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Introduction
In this contribution, we discuss the remaining issues on cross-slot scheduling based on the latest specifications [1] [2], and represent our views on these issues.
Discussion
The higher layer parameter “minimumSchedulingOffset”
From the perspective of RAN1, it is unnecessary to have two separated parameters for DL and UL, because joint determination of K0min and K2min was agreed. Thus, only one Rel-16 cross-slot scheduling related higher layer parameter “minimumSchedulingOffset” was present in RAN1 RRC parameter list. The related agreements are as follows [3] [4]:
	RAN1#98 Agreements:
· The 1-bit indication in DCI format 1_1 or format 0_1 is used to jointly determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP, which are to be applied at least after the application delay.

RAN1#99 Agreements:
The presence of the 1-bit indication in DCI format 1-1 and/or 0-1 is determined based on the following:
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK17][bookmark: OLE_LINK18]Following Rel-15 DCI format convention, the 1-bit indication field for minimum applicable scheduling offset is present in DCI format 1-1 (or 0-1) for an active DL BWP (or UL BWP) if higher layer parameter “minimumSchedulingOffset” is configured for the DL BWP (or UL BWP). 


In the latest physical specification, only one higher layer parameter named minimumSchedulingOffset appears in corresponding parts. An example of TS 38.212 specification is shown as follows:
	7.3.1.1.2	Format 0_1
……
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
[bookmark: OLE_LINK79]-	0 bit if higher layer parameter minimumSchedulingOffset is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
     ……


However, considering this parameter needs to be configured for each BWP, in the current running 38.331 CR, separated parameters named minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2 are configured for DL BWP and UL BWP, the details are shown below: 
	· minimumSchedulingOffsetK0 in PDSCH-Config
PDSCH-Config ::=                        SEQUENCE {
    dataScramblingIdentityPDSCH             INTEGER (0..1023)                             OPTIONAL,   -- Need S
    dmrs-DownlinkForPDSCH-MappingTypeA      SetupRelease { DMRS-DownlinkConfig }          OPTIONAL,   -- Need M
    dmrs-DownlinkForPDSCH-MappingTypeB      SetupRelease { DMRS-DownlinkConfig }          OPTIONAL,   -- Need M
    ...,
    [[
    maxMIMO-Layers-r16                      INTEGER (1..8)                                OPTIONAL,   -- Need M
    minimumSchedulingOffsetK0-r16           SetupRelease { MinSchedulingOffsetK0-Values } OPTIONAL,    -- Need M
    ]]
}
RateMatchPatternGroup ::=               SEQUENCE (SIZE (1..maxNrofRateMatchPatternsPerGroup)) OF CHOICE {
    cellLevel                               RateMatchPatternId,
    bwpLevel                                RateMatchPatternId
}
MinSchedulingOffsetK0-Values ::=        SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues)) OF INTEGER (0..maxK0-SchedulingOffset)
· minimumSchedulingOffsetK0 in PDSCH-Config
PUSCH-Config ::=                        SEQUENCE {
    dataScramblingIdentityPUSCH             INTEGER (0..1023)                            OPTIONAL,   -- Need S
    txConfig                                ENUMERATED {codebook, nonCodebook}           OPTIONAL,   -- Need S
    dmrs-UplinkForPUSCH-MappingTypeA        SetupRelease { DMRS-UplinkConfig }           OPTIONAL,   -- Need M
    dmrs-UplinkForPUSCH-MappingTypeB        SetupRelease { DMRS-UplinkConfig }           OPTIONAL,   -- Need M
    ...,
    [[
    minimumSchedulingOffsetK2-r16           SetupRelease { MinSchedulingOffsetK2-Values }      OPTIONAL    -- Need M
    ]]
}
MinSchedulingOffsetK2-Values ::=        SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues)) OF INTEGER (0..maxK2-SchedulingOffset)


[bookmark: OLE_LINK36]Regarding the 1-bit joint indication of minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2, our understanding is that each code point would be associated with a pair of value (K0min, K2min), which means the number of candidate value of minimum applicable K0 and K2 should be the same.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During the email discussion of 38.212 CR, editor clarified that the current 38.212 text assumes the minimumSchedulingOffset is configured for both DL and UL, and the text does not cover the cases where the parameter is configured only for DL or UL. According to the table 7.3.1.1.2-33 in current 38.212, when both minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2 are configured, further clarification is needed to determine whether the number of candidate value of minimum applicable K0 and K2 should be the same or not.
[bookmark: OLE_LINK9]Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset K0/K2
	Bit field mapped to index
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Minimum applicable K0 for the active DL BWP, if minimumSchedulingOffset is configured for the DL BWP
	Minimum applicable K2 for the active UL BWP, if minimumSchedulingOffset is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffset for the active DL BWP
	The first value configured by minimumSchedulingOffset for the active UL BWP

	1
	The second value configured by minimumSchedulingOffset for the active DL BWP if the second value is configured; 0 otherwise
	The second value configured by minimumSchedulingOffset for the active UL BWP if the second value is configured; 0 otherwise



[bookmark: OLE_LINK5]If the number of candidate value of minimum applicable K0 and K2 should be the same, additional notes need to be added under the table 7.3.1.1.2-33. Otherwise, additional agreement to clarify that the number of candidate value of minimum applicable K0 and K2 can be different is needed. 
In our view, add a note is preferred, so we have the following proposal:
Proposal 1: Add a note under the table 7.3.1.1.2-33: The number of candidate value of minimum applicable K0 and K2 are the same, if configured.
Besides, these two parameters in higher layer are not consistent with the physical specification, to avoid the confusion, it is necessary to modify the related physical specification.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 2: Change the parameter minimumSchedulingOffset in physical specification into minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2 accordingly.

[bookmark: OLE_LINK23][bookmark: OLE_LINK24]The DCI filed “Minimum applicable scheduling offset indicator”
As TS 38.212 already confirmed the DCI field name Minimum applicable scheduling offset indicator, we propose to remove the square brackets for this filed name in 38.214.
Proposal 3: Remove the square brackets for DCI field name Minimum applicable scheduling offset indicator in 38.214.

The value of Z
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]In our view, for 15 and 30 KHz DL SCS, Z should be 1, and for 60 and 120 KHz DL SCS, Z should be 2. Besides, when the DCI format 0_1 or 1_1 with Minimum applicable scheduling offset indicator field is received outside the first 3 symbols of the slot, add one slot to Z values.
Proposal 4: Remove the Z value related square brackets in chapter 5.3.1 of 28.214.
[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]We also provide TP for all above proposals.
Proposal 5: Consider to adopt TP in Appendix 5.1 and 5.2.

Conclusion
Based on the analyses and discussions, we have the following proposals:
Proposal 1: Add a note under the table 7.3.1.1.2-33: The number of candidate value of minimum applicable K0 and K2 are the same, if configured.
Proposal 2: Change the parameter minimumSchedulingOffset in physical specification into minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2 accordingly.
Proposal 3: Remove the square brackets for DCI field name Minimum applicable scheduling offset indicator in 38.214.
Proposal 4: Remove the Z value related square brackets in chapter 5.3.1 of 28.214.
Proposal 5: Consider to adopt TP in Appendix 5.1 and 5.2.

Reference 
[1] [bookmark: _Ref510427395]TS 38.212, “NR; Multiplexing and channel coding”, g00, 2020.
[2] [bookmark: _Ref506129551]TS 38.214, “NR; Physical layer procedures for data”, g00, 2020.
[3] Chairman's Notes RAN1#98bis, Chongqing, China.
[4] Chairman's Notes RAN1#99, Reno, USA.
Appendix -Text Proposal 
TP for TS 38.212
Proposed TPs are as follows:
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
7.3.1.1.2	Format 0_1
……
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK2minimumSchedulingOffset is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffsetK2minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
……
Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset K0/K2
	Bit field mapped to index
	Minimum applicable K0 for the active DL BWP, if minimumSchedulingOffsetK0minimumSchedulingOffset is configured for the DL BWP
	Minimum applicable K2 for the active UL BWP, if minimumSchedulingOffsetK2minimumSchedulingOffset is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffsetK0 minimumSchedulingOffset for the active DL BWP
	The first value configured by minimumSchedulingOffsetK2minimumSchedulingOffset for the active UL BWP

	1
	The second value configured by minimumSchedulingOffsetK0minimumSchedulingOffset for the active DL BWP if the second value is configured; 0 otherwise
	The second value configured by minimumSchedulingOffsetK2minimumSchedulingOffset for the active UL BWP if the second value is configured; 0 otherwise

	Note: The number of candidate value of minimum applicable K0 and K2 are the same, if configured


……

7.3.1.2.2	Format 1_1
……
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0minimumSchedulingOffset is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffsetK0minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
……
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

TP for TS 38.214
Proposed TPs are as follows:
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
[bookmark: _Toc11352084][bookmark: _Toc20317974][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc29673278][bookmark: _Toc29674271]5.1.2.1	Resource allocation in time domain
……
When the UE configured with minimumSchedulingOffsetK0 [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1. When the UE configured with minimumSchedulingOffsetK0[minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1, UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.
……

5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
……
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 16, 24} slots. If the UE is not configured with [minimumSchedulingOffsetK0 for any DL BWP and minimumSchedulingOffsetK2] for any DL or UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states, the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement.
……

[bookmark: _Toc29673195][bookmark: _Toc29673336][bookmark: _Toc29674329]5.3.1	Application delay of the minimum scheduling offset restriction
……
When the UE is scheduled with DCI format 0_1 or 1_1 with a [‘Minimum applicable scheduling offset indicator’] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. 
When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH and PDSCH, respectively 
When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field is received outside the first [three] symbols of the slot, value of Zµ from Table 5.3.1-1 is incremented by one before determining the application delay X.
Table 5.3.1-1: Definition of Zµ
	µ
	Zµ

	0
	[1]

	1
	[1]

	2
	[2]

	3
	[2]


……

[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338]6.1.2.1	Resource allocation in time domain
……
When the UE configured with minimumSchedulingOffsetK2[minimumSchedulingOffset] in active UL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1. When the UE configured with minimumSchedulingOffsetK2[minimumSchedulingOffset] in active UL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1, the UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min in slot n. The minimum scheduling restriction is not applied when PUSCH transmission is scheduled by RAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.
……
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------


