
[bookmark: _Ref124589705][bookmark: _Ref129681862]3GPP TSG-RAN WG1 Meeting #110											R1-2205760
Toulouse, France, August 22 - 26, 2022

Agenda Item:	8.13
Source:	Huawei, HiSilicon
Title:	Discussion on minimum scheduling offset restriction
Document for:	Discussion and Decision

Introduction
In this contribution, we discuss minimum scheduling offset restriction about NR DSS. 
Discussion
When the UE is configured with minimumSchedulingOffsetK0/minimumSchedulingOffsetK2 in an active DL/UL BWP, it applies a minimum scheduling offset restriction indicated by the 'Minimum applicable scheduling offset indicator' field in DCI format 0_1 or DCI format 1_1 between the scheduling cell and PDSCH/PUSCH of the active DL/UL BWP in the scheduled cell.
Before the introduction of R17 DSS, a scheduled cell corresponds to only one scheduling cell no matter self-scheduling or cross-carrier scheduling. With comprehensively considering scheduling delay requirement and power consumption saving requirement of a UE, the gNB determines the minimumSchedulingOffsetK0 or minimumSchedulingOffsetK2 value according to the SCS configurations of the scheduling cell and the scheduled cell.
In R17 DSS, the PCell can be scheduled by the PCell and the sSCell, both the PCell and the sSCell are scheduling cells. The DCI format 0_1/1_1 sent on both scheduling cells may include the 'Minimum applicable scheduling offset indicator' field. If the 'Minimum applicable scheduling offset indicator' field in the DCI on one scheduling cell can be applied to both of the two scheduling cells, it means that the two scheduling cells use the same Minimum K0. As shown in the figure below, if Minimum K0=1, the time duration between PDCCH reception and PDSCH reception for two scheduling cells is t1 and t2 respectively.
If the time duration between PDCCH reception and PDSCH reception for two scheduling cells need to be configured more flexibly, such as t1 and t3 respectively, then a simple solution is only applying the 'Minimum applicable scheduling offset indicator' field in the DCI only on the scheduling cell carrying this DCI including the 'Minimum applicable scheduling offset indicator' field.
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Fig. 1 An example of minimum K0 configuration for R17 DSS

For simplicity, it can be reflected only in TS38.331, as the TP example shown below.
	6.3.2  Radio resource control information elements
[…]
PDSCH-Config ::=                        SEQUENCE {
[…]
minimumSchedulingOffsetK0-r16           SetupRelease { MinSchedulingOffsetK0-Values-r16 }                   OPTIONAL,   -- Need M
minimumSchedulingOffsetK0-SCell-r16          SetupRelease { MinSchedulingOffsetK0-Values-r16 }             OPTIONAL,   -- Need M 
[…]
minimumSchedulingOffsetK0-r17                   SetupRelease { MinSchedulingOffsetK0-Values-r17 }           OPTIONAL,   -- Need M
minimumSchedulingOffsetK0-SCell-r17          	        SetupRelease { MinSchedulingOffsetK0-Values-r16 }           OPTIONAL,   -- Need M
[…]
}
 […]
	DormantBWP-Config field descriptions

	[…]

	minimumSchedulingOffsetK0
List of minimum K0 values. Minimum K0 parameter denotes minimum applicable value(s) for the TDRA table for PDSCH and for A-CSI RS triggering Offset(s) (see TS 38.214 [19], clause 5.3.1). For a scheduled SpCell in the case of the cross carrier scheduling, if the minimum applicable scheduling offset indicator is carried in a DCI on the scheduling SCell, minimumSchedulingOffsetK0-SCell is applied, and the indicated minimum K0 is only applied to the scheduling SCell and the scheduled SpCell. If the minimum applicable scheduling offset indicator is carried in a DCI on the scheduling SpCell, minimumSchedulingOffsetK0 is applied, and the indicated minimum K0 is only applied to the scheduling SpCell and the scheduled SpCell.

	[…]




[…]
PUSCH-Config ::=                        SEQUENCE {
[…]
minimumSchedulingOffsetK2-r16              SetupRelease { MinSchedulingOffsetK2-Values-r16 }             OPTIONAL,  -- Need M
minimumSchedulingOffsetK2-SCell-r16           SetupRelease { MinSchedulingOffsetK2-Values-r16 }             OPTIONAL,  -- Need M
[…]
minimumSchedulingOffsetK2-r17                   SetupRelease { MinSchedulingOffsetK0-Values-r17 }           OPTIONAL,   -- Need M
minimumSchedulingOffsetK2-SCell-r17          	        SetupRelease { MinSchedulingOffsetK0-Values-r17 }           OPTIONAL,   -- Need M
[…]
}
 
	DormantBWP-Config field descriptions

	[…]

	minimumSchedulingOffsetK2
List of minimum K2 values. Minimum K2 parameter denotes minimum applicable value(s) for the Time domain resource assignment table for PUSCH (see TS 38.214 [19], clause 6.1.2.1). For a scheduled SpCell in the case of the cross carrier scheduling, if the minimum applicable scheduling offset indicator is carried in a DCI on the scheduling SCell, minimumSchedulingOffsetK2-SCell is applied, and the indicated minimum K2 is only applied to the scheduling SCell and the scheduled SpCell. If the minimum applicable scheduling offset indicator is carried in a DCI on the scheduling SpCell, minimumSchedulingOffsetK2 is applied, and the indicated minimum K2 is only applied to the scheduling SpCell and the scheduled SpCell.

	[…]


[…]



Proposal 1: When PDSCH or PUSCH on a PCell can be scheduled by PDCCH of sSCell and the PCell, the 'Minimum applicable scheduling offset indicator' field in the DCI on one scheduling cell is applied only to the scheduling cell carrying the DCI.
Conclusion
According to the above discussions, we have the following observation and proposals:
Proposal 1: When PDSCH or PUSCH on a PCell can be scheduled by PDCCH of sSCell and the PCell, the 'Minimum applicable scheduling offset indicator' field in the DCI on one scheduling cell is applied only to the scheduling cell carrying the DCI.
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