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	Reason for change:
	For UE processing capability 2 with scheduling limitation of SCS 30kHz, UE defaults to capability 1 processing time for PDSCH if the scheduled RB allocation exceeds 136 RBs to allow enough processing time for the PDSCH. In the current specification, the SCS of UE capability is defined as µ which is the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, which may not provide enough processing time for PDSCH.
For example, when µPDSCH =1 and µUL =0, µ is determined as 0 so as to achieve the largest Tproc,1. Then the condition of defaulting to UE processing capability 1 when more than 136 RBs are scheduled for a PDSCH is not satisfied according to current specification so that UE shall not default to capability 1 processing time for such PDSCH, which means that there may not be enough processing time for UE to process the PDSCH.

	
	

	Summary of change:
	Change µ  to µPDSCH for defaulting from UE processing capability 2 to capability 1.

	
	

	Consequences if not approved:
	Incorrect subcarrier spacing definition for UE processing capability 2 with scheduling limitation of SCS 30kHz.
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	Other comments:
	Isolated Impact Analysis: 
This CR corrects the subcarrier spacing definition for UE processing capability 2 with scheduling limitation of SCS 30kHz. If network is not implemented according to this CR but UE is, or if UE is not implemented according to the CR but network is, there will be different understandings between gNB and UE for the processing time of PDSCH. 

There is impact only for PDSCH with capability 2 and scheduling limitation case, and there is no impact on other cases.
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5.3
UE PDSCH processing procedure time

If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after 
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 after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-
N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in subclause 4.41 of [4, TS 38.211]. 
-
If the PDSCH DM-RS position [image: image3.png]


 for the additional DM-RS in Table 7.4.1.1.2-3 in subclause 7.4.1.1.2 of [4, TS 38.211] is [image: image5.png]l,=12



 then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-
If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].

-
For the PDSCH mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0
-
For UE processing capability 1: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], and
-
if the number of PDSCH symbols allocated is 7, then d1,1 = 0,
-
if the number of PDSCH symbols allocated is 4, then d1,1 = 3

-
if the number of PDSCH symbols allocated is 2, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-
For UE processing capability 2: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], 

-
if the number of PDSCH symbols allocated is 7, then d1,1 = 0,

-
if the number of PDSCH symbols allocated is 4, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,

-
if the number of PDSCH symbols allocated is 2,
-
if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,

-
otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

-
For UE processing capability 2 with scheduling limitation when µPDSCH = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. The UE may skip decoding a number of PDSCHs with last symbol within 10 symbols before the start of a PDSCH that is scheduled to follow Capability 2, if any of those PDSCHs are scheduled with more than 136 RBs with 30kHz SCS and following Capability 1 processing time. 
-
For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PDSCH-ServingCellConfig is configured for the cell and set to enable.

-
If this PUCCH resource is overlapping with another PUCCH or PUSCH resource, then HARQ-ACK is multiplexed following the procedure in subclause 9.2.5 of [9, TS 38.213], otherwise the HARQ-ACK message is transmitted on PUCCH.
Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of Tproc,1 is used both in the case of normal and extended cyclic prefix.
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
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	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 

or if the higher layer parameter is not configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24


Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	
[image: image7.wmf]m


	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB

	0
	3

	1
	4.5

	2
	9 for frequency range 1
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