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1. Introduction
In this contribution, we present our views on cross-carrier scheduling with different numerologies.
2. Proposals
2.1	Deactivation DCI for DL SPS/UL configured grant
DL SPS/UL configured grant is attractive in case of cross-carrier scheduling with different numerologies, e.g., scheduling cell on FR1 and scheduled cell on FR2, since it does not require a scheduling DCI for each PDSCH/PUSCH. For DL SPS/UL configured grant on a scheduled cell, DCI transmission is necessary only for activation/deactivation and scheduling HARQ re-transmission. Unlike the case of dynamic grant, the transmission of PDCCH for DL SPS/UL configured grant is much less frequent. 
However, Rel. 15 specification does not allow cross-carrier deactivation of DL SPS/UL configured grant by DCI; for cross-carrier activation/deactivation/HARQ re-transmission of DL SPS/UL configured grant, CIF field points the scheduled serving cell, while deactivation is only possible by DCI format 0_0/1_0 which does not have the CIF field, as highlighted yellow, below.
Table 10.2-1: Special fields for DL SPS and UL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block: set to '00'



Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0 
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '1's



Some options can be found  as follows:
· Opt.1: Enabling deactivation by DCI format 0_1/1_1 [1]
· Opt.2: DCI 0_0/1_0 indicating deactivation of SPS/configured grant in a serving cell deactivates SPS/configured grant on all the serving cells scheduled by the serving cell [1]
· Opt.3: Utilize 3 MSB bits of the TDRA field of a fallback DCI format as the CIF field [2]

Among the three options, our preference is Option 1 considering the simplicity and cleanness Option 2 is not flexible. Option 3 causes an ambiguity between re-transmission and deactivation if the TDRA field usage is not changed from Rel.15, while reduces flexibility in time-domain resource allocation if the 3 MSB bits of the TDRA field of the DCI is reserved as the CIF field. For deactivation DCI, the overhead would not be an issue. Same as in Table 10.2-2, by specifying particular values for some fields in the DCI format 0_1/1_1, the DCI format can be used as a deactivation DCI.
Proposal 1:
· For cross-carrier scheduling, for a scheduled cell, enable cross-carrier deactivation of DL SPS/UL configured grant.
· Support deactivation of DL SPS/UL configured grant by DCI format 0_1/1_1.

2.2	Cross-carrier PDCCH-order random access
Major scenarios of CA with different numerologies include inter-band CA. For inter-band CA, it is possible to accommodate different carriers using different locations (TRPs/cells). In this case, carriers belong to different timing advance groups (TAGs) and the random access procedure is necessary in each TAG.
DCI format 1_0 can be used for PDCCH-order random access as following:
	If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index – 6 bits according to ra-PreambleIndex in Subclause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator – 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with SUL in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index – 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index – 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Subclause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Reserved bits – 10 bits



However, above has a problem for cross-carrier scheduling; since DCI format 1_0 has no CIF field, it is not possible to indicate which serving cell the PDCCH-order requires the UE to transmit a PRACH, when the UE is configured with cross-carrier scheduling. As a consequence, for Rel.15 NR, when a UE is configured with cross-carrier scheduling, PDCCH-order random access is not possible except for the scheduling cell.
Some options can be considered as follows:
· Opt.1: Support PDCCH-order RA using DCI 1_1
· Opt.2: Utilize 3 MSB bits of the reserved field as the CIF field [3]

Either works, but option 2 seems simpler than option 1. Therefore, we propose to adopt Option 2 to enable this function.
Proposal 2:
· For cross-carrier scheduling, for a scheduled cell, PDCCH-order random access is supported.
· Utilize 3 MSB bits of the reserved field as the CIF field.


3. Conclusion
In this contribution, we proposed following for cross-carrier scheduling with different numerologies.
Proposal 1:
· For cross-carrier scheduling, for a scheduled cell, enable cross-carrier deactivation of DL SPS/UL configured grant.
· Support deactivation of DL SPS/UL configured grant by DCI format 0_1/1_1.
Proposal 2:
· For cross-carrier scheduling, for a scheduled cell, PDCCH-order random access is supported.
· Utilize 3 MSB bits of the reserved field as the CIF field.

We consider that the proposals are applicable to cross-carrier scheduling with the same numerology, without extra work.
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