SCG, dynamic sharing with ‘look-ahead’ functionality as in Rel-15 for determining a channel, among overlapping channels, for UCI multiplexing is preferable to avoid losses in coverage and spectral efficiency. For sharing the PDCCH monitoring capability, semi-static sharing is preferred as there is no way for the UE to select the ‘right’ PDCCH candidates. Discussion is needed for sharing the maximum number of CSI reports the UE can provide and, particularly, for defining the UE behavior within a timeline of aperiodic CSI reporting by both MCG and SCG.


Conclusions
This contribution presented our views regarding sharing different UE capabilities in NR-DC operation in the same FR. Sharing of the transmission power and the PDCCH monitoring capability are already under discussion. The UE hardware architecture, the notion of synchronous vs. asynchronous NR-DC from a hardware perspective, and the sharing of a UE capability for providing A-CSI reports within a certain time need to also be discussed in RAN1.
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