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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last RAN2 meeting, an LS [1] was sent to both RAN1 and RAN4 on UE category and capabilities. RAN2 asks 3 questions as captured below: 
	Q1: Do RAN1 and RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate?

Q2: Do RAN1 and RAN4 agree with the suggested handling of UE categories described above? 

Q3: How does RAN1 intend to define the UE category (if needed) in a numerology-agnostic manner?


In this paper, we provide our views on this issue and how RAN4 should reply the LS.
2	Discussion 
Q1: Do RAN1 and RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate?
Discussion: To our understanding, band combination (BC) will provide the information about the number of CCs as well as the bandwidth (BW) of each CC. This BW information is specified in TS 36.101 and TS 38.101 for LTE and NR, respectively. However, from UE side, UE will also claim a maximum supported BW (BWmax,UE) for each band. This max BW in general will not be the same as the BW specified in BC. Furthermore, the BWmax,UE will be reported in the unit of MHz. Under different sub-carrier spacing (SCS), the max number of PRBs that UE can handle in this band is also different. 
[bookmark: _Ref492807516]Observation 1: Information in bandwidth combination is insufficient to determine the maximum number of PRBs that UE can handle in individual band. Network needs at least some additional information such as the maximum supported bandwidth in that band and the SCS.
Additionally, the maximum MIMO layers can be supported in different bands should also be different. In some low-frequency bands, due to the limitation of font-end component and antenna size, it is challenging for UE to support higher layer MIMO (e.g., 4 or 8 layers). This per-band information of maximum MIMO layer (Layermax,UE) is also important for network to determine UE’s maximum data rate in a band.
[bookmark: _Ref492807517]Observation 2: The information of maximum supported MIMO layer per band is also an important parameter for network to determine UE’s maximum data rate in a band.
Regarding the baseband (BB) capabilities, the current reporting structure is still under discussing in RAN4. One possible outcome would be that the peak data rate per-UE is reported via UE category, while the detailed peak data rate per-CC can be provided through BB capabilities. Another possibility is that the peak data rate per-CC is provided in BB capabilities by which network can calculate the peak data rate per-UE. In general, it is beneficial to provide explicit information on per-UE peak data rate, such that network can always double-check the current allocation of MIMO layers and PRB number among all CCs which could never exceed UE’s maximum capability. In our opinion, it is still possible that the peak data rate per-UE could be provided as one of the information in BB capabilities or explicitly in UE category. 
[bookmark: _Ref492807518]Observation 3: The structure of baseband capability is not clear at this moment. Explicitly UE category with peak data rate per-UE should not be precluded. 

Q2: Do RAN1 and RAN4 agree with the suggested handling of UE categories described above? 
Discussion: Based on the discussion in Q1, it is not agreeable to handle UE categories described above.

Q3: How does RAN1 intend to define the UE category (if needed) in a numerology-agnostic manner? 
Discussion: In LTE, the UE category specifies the maximum number of DL-SCH transport block bits received within a TTI. In NR, the time duration of a TTI varies with SCS. For example, to support the same transport block bits in a TTI of 120KHz SCS requires 8 times faster processing speed than that in a TTI of 15KHz, while 120KHz needs roughly 8 times lager total bandwidth than 15KHz to allocation the same number of PRBs. Therefore, it is not desired to define UE category in a numerology-agnostic way that agnostic to numerology.
[bookmark: _Ref492807520]Observation 4: It is not desired to define UE category in a numerology-agnostic way that agnostic to numerology. 

3	Summary 
In this paper, we provide our views on questions in [1]. We have the following observations:
Observation 1: Information in bandwidth combination is insufficient to determine the maximum number of PRBs that UE can handle in individual band. Network needs at least some additional information such as the maximum supported bandwidth in that band and the SCS.
Observation 2: The information of maximum supported MIMO layer per band is also an important parameter for network to determine UE’s maximum data rate in a band.
Observation 3: The structure of baseband capability is not clear at this moment. Explicitly UE category with peak data rate per-UE should not be precluded.
Observation 4: It is not desired to define UE category in a numerology-agnostic way that agnostic to numerology.
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