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Interlace based PUSCH resource allocation was agreed at RAN1 #85 [1]:
· Confirm the previous working assumption
· the 10RBs are spaced equally in frequency domain for 20MHz
· Example for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90
· Scheduling 70 UL RBs is not supported
It was further discussed in RAN1 #85 email discussion on the details of the interlace allocation for PUSCH [2] for the following alternatives:
· Companies are encouraged to provide their preference on the RA alternatives
· Alt 1: UL resource allocation type 0
· Alt 2: bitmap based resource allocation
· Alt 3: predefined resource allocation patterns with the number of bits being same or less than Alt. 1
· Define all contiguous patterns + the patterns in the set [0+5, 1+6, ….]
· Define all contiguous patterns + other patterns
· Examples provided in R1-164055
· Define some number of patterns based on the number of interlaces allocated
· More patterns for fewer interlaces
· Alt 4: RRC configure between Alt 1 and Alt 2
During the email discussion, it was quite converged that UL resource allocation type 0 is reused (as in Table A1 in Appendix, where RIV 46-49 representing 7 interlaces are not used), while the remaining issues comprise whether additional states are needed and what specifically those states are if needed. In this contribution we focus on these remaining issues. 
[bookmark: _Ref129681832]Interlace allocation for PUSCH
It is not justified from our perspective to go beyond 6 bits for the RA field since the flexibility of supporting a large number of non-contiguous allocations may not be attractive considering channel estimation losses and larger power backoff. In relation to other eLAA features being added in the DCI, the marginal use case does not motivate adding more RA bits. It could be considered to use type 0 RA and define predefined resource patterns for some of the 64-55+4=13 spare RIVs. 
The use of the spare RIVs for non-contiguous interlace allocation in Table 1 could be considered. Without the 70 PRB allocations, the spare RIVs are 46-49 and 55-63. The details of UL type 0 allocations can be found in Table A1 in Appendix. The allocations in Table 1 have been chosen in order to:
· Support power limited UEs. 5 non-contiguous paired interlaces as [0 5], [1 6] , [2 7] , [3 8], [4 9] should be needed which are supported with RIV=46, 47, 48, 49, and 55 in turn. 
· Allow multiplexing of 3 allocations, each consisting of 3 interlaces. For example, RIV=56, RIV=57 and RIV=59 can be multiplexed together.
· Allow multiplexing of allocations consisting of 4 interlaces with allocations consisting of 3 interlaces or 4 interlaces. For example, RIV=62, RIV=56 and RIV=57 can be multiplexed together, as well as RIV=62 and RIV=63.
· Reduce the number of remaining non-contiguous interlaces. For example, if RIV=56 and RIV=57 are used, the remaining interlaces are [3 4 8 9].

Table 1. Spare RIVs for interlace allocation in addition to UL RA type 0 using 6 bits
	RIV
	Interlace allocation
	Comment

	46
	[0 5]
	

	47
	[1 6]
	

	48
	[2 7]
	

	49
	[3 8]
	

	55
	[4 9]
	

	56
	[0 5 6]
	Can be used with RIV=57 and 59.

	57
	[1 2 7]
	Can be used with RIV=56 and 59.

	58
	[2 7 8]
	Can be used with RIV=59 and 60.

	59
	[3 4 9]
	Can be used with RIV=58 and 60.

	60
	[0 1 5]
	Can be used with RIV=59 and 61.

	61
	[2 6 7]
	Can be used with RIV=59 and 60.

	62
	[3 4 8 9]
	Can be used with RIV=63 or, RIV=56 and RIV=57.

	63
	[0 1 5 6]
	Can be used with RIV=62 or, RIV=58 and RIV=59.



Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Resource allocations supporting non-contiguous interlaces in addition to contiguous UL resource allocation type 0 are discussed. 13 spare states are proposed to maintain the same signaling overhead of normal UL resource allocation type 0 while also providing good UE multiplexing possibility. 
Proposal: UL Resource Allocation Type 0 using 6 bits, as well as the spare RIVs as in Table 1, is adopted for PUSCH interlace allocation.
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Appendix UL Resource Allocation Type 0 for 10 Interlaces
Table A1. UL Resource Allocation Type 0 for 10 Interlaces.
	RIV
	Number of Interlaces
	Starting Interlace

	0
	1
	0

	1
	1
	1

	2
	1
	2

	3
	1
	3

	4
	1
	4

	5
	1
	5

	6
	1
	6

	7
	1
	7

	8
	1
	8

	9
	1
	9

	10
	2
	0

	11
	2
	1

	12
	2
	2

	13
	2
	3

	14
	2
	4

	15
	2
	5

	16
	2
	6

	17
	2
	7

	18
	2
	8

	20
	3
	0

	21
	3
	1

	22
	3
	2

	23
	3
	3

	24
	3
	4

	25
	3
	5

	26
	3
	6

	27
	3
	7

	30
	4
	0

	31
	4
	1

	32
	4
	2

	33
	4
	3

	34
	4
	4

	35
	4
	5

	36
	4
	6

	40
	5
	0

	41
	5
	1

	42
	5
	2

	43
	5
	3

	44
	5
	4

	45
	5
	5

	50
	6
	0

	51
	6
	1

	52
	6
	2

	53
	6
	3

	54
	6
	4

	49
	NA
	NA

	48
	NA
	NA

	47
	NA
	NA

	46
	NA
	NA

	39
	8
	0

	38
	8
	1

	37
	8
	2

	29
	9
	0

	28
	9
	1

	19
	10
	0



