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Introduction
This contribution discusses peak data rate including NR and LTE for EN-DC.

Discussion 
Mismatch between NR peak data rate and TBS
How to calculate the DL and UL max data rate supported by the UE is described in [1]. The peak data rate is a function of the maximum bandwidth, the maximum modulation order, the maximum code rate, the maximum number of layers, overhead, and scaling factor that the UE can support as follows.
	

wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
[image: ] is the maximum number of layers

 is the maximum modulation order

is the scaling factor
The scaling factor can at least take the values 1 and 0.75.

is signalled per band and per band per band combination

 is the numerology (as defined in TS 38.211 [6])



 is the average OFDM symbol duration in a subframe for numerology , i.e. . Note that normal cyclic prefix is assumed.




 is the maximum RB allocation in bandwidth  with numerology , as defined in 5.3 TS 38.101-1 [2] and 5.3 TS 38.101-2 [3], where  is the UE supported maximum bandwidth in the given band or band combination.

is the overhead and takes the following values
[0.14], for frequency range FR1 for DL
[0.18], for frequency range FR2 for DL
[0.08], for frequency range FR1 for UL
[0.10], for frequency range FR2 for UL
NOTE:	Only one of the UL or SUL carriers (the one with the higher data rate) is counted for a cell operating SUL.



According to the above formula, the peak data rate in case of 30 kHz and BW of 273 PRBs is computed as 

	f
	data rate

	1
	2337.0

	0.8
	1869.6

	0.75
	1752.8

	0.4
	934.8


where the maximum number of layer is 4 and 256 QAM is assumed.
While “approximate” peak data rate is computed by the formula above, TBS may derive exact peak data rate that a UE can support. With the same assumption above, the data rate by using TBS and TTI length is calculated as follows.
	 Num_sym
	DMRS RE
	TBS
	TTI length (ms)
	data rate (Mbps)

	3
	8
	     225,480 
	0.107
	2104.5

	4
	8
	     319,784 
	0.143
	2238.5

	5
	8
	     417,976 
	0.179
	2340.7

	6
	8
	     516,312 
	0.214
	2409.5

	7
	8
	     622,760 
	0.250
	2491.0

	8
	8
	     704,904 
	0.286
	2467.2

	9
	8
	     803,304 
	0.321
	2499.2

	10
	8
	     901,344 
	0.357
	2523.8

	11
	8
	     999,576 
	0.393
	2544.4

	12
	8
	   1,115,048 
	0.429
	2601.8

	13
	8
	   1,213,032 
	0.464
	2612.7

	14
	8
	   1,277,992 
	0.500
	2556.0



As it can be seen above, there is a mismatch between data rates computed by the formula and TBS. There is a case that TBS divided by TTI length becomes larger than the “approximate” peak data rate formula. To resolve this mismatch, the following alternatives can be considered.
· Alt 1. Re-define max data rate in [1] by using TBS with parameters that a UE can support.
· Alt 2. A UE is allowed to skip decoding when TBS divided by TTI length is larger than the max data rate. 
For Alt 1, the max data rate can be defined by using max TBS, which would be computed similarly to TBS_LBRM. With the maximum number of layers, modulation order, coding rate, and overhead, the max TBS that a UE can support can be calculated by following TBS determination procedure. However, since there are scaling factors, f, for the max data rate, there would be similar problem even with a new max data rate definition. Also, Alt 2 can minimize the impact on the current specifications.
[bookmark: _Ref513512321]Proposal 1. A UE is allowed to skip decoding when the actual instantaneous data rate is larger than the max data rate.
 
LTE peak data rate for EN-DC 
In [2], LTE peak data rate agreed in RAN2 for EN-DC is shown as 
LTE Data rate in EN-DC (in Mbps) = ,
where J is the number of aggregated LTE component carriers in EN-DC band combination and TBSj 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.
Even for EN-DC, a UE should belong to one of UE categories for LTE defined in [3]. In LTE UE categories, how many number of bits a UE can receive in a subframe is already defined as “Maximum number of DL-SCH transport block bits received within a TTI,” where the DL-SCH processing capability can be shared by the UE among different serving cells. The summation of TBS supported in the configured serving cells could be larger than is larger than the defined processing capability. Therefore, LTE data rate in EN-DC would be better to be defined by using “Maximum number of DL-SCH transport block bits received within a TTI” in UE categories.
[bookmark: _Ref513512324]Proposal 2. LTE Data rate in EN-DC is defined by using “Maximum number of DL-SCH transport block bits received within a TTI” in UE categories.
 
Conclusions
This contribution considered aspects for data rate and the followings are proposed. 
Proposal 1. A UE is allowed to skip decoding when the actual instantaneous data rate is larger than the max data rate.
Proposal 2. LTE Data rate in EN-DC is defined by using “Maximum number of DL-SCH transport block bits received within a TTI” in UE categories.
[bookmark: _GoBack]
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