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1. Introduction
 In RAN1#AH3, RAN1 sent an LS reply to RAN2’s LS on UE categories and capabilities [4]. We discuss some related aspects in this document with respect to the RAN LS to RAN1 [2]. 
2. Discussion
In the LS reply to RAN2’s LS, RAN1 mentioned that an explicitly signalled UE category (for NR and NR-NR DC and MR-DC) is not required if the UE supports a peak data rate at least equal to the calculated data rate based on signalled band combinations and baseband capabilities. This indicates that if there are cases where the UE supports a lower peak rate than the peak rate from band combination and baseband capability, then there would be a need to explicitly indicate the peak rate supported by the UE. This may be done by explicit signalling of actual peak data rate, or similar mechanisms, such as indicating the supported peak rate in the baseband capabilities. 
In LTE, modulation order is indicated per UE because it is considered as pure baseband capability. For NR and the case where UE supports a peak data rate at least equal to the calculated data rate based on signalled band combinations and baseband capabilities, the modulation order can be included in or associated with the band combination. Otherwise, the UE will be forced to support higher data rate than actually required. 
Proposal 1: Modulation order is indicated in the corresponding band combinations or associated baseband capability.
We see there are benefits in allowing decoupling peak data rate in baseband processing and calculated peak data rate from band combination/baseband capabilities. A peak rate supported by a UE can be lower than the peak data rate calculated based on band combination and baseband capability. For example, the peak data rate based on certain band combination/baseband capabilities may be achievable in very ideal scenarios. There can be cases where a UE support of a lower peak data rate (than the calculated peak data rate) would be beneficial in cases where it can provide benefit to the network in terms of increased system-level performance, such as increased peak data rate from network perspective.  
In other cases, similar level of throughput (as calculated peak rate from a band combination/baseband capabilities) can be achievable without requiring such ideal scenario for example if the number of carriers is increased or BW is increased even without higher MIMO and high modulation although the UE can support higher MIMO and higher modulation. In this case, the target data rate in baseband processing doesn’t need to support the peak data rate calculated from band combination/baseband capabilities. 
Following table shows an example where actual peak rate is determined from calculated peak rate and signaled peak rate. Note that in cases where there is no explicit signaled peak rate, the actual peak rate can be determined form the calculated peak rate from the band combination and baseband capability signaling. 
Table 1. Illustration of actual peak rate determination from calculated peak rate and signaled peak rate.
	5carriers, Scenario
	Calculated Peak Rate (Gbps)
	Signaled Peak Rate (Gbps)
	Actual Peak Rate (Gbps)

	4x4 MIMO 256QAM
	2
	1.5
	use min (2,1.5) 

	4*4MIMO 64QAM
	1.5
	n/a or 1.5
	use calculated

	2*2MIMO 256QAM
	1
	n/a or 1.5
	use calculated

	2x2 MIMO 64QAM
	0.75
	n/a or 1.5
	use calculated



In order to support the cases discussed earlier, we propose to support a per UE peak data rate signaling for both NSA and SA. The calculated data rate can still be supported as peak data rate for the corresponding band combination/baseband capabilities if the calculated data rate is lower than the data rate indicated by the explicit signaling. This can also be achieved by allowing a flexible mapping between band combinations and corresponding baseband capabilities that allows indication of lower peak rate. 
In NSA, the UE category for LTE and for NR can be defined separately. The peak data rate can be derived assumed as a minimum of calculated data rate and the peak data rate in the UE category. With this approach, inter-node coordination across LTE and NR can still be avoided. 
Proposal 2: UE peak data rate is explicitly signaled for NR SA. 
Proposal 3: UE peak data rate is explicitly signaled for LTE and NR separately for NSA. 
Proposal 4: Actual peak data rate is determined as the minimum of the calculated peak data rate and the explicitly indicated peak data rate. 
3. Proposals
We propose the following with respect to UE category/capability signaling. 
Proposal 1: Modulation order is indicated in the corresponding band combinations or associated baseband capability.
Proposal 2: UE peak data rate is explicitly signaled for NR SA. 
Proposal 3: UE peak data rate is explicitly signaled for LTE and NR separately for NSA. 
Proposal 4: Actual peak data rate is determined as the minimum of the calculated peak data rate and the explicitly indicated peak data rate. 
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