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1	Overall description
RAN2 had made agreement on the need for a peak data-rate formula for EN-DC to be used among other purposes, for L2 buffer calculation. However in the LS to RAN1/RAN4 on the data-rate calculation formula, the request for the LTE part of the peak data rate was not included. Hence in the current data-rate formula in 38.306, only the NR parameters are present. This paper proposes a formula to calculate the LTE peak data rate in EN-DC and proposes to send this to RAN1 as LS for their confirmation.

2	LTE peak data rate in EN-DC 
The following text lists the agreements made in RAN2 on the peak data-rate calculation for EN_DC:
R2-1709964 Result of offline discussion #36 on need for UE Categories      Ericsson

Agreements
-     In NR, the number of supported MIMO layers is signalled as explicit UE capability and not part of a UE category.
-     In NR, the modulation schemes are signalled as explicit UE capability and not part of a UE category.
-     RAN2 assumes that the UE’s band combinations together with the baseband capabilities (modulation scheme, MIMO layers, …) comprise all information necessary to calculate the maximum data rate achievable on each serving cell, in each cell group and per UE.
-     If RAN1 and RAN4 agree with that assumption, RAN2 intends to apply the following: 
-     “A non-DC UE supporting a peak data rate that is lower than the data rate achievable according to the above-mentioned parameters indicates this by a per-UE category (data rate). 
-     However, a UE supporting dual connectivity (MR-DC, NR-NR DC) shall not advertise a category (data rate) that is lower than the highest data rate achievable according to any of the DC band combinations (to avoid the need for inter-node negotiation of the data rate split).”

RAN2 already agreed that the peak data rate of MR-DC is calculated based on UE capabilities such as CA, BW, MIMO, modulation order. 
But in the RAN2 LS, NR only was mentioned to RAN1. 
At RAN2-99 it was agreed that for NR the network determines the UL and DL data rate supported by a UE from the band combination table and from the other (baseband) capabilities. Hence, the L2 buffer size must be determined by means of a specified formula.
Furthermore, RAN2 has already agreed to use the data-rate formula for the L2 buffer size in 38.306, in which the L1 data rate is required as input from both LTE and NR in EN-DC.
Based on the above observations, it is quite clear to include also a formula or table that describes how to determine the above-mentioned achievable peak data rate for LTE part of EN-DC (e.g. using the number of carriers, carrier bandwidth, MIMO layers, modulation order...). 
For LTE part, approximate data rate may not be needed because exact TBS is already defined with respect to the number of PRBs, modulation order and MIMO capabilities. To calculate peak data rate, we can simply accumulate all TBSs across CCs in LTE side. The following equation can be used for this purpose. 

LTE Data rate in EN-DC (in Mbps) = 
wherein
J is the number of aggregated LTE component carriers in EN-DC band combination
is the total maximum number of DL-SCH transport block bits received within a 1ms TTI for j-th CC, as derived from TS36.213 [22] based on the UE supported maximum MIMO layers for the j-th carrier, and based on the modulation order and number of PRBs based on the bandwidth of the j-th carrier.

Proposal 1: For the LTE part of the peak data-rate calculation, we propose the below formula as the basis and also propose that this formula be sent to RAN1 for their approval. In the LS, we also request RAN1 to modify the formula based on any new changes needed from 1024QAM, shortened-TTI or from any other feature/aspects.

LTE Data rate in EN-DC (in Mbps) = 
wherein
J is the number of aggregated LTE component carriers in EN-DC band combination
is the total maximum number of DL-SCH transport block bits received within a 1ms TTI for j-th CC, as derived from TS36.213 based on the UE supported maximum MIMO layers for the j-th carrier, and based on the modulation order and number of PRBs based on the bandwidth of the j-th carrier.
  

3	Conclusion
Send LS to RAN1 on the above proposed formula for peak LTE data-rate calculation in EN-DC and request their approval of the formula.
The LS is provided in Tdoc R2-1802989
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