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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution addresses the remaining issues for resource multiplexing among backhaul and access links.
2. Discussion
In RAN1#97, it is conclude to further study whether the processing time for applying an explicit indication at the child DU is defined or left to implementation.
Considering the dynamic indication of the backhaul and access resource, the IAB-node may requires additional processing and preparing in order to use the dynamically indicated flexible resources. This need to be considered especially for “soft” time-resource type for IAB DU child link. Since the IAB node need processing time to know the backhaul resource allocation before making scheduling decision for the DU child link.
This is also considered during the study item,
TR 38.874 Section 7.3.3
…
Resource (frequency, time in terms of slot/slot format, etc.) coordination which is faster than semi-static coordination and the indication of resources within the configuration which can be dynamically and flexibly used for different links, including
-	The need to consider the scheduling delay, IAB node processing delays, or information required to be available for the use of flexible resources
-	Mechanisms to schedule flexible resources (e.g. GC-PDCCH)
For the case of downlink, when the IAB-donor indicates the IAB-node which slot(s)/symbol(s) are used for access and backhaul link, IAB-node need some time for decoding the indication and some time for preparing using the indicated resources (includes encoding, mapping, modulation and etc.). Figure 2 illustrates the downlink processing required between downlink indication and downlink access resource. Where  denotes the processing time to decode the indication, A denotes scheduling preparation time for the access link. 
[image: ]
Figure 1 IAB node scheduling delay and processing delays for downlink
For the case of uplink, IAB-node also need some time for decoding the indication (). Also, preparation of the scheduling is also needed (). In additional,  processing time as defined in the current spec should be added in order to allow UE to decode the PUSCH after receiving uplink grant.
[image: ]
Figure 2 IAB node scheduling delay and processing delays for uplink
Proposal 1: For IAB-node, the processing times between a downlink indication for DU child link availability from parent node and PDSCH/PUSCH transmission on DU child link should be defined.

	[bookmark: _GoBack]Agreements:
For the explicit indication of DU-IA:
· At least DU-IA can be indicated independently of the MT resource configuration:  
· FFS the DCI indicates DU-IA per-resource type (D/U/F), slot, etc.
· FFS: Whether this indication is via a new DCI format or DCI Format 2_0 using existing and/or reserved entries of Table 11.1.1-1 in 38.213
· FFS: Whether for the purpose of signaling optimization a DU/MT resource type can additionally be jointly indicated with DU-IA which overrides the flexible resources in the semi-static DU/MT resource configuration 
Agreements:
The explicit indication of DU-IA is provided using the DCI Format 2_0 framework.
· FFS the following alternatives (to be down-selected): 
· Alt 1:  Reuse existing DCI Format 2_0, select/reinterpret current and, possibly, some reserved entries in Table 11.1.1-1 in 38.213 to indicate DU-IA.
· Alt 2:  Reuse existing DCI Format 2_0, select reserved entries of Table 11.1.1-1 in 38.213 to indicate DU-IA.
· Alt 3:  New DCI Format.



For dynamic SFI, the current signalling already provides enough flexibility from traffic adaptation perspective. And it is agreed that to introduce more slot formats which allows more flexible uplink transmission from the beginning of the slot. The new slot format can start from uplink symbols, or flexible symbols and should be compatible with Rel-15 access UEs sharing the same link. Therefore, there are additional restriction on the new slot format. The following restriction should be considered,
· Principle 1: The additional slot format start from ‘U’ for DU resource  should not be conflict to at least one of the slot format used for  Rel-15 access UEs.
· Principle 2: And the additional slot format should also not result in multiple ‘switching point’. i.e., multiple non-consecutive ‘F’s.
According to principle 1 and 2, the suitable slot format for DU resource allocation are as follows (Table 1). There were total 92 candidates. 

Table 1. Candidates for additional slot format for DU resource (total 105)

	Format
	Symbol number in a slot
	Note1: List of compatible Rel-15 access UEs slot format index as defined in Table 11.1.1-1 in TS38.213

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	

	0
	U
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	1
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	2
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	3
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	4
	U
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	5
	U
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	6
	U
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	2  54

	7
	U
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	2  54

	8
	U
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	2  54

	9
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	2  54

	10
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	2  54

	11
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	2  54

	12
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	2  54

	13
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15  54

	14
	U
	U
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	15
	U
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	16
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	17
	U
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	18
	U
	U
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	19
	U
	U
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	2  54

	20
	U
	U
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	2  54

	21
	U
	U
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	2  54

	22
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	2  54

	23
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	2  54

	24
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	2  54

	25
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	2  54

	26
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15  54

	27
	U
	U
	U
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	28
	U
	U
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	29
	U
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	30
	U
	U
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	31
	U
	U
	U
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	2  54

	32
	U
	U
	U
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	2  54

	33
	U
	U
	U
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	2  54

	34
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	2  54

	35
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	2  54

	36
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	2  54

	37
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	2  54

	38
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15  54

	39
	U
	U
	U
	U
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	40
	U
	U
	U
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	41
	U
	U
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	42
	U
	U
	U
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	2  54

	43
	U
	U
	U
	U
	F
	F
	F
	F
	D
	D
	D
	D
	D
	D
	2  54

	44
	U
	U
	U
	U
	F
	F
	F
	F
	F
	D
	D
	D
	D
	D
	2  54

	45
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	D
	D
	D
	D
	2  54

	46
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D
	2  54

	47
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	2  54

	48
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	2  54

	49
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15  54

	50
	U
	U
	U
	U
	U
	D
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	51
	U
	U
	U
	U
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	52
	U
	U
	U
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	2  54

	53
	U
	U
	U
	U
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	2  54

	54
	U
	U
	U
	U
	U
	F
	F
	F
	F
	D
	D
	D
	D
	D
	2  54

	55
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	D
	D
	D
	D
	2  54

	56
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	D
	D
	D
	2  54

	57
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	D
	D
	2  54

	58
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	D
	2  54

	59
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15  54

	60
	U
	U
	U
	U
	U
	U
	D
	D
	D
	D
	D
	D
	D
	D
	2  54

	61
	U
	U
	U
	U
	U
	U
	F
	D
	D
	D
	D
	D
	D
	D
	2  54

	62
	U
	U
	U
	U
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D
	2  54

	63
	U
	U
	U
	U
	U
	U
	F
	F
	F
	D
	D
	D
	D
	D
	2  54

	64
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	D
	D
	D
	D
	2  54

	65
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	D
	D
	D
	2  54

	66
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	D
	D
	2  54

	67
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	D
	2  54

	68
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15  54

	69
	U
	U
	U
	U
	U
	U
	U
	D
	D
	D
	D
	D
	D
	D
	2  54

	70
	U
	U
	U
	U
	U
	U
	U
	F
	D
	D
	D
	D
	D
	D
	2  54

	71
	U
	U
	U
	U
	U
	U
	U
	F
	F
	D
	D
	D
	D
	D
	2  54

	72
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	D
	D
	D
	D
	2  54

	73
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	D
	D
	D
	2  54

	74
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	D
	D
	2  54

	75
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	D
	2  54

	76
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15  54

	77
	U
	U
	U
	U
	U
	U
	U
	U
	D
	D
	D
	D
	D
	D
	2

	78
	U
	U
	U
	U
	U
	U
	U
	U
	F
	D
	D
	D
	D
	D
	2

	79
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	D
	D
	D
	D
	2

	80
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	D
	D
	D
	2

	81
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	D
	D
	2

	82
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	D
	2

	83
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15

	84
	U
	U
	U
	U
	U
	U
	U
	U
	U
	D
	D
	D
	D
	D
	2

	85
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	D
	D
	D
	D
	2

	86
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	D
	D
	D
	2

	87
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	D
	D
	2

	88
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	D
	2

	89
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15

	90
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	D
	D
	D
	D
	2

	91
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	D
	D
	D
	2

	92
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	D
	D
	2

	93
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	D
	2

	94
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15

	95
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	D
	D
	D
	2

	96
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	D
	D
	2

	97
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	D
	2

	98
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	1   2   8   9  10  11  12  13  14  15

	99
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	D
	D
	2

	100
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	D
	2

	101
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	1   2   8   9  10  11  12  13  14  15

	102
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	D
	2

	103
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	1   2   8   9  10  11  12  13  14  15

	104
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	1   2   8   9  10  11  12  13  14  15



Proposal  2: New DCI Format is used for explicit indication of DU-IA. Further down-select additional slot format for DU resource from Table 1 in R1-1912019.
3. Conclusion
This contribution focus on resource multiplexing among backhaul and access link and the following is proposed,
Proposal 1: For IAB-node, the processing times between a downlink indication for DU child link availability from parent node and PDSCH/PUSCH transmission on DU child link should be defined.
Proposal  2: New DCI Format is used for explicit indication of DU-IA. Further down-select additional slot format for DU resource from Table 1 in R1-1912019
Annex 1. Slot formats
[bookmark: Slot_format_Table][bookmark: _Hlk512253773]<38.211 - Table 11.1.1-1: Slot formats for normal cyclic prefix >
[image: ]
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image3.emf
0 1 2 3 4 5 6 7 8 9 10 11 12 13

0 D D D D D D D D D D D D D D

1 U U U U U U U U U U U U U U

2 F F F F F F F F F F F F F F

3 D D D D D D D D D D D D D F

4 D D D D D D D D D D D D F F

5 D D D D D D D D D D D F F F

6 D D D D D D D D D D F F F F

7 D D D D D D D D D F F F F F

8 F F F F F F F F F F F F F U

9 F F F F F F F F F F F F U U

10 F U U U U U U U U U U U U U

11 F F U U U U U U U U U U U U

12 F F F U U U U U U U U U U U

13 F F F F U U U U U U U U U U

14 F F F F F U U U U U U U U U

15 F F F F F F U U U U U U U U

16 D F F F F F F F F F F F F F

17 D D F F F F F F F F F F F F

18 D D D F F F F F F F F F F F

19 D F F F F F F F F F F F F U

20 D D F F F F F F F F F F F U

21 D D D F F F F F F F F F F U

22 D F F F F F F F F F F F U U

23 D D F F F F F F F F F F U U

24 D D D F F F F F F F F F U U

25 D F F F F F F F F F F U U U

26 D D F F F F F F F F F U U U

27 D D D F F F F F F F F U U U

28 D D D D D D D D D D D D F U

29 D D D D D D D D D D D F F U

30 D D D D D D D D D D F F F U

31 D D D D D D D D D D D F U U

32 D D D D D D D D D D F F U U

33 D D D D D D D D D F F F U U

34 D F U U U U U U U U U U U U

35 D D F U U U U U U U U U U U

36 D D D F U U U U U U U U U U

37 D F F U U U U U U U U U U U

38 D D F F U U U U U U U U U U

39 D D D F F U U U U U U U U U

40 D F F F U U U U U U U U U U

41 D D F F F U U U U U U U U U

42 D D D F F F U U U U U U U U

43 D D D D D D D D D F F F F U

44 D D D D D D F F F F F F U U

45 D D D D D D F F U U U U U U

46 D D D D D F U D D D D D F U

47 D D F U U U U D D F U U U U

48 D F U U U U U D F U U U U U

49 D D D D F F U D D D D F F U

50 D D F F U U U D D F F U U U

51 D F F U U U U D F F U U U U

52 D F F F F F U D F F F F F U

53 D D F F F F U D D F F F F U

54 F F F F F F F D D D D D D D

55 D D F F F U U U D D D D D D

56 –

254

255

Format

Symbol number in a slot

Reserved

UE determines the slot format for the slot based on TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated and, if any,

on detected DCI formats
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