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1. Introduction
At the RAN1#96bis meeting, following TP was approved for TS38.214 Section 5.1.3 and 6.1.3 [1]:
	Within a cell group, a UE is not required to handle PDSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 

where, 
-	J is the number of configured serving cells belonging to a frequency range
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot sj.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PDSCH(s) in slot sj of the j-th serving cell. 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Subclause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Subclause 5.2.2 [5, TS 38.212].
-	 is the number of scheduled code blocks for the transport block as defined in Subclause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set consistent with the configured servings cells, where the data rate value is given by the formula in Subclause 4.1.2 in [13, TS 38.306]  including the scaling factor f(i).



In this contribution, we discuss data rate calculation for NR-DC operation.

2. Discussion
At the RAN1#94 meeting, following working assumption was agreed (and the WA was approved at the RAN1#94bis meeting).
	Working assumption:
A UE is not required to handle overlapped PDSCH/PUSCH transmissions not fulfilling the following condition at all points in time:
\sum_{j=0}^{N-1}{CjKr,j/Dj} ≤ DataRate
· Note: the summation may need to be refined – e.g., considering summation over R code blocks indexed by r
· Cj' is the number of scheduled code blocks of the transport block in the j-th PDSCH/PUSCH (from 38.212) 
· Kr,j is the number of  bits in r-th code block of the j-th PDSCH/PUSCH
· Dj is the duration of the j-th PDSCH/PUSCH (= #symbols * symbol duration)
· DataRate is computed by the approximate date rate given by Subcluase 4.1.2 in [13, TS 38.306] based on the following:
· Applying per frequency range per CG only
· N is the number of configured NR carriers of the frequency range of the CG
· The PDSCHs/PUSCHs for j = 0 to N-1 overlapping or partially overlapping PDSCH/PUSCH transmission
· FFS In addition to limiting the number of information bits as above, constraints on the number of coded bits may be needed.
· Symbol duration Ts =10-3/(Nsymbslot2), where  is the numerology for the PDSCH/PUSCH and Nsymbslot is the number of symbols per slot



For Rel.15, NR-CA can include cells across FR1 and FR2. In this case, calculating maximum data rate according to the above spec is per frequency range; i.e., the UE does not expect to handle PDSCH(s) or PUSCH(s) beyond the DataRate in each FR. NR-DC is limited to the case where all the cells in one cell-group is fully contained in either FR1 or FR2. Therefore, calculating maximum data rate summed over all the carriers in a frequency range is equivalent to calculating maximum data rate summed over all the carriers in one cell-group. In other words, the UE does not expect to handle PDSCH(s) or PUSCH(s) beyond the DataRate in each CG.
However, in Rel.16 NR-DC, one cell group may contain cells across FR1 and FR2. If we simply reuse the current spec, the DataRate computation is per FR per CG. In other words, from the scheduler viewpoint, there would be maximum four caps; cap for FR1 in CG1, cap for FR2 in CG1, cap for FR1 in CG1, and cap for FR2 in CG2. This may cause non-negligible scheduling restriction for Rel.16 NR-DC operation.
Considering that async NR-DC is supported in Rel.16, DataRate computation per CG cannot be eliminated. Then, we would like to see the possibility of supporting UEs without per FR scheduling restriction in a CG. Indeed, this approach is more aligned with the Rel.16 work for cross-carrier scheduling with different numerologies, whose primary targets include PDCCH in FR1 schedules PDSCH/PUSCH in FR2.
Two possible specification updates are provided below. First one is just to replace frequency range to cell group, so that the current spec is mostly reused in Rel.16.
	Within a cell group, a UE is not required to handle PDSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 

where, 
-	J is the number of configured serving cells belonging to a cell group
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot sj.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PDSCH(s) in slot sj of the j-th serving cell. 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Subclause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Subclause 5.2.2 [5, TS 38.212].
-	 is the number of scheduled code blocks for the transport block as defined in Subclause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the cell group for any signaled band combination and feature set consistent with the configured servings cells, where the data rate value is given by the formula in Subclause 4.1.2 in [13, TS 38.306]  including the scaling factor f(i).



Another option is to add explicitly how the DataRate is computed if one cell group contains carriers across FR1 and FR2.
	If a cell group consists of the serving cells belonging to different frequency ranges, within a cell group, a UE is not required to handle PDSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 

where, 
-	J is the number of configured serving cells belonging to a cell group
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot sj.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PDSCH(s) in slot sj of the j-th serving cell. 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Subclause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Subclause 5.2.2 [5, TS 38.212].
-	 is the number of scheduled code blocks for the transport block as defined in Subclause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the cell group for any signaled band combination and feature set consistent with the configured servings cells, where the data rate value is given by the formula in Subclause 4.1.2 in [13, TS 38.306]  including the scaling factor f(i).
Else (i.e. a cell group consists of the serving cells belonging to the same frequency range), within a frequency range, a UE is not required to handle PDSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 

where, 
-	J is the number of configured serving cells belonging to a frequency range
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot sj.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PDSCH(s) in slot sj of the j-th serving cell. 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Subclause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Subclause 5.2.2 [5, TS 38.212].
-	 is the number of scheduled code blocks for the transport block as defined in Subclause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set consistent with the configured servings cells, where the data rate value is given by the formula in Subclause 4.1.2 in [13, TS 38.306]  including the scaling factor f(i).



Proposal 1:
· For Rel.16, consider the DataRate computation per CG only, instead of per FR per CG.

3. Conclusion
In this contribution, we presented our views on data rate calculation for NR-DC and proposed two possible TPs. We propose to consider the DataRate computation per CG only, instead of per FR per CG for Rel.16 NR-DC.
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