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Introduction
In this contribution, we discuss the RAN1 input to the LS [1]. The basic question that RAN would like have input is on is the applicable data rates for NR. In this contribution, we discuss a generic manner in how to derive that to assist RAN in determining the UE categories for NR. 
Discussion
It was concluded at RAN #77 to introduce UE categories for NR. The use case that was identified was for marketing purposes. The assumption is therefor that the explicit UE category is not signaled to the network. This is important to keep in mind as it sets the framework for the discussion on UE categories. It will for example not be important to derive very precise data rate numbers down to a single bit per second and very detailed schemes in how to calculate the peak data rate as such. Instead a more lightweight approach can be take and the discussion can be done on a more high-level. 
The aim is that RAN Plenary should decide on the applicable UE categories targeting for NR, it is in that sense good to give RAN a generic way in how to derive the potential data rate associated with the UE categories rather than getting into a detailed discussion in RAN1 about what specific values should be targeted. If there are differences between UL and DL data rate derivations it would be further good to highlight this to RAN plenary. Currently we do not see this per say so generically the same approach can be used for UL and DL.
The parameters giving the data rate is the amount of aggregated spectrum, the modulation order and the number of spatial layers operated. There have been discussions on that different latency targets that could result in different data rates. In such a case the corresponding latency can be indicated together with the indicated data rate. If this is supported however or not needs to be decided firstly.
To simplify the approach, we made some basic assumption. The first relates to the maximally decodable coderate. In LTE the assumption is 0.93. This topic is under discussion at RAN1 #90bis and correspondingly we should await the outcome of such discussions.
Proposal
· Await the discussions on maximum code rate that is supported.
RAN4 has discussed spectrum utilization and concluded that roughly 95% percent of the spectrum can be used. We take note of this and continue with the other assumptions.
Maximum data rate in either DL or UL is achieved when dedicated spectrum is used for this in either direction correspondingly FDD spectrum is assumed for this calculation exercise. The overhead assumption will differ a bit between UL and DL, but for this exercise we assume now that they are the same. We assume the DL overhead assumption and simply apply them to UL as well. The overhead further differs a bit depending on the number of layers the UE is operated with. Here we show an example for 8 layers but the same task can be done for less number of layers, the parameters assumed are:
· FDD spectrum with 30 kHz numerology
· [bookmark: _GoBack]1 single symbol CORESET of 8 RB in every slot (supports up to 8 CCE)
· 12 RE/RB/slot  (every slot)
· TRS burst of 2 slots with periodicity of 20 ms and occupies 24 RB
· 6 RE/RB/slot
· In DL with maximally 8 layers operations 
· DMRS: 16 RE/RB/slot
· CSI-RS: 8 CSI-RS ports with 8 RE/RB/slot
· 95% spectral utilization
· 0.93 as highest decodable data rate

Based on the following assumption it is possible to calculate the following very simply formula:






Wherein in  gives the maximum number of layers,  modulation order (QPSK=2, 16QAM=4, 64QAM=6 and 256QAM=8) and  the amount of aggregated spectrum in MHz. The corresponding formula will give the data rate in Mbps.
Conclusion
We discuss a generic manner to derive the data rate for UE categories and propose to indicate the formula to RAN plenary. RAN plenary would based on the formula need to take into account the actual spectrum deployments targeted for commercial NR deployments and derive the corresponding UE categories based on that.  Our proposals are:
· Await the discussions on maximum code rate that is supported.
· Provide a formula to RAN as given below to derive the data rate (when the key input parameters to the formula have been settled)






Wherein in  gives the maximum number of layers,  modulation order (QPSK=2, 16QAM=4, 64QAM=6 and 256QAM=8) and  the amount of aggregated spectrum in MHz. The corresponding formula will give the data rate in Mbps.
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