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1 Introduction
In this contribution, we further discussed remaining issues of cross-slot scheduling.
2 Applicability of the Minimum k
In the last RAN1 meeting it was concluded that the adaptation on the minimum applicable value of k0 does not apply to C/CS/MCS-RNTI monitored in any common search space (of type 0/0A/1/2) associated with CORESET 0 if default TDRA table is applied. SI-RNTI or RA-RNTI scrambled DCI also do not apply the minimum applicable values in its scheduled PDSCH as we concluded earlier.
The DCI triggering can only be done by the DCI format 1-1 and 0-1. The current spec allows the DCI formats triggering a minimum applicable k0/k2 values. All DCIs in search spaces should assume that minimum applicable values in regards of data scheduling, except cases given above. 
Additional exceptions could be considered.
· In the case of CSS of type 3

· In other cases of when the default TDRA table is applied
The type 3 CSS is mainly for other common control transmission. It transmits DCI by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, or TPC-SRS-RNTI without data scheduling. In Pcell, it can transmit DCI by C-RNTI, MCS-C-RNTI, or CS-RNTI(s). For those non-scheduling case, the DCI processing time would require relaxed timing same as that for data. The INT-RNTI and SFI-RNTI related to DL data. For INT-RNTI the motivation is for low latency. The SFI gives more dynamic scheduling. Thus, it may not need to be supported with power saving scheme. 
For default PDSCH TDRA table, motivations would be same as for exception mentioned about. The default PDSCH TDRA tables have very few k0=1 entry can be possibly used cross-slot scheduling. Most of the default PDSCH TDRA tables have all k0=0. The time duration off the resource allocations are also very limited. Thus, there would be almost no power saving gain to apply the default PDSCH TDRA tables.

As summary, we propose to exclude all DCI by RNTI applied with a default PDSCH TDRA table from the application range of minimum k0.

--------------------- Text Proposal to 38.214: ----------------------
5.1.2.1
Resource allocation in time domain

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocation table. The determination of the used resource allocation table is defined in Subclause 5.1.2.1.1. The indexed row defines the slot offset K0, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PDSCH mapping type to be assumed in the PDSCH reception.
Given the parameter values of the indexed row:
-
The slot allocated for the PDSCH is 
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, where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and 
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are the subcarrier spacing configurations for PDSCH and PDCCH, respectively, and
-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:

if 
[image: image4.wmf]7

)

1

(

£

-

L

 then


[image: image5.wmf]S

L

SLIV

+

-

×

=

)

1

(

14


else 


[image: image6.wmf])

1

14

(

)

1

14

(

14

S

L

SLIV

-

-

+

+

-

×

=


where
[image: image7.wmf]S

L

-

£

<

14

0

, and
-
The PDSCH mapping type is set to Type A or Type B as defined in Subclause 7.4.1.1.2 of [4, TS 38.211].

The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:

Table 5.1.2.1-1: Valid S and L combinations
	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
(Note 1)
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
(Note 1)
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}

	Note 1:
S = 3 is applicable only if dmrs-TypeA-Position = 3


When receiving PDSCH scheduled by DCI format 1_1 in PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1, if the UE is configured with pdsch-AggregationFactor, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1. 

Table 5.1.2.1-2: Applied redundancy version when pdsch-AggregationFactor is present
	rvid indicated by the DCI scheduling the PDSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


A PDSCH reception in a slot of a multi-slot PDSCH reception is omitted according to the conditions in Subclause 11.1 of [6, TS38.213].
The UE is not expected to receive a PDSCH with mapping type A in a slot, if the PDCCH scheduling the PDSCH was received in the same slot and was not contained within the first three symbols of the slot. 
The UE is not expected to receive a PDSCH with mapping type B in a slot, if the first symbol of the PDCCH scheduling the PDSCH was received in a later symbol than the first symbol indicated in the PDSCH time domain resource allocation.
When the UE configured with [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 [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 applied in that slot transmitting DCI. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled RNTIs in search space 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.
3 Applicable time
The application delay of minimum scheduling offset is captured in the specification with regarding of different BWP, CA, PDCCH monitoring cases. The text is understood as to combine all the considered cases.
For the PDCCH monitoring case1-2 and case2, only the Zu values are extended from PDCCH monitoring case 1-1. However, all cases share the same formula as PDCCH monitoring case 1-1. The current text should be modified to correctly reflect it.

--------------------- Text Proposal to 38.214: ----------------------

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. 

The value of application delay X is determined by, [image: image9.png]2FPDCCH z)
i = ma ([Koninora orical - 2



where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, 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 indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1
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]


4 Conclusion

In this contribution, we discussed on remaining issues of cross-slot scheduling for NR power saving. Text proposals are given in above.
5 Annex
5.1.2.1, TS38.213.
Table 5.1.2.1.1-4: Default PDSCH time domain resource allocation B

	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1
	2,3
	Type B
	0
	2
	2

	2
	2,3
	Type B
	0
	4
	2

	3
	2,3
	Type B
	0
	6
	2

	4
	2,3
	Type B
	0
	8
	2

	5
	2,3
	Type B
	0
	10
	2

	6
	2,3
	Type B
	1
	2
	2

	7
	2,3
	Type B
	1
	4
	2

	8
	2,3
	Type B
	0
	2
	4

	9
	2,3
	Type B
	0
	4
	4

	10
	2,3
	Type B
	0
	6
	4

	11
	2,3
	Type B
	0
	8
	4

	12 (Note 1)
	2,3
	Type B
	0
	10
	4

	13 (Note 1)
	2,3
	Type B
	0
	2
	7

	14 (Note 1)
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	15 
	2,3
	Type B
	1
	2
	4

	16
	Reserved

	Note 1: If the PDSCH was scheduled with SI-RNTI in PDCCH Type0 common search space, the UE may assume that this PDSCH resource allocation is not applied
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