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Introduction
This contribution considers remaining aspects related to HARQ management/scheduling and UE processing time.

TBS restriction by max data rate  
In RAN1#94 meeting, how to restrict TBS schedulable to a UE by using max data rate defined in TS38.306 was discussed and made as a working assumption as below.
	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


The above restriction considers the instantaneous data rate at some point of time. However, by using the above restriction, many possible scheduling use cases cannot be supported. For example, as shown in Figure 1, PDSCH with max TBS and 14 symbol duration for initial transmission cannot be scheduled for retransmission with 13 symbols.
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Figure 1: Not-supported use case
For 30 kHz SCS and 273 PRBs, the maximum TBS can be 1,147,488 with 14 symbols corresponding to 2,295 Mbps, where the max data rate is 2,337 Mbps. If the TBS with size of 1,147,488 is retransmitted with 13 symbols, the instantaneous average data rate (CjKr,j/Dj in the above working assumption) becomes 2,471.5 Mbps, which exceeds the max data rate of the UE. This can happen all duration for initial transmission, i.e., if N symbols are used for initial transmission with max MCS, then the retransmission should use N symbol and cannot use N-1 symbols. This is too restrictive for gNB scheduling perspective. Instead, we propose the restriction considering all PDSCH/PUSCH contained in a certain slot. At a certain point in time (reference time in Figure 2), all PDSCH/PUSCH contained in the slot including the certain point in time for a given carrier is considered to calculate the actual average scheduled data rate. For example, Figure 2 shows the example of counting overlapped PDSCH/PUSCH, where the yellow-coloured slots are considered for data rate calculation.
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Figure 2: Example of consideration of overlapped PDSCH/PUSCH
[bookmark: _Ref525823558]Proposal 1: The following revised one from Working assumption is applied.
	A UE is not required to handle overlapped PDSCH/PUSCH transmissions not fulfilling the following condition at all points in time, where all PDSCH/PUSCH contained in the slot including the certain point in time for a given configured carrier in a cell group is considered, where the slot including the certain point in time is named the overlapped slot:
\sum_{j=0}^{J-1}{\sum_{m=0}^{M-1}[ Cj,mKj,m]}/Tslot(j) ≤ DataRate [Mbps]
()
· Cj,m is the number of scheduled code blocks of the transport block in the m-th PDSCH/PUSCH in the overlapped slot of the j-th carrier in the cell group (from 38.212) 
· Kj,m is the number of  bits in a code block of the m-th PDSCH/PUSCH in the overlapped slot of the j-th carrier in the cell group
· J is the number of the configured carriers in the cell group
· Slot duration Tslot(j) =10-3/2(j), where (j) is the numerology for a slot of the j-th carrier in the cell group. 
· DataRate is computed by the approximate date rate given by Subcluase 4.1.2 in [2, TS 38.306] based on the following:
· Applying per frequency range per CG only



UE behavior for processing time capability#2
For Processing time capability#2, a UE may report its capability with parameters X and Fallback, where the capability of PDSCH is as below.
	1 [5-5a]?
	UE PDSCH processing capability #2 
	UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 
· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
 

	
	Yes
	
	Type 3
	
	Applicable to FR1 only
	
	This capability is necessary for each SCS (15kHz, 30kHz, 60kHz) 

More than one set of per SCS per band reports can be signaled for a given band combination



	RAN1
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 
Fallback {‘SC’,’Cap1-only’}
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 
Fallback {‘SC’,’Cap1-only’}


When a UE reports X in a band with Fallback=‘SC’ and N carriers in the band are configured with N>X, then X carriers with lowest cell index operate with Processing time capability#2 and the remaining N-X carriers operate with Processing time capability#1. 
On the other hand, when a UE reports X in a band with Fallback=‘Cap1-only’ and N carriers in the band are configured, the UE applies Processing time capability#2 only if N≤X. When a UE reports X in a band with Fallback=‘Cap1-only’ and N carriers in the band are configured with N>X, the UE applies Processing time capability#1 for all N configured carriers.
[bookmark: _Ref525823566]Proposal 2: To clarify, TS38.213/214 [2] and [3] reflects  UE behaviours for UE capability signalling. 

Conclusions
In this contribution, we considered the remaining issue of HARQ/scheduling and UE processing time and the followings are proposed. 
Proposal 1: The following revised one from Working assumption is applied.
	A UE is not required to handle overlapped PDSCH/PUSCH transmissions not fulfilling the following condition at all points in time, where all PDSCH/PUSCH contained in the slot including the certain point in time for a given carrier in a cell group is considered, where the slot including the certain point in time is named the overlapped slot:
\sum_{j=0}^{J-1}{\sum_{m=0}^{M-1}[ Cj,mKj,m]}/Tslot(j) ≤ DataRate [Mbps]
()
· Cj,m is the number of scheduled code blocks of the transport block in the m-th PDSCH/PUSCH in the overlapped slot of the j-th carrier in a given cell group (from 38.212) 
· Kj,m is the number of  bits in a code block of the m-th PDSCH/PUSCH in the overlapped slot of the j-th carrier in a given cell group
· J is the number of the configured carriers in the cell group
· Slot duration Tslot(j) =10-3/2(j), where (j) is the numerology for a slot of the j-th carrier in a given cell group. 
· DataRate is computed by the approximate date rate given by Subcluase 4.1.2 in [2, TS 38.306] based on the following:
· [bookmark: _GoBack]Applying per frequency range per CG only



Proposal 2: To clarify, TS38.213/214 [2] and [3] reflects  UE behaviours for UE capability signalling.
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