3GPP TSG RAN WG1 Meeting #84bis                                                                            R1-162439
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Busan, Korea, 11th - 15th April 2016

Agenda Item:	7.3.1.1
Source:	              NEC
Title:	              PUSCH resource allocation for LAA
Document for:	Discussion/Decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#84, the agreements regarding PUSCH resource allocation is as following [1]:
Agreements:
· At least RB-level multi-cluster transmission (>2) is supported for eLAA PUSCH
· FFS: Detailed design
· FFS: Support of legacy resource allocation for PUSCH
In this contribution, we mainly focus on the resource allocation for PUSCH.
[bookmark: _GoBack]Discussion
Resource allocation for PUSCH
To enable interleaving based resource allocation, it is important to decide the system periodicity at first, which is the distance between adjacent RBs allocated to a UE, and can also be used as the multiplexing capacity. To ease the design, it is convenient to set the system periodicity as a value which can divide the system bandwidth exactly, and meanwhile, the RB number allocated to every UE is multiples of the minimum unit, where the minimum unit is the result of the system bandwidth divided by system periodicity. With these restrictions, if the RB number of system periodicity minus 1 is less than 20% of the system bandwidth, then the channel occupancy by all the UEs can be satisfied, if the UE is allocated one or more minimum units in a distributed way. An example is shown below for description.
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Figure 1: Interleaved UL resource allocation
To provide flexibility on resource allocation, both the system periodicity and the resources allocated to each UE should be configurable. The eNB can choose the system periodicity based on the system bandwidth and the UE traffic requirement, and the UE can be indicated the chosen system periodicity and the offset index set to decide the RB indices for the UE. An example of indication method is shown in Table 1.


Table 1: Resource allocation indication
	System bandwidth B
	RB number
	Periodicity P
	80% channel occupancy satisfied P
	Bits to indicate P
	offset set bitmap size
	Total payload size

	5MHz
	25
	5
	5
	1
	5
	6

	10MHz
	50
	25,10,5,2
	10,5,2
	2
	10
	12

	20MHz
	100
	50,25,20,10,5,4,2
	20,10,5,4,2
	3
	20
	23



Proposal 1: eNB indicates UE the system periodicity, which is the RB distance between two adjacent RBs allocated to a single UE.
Proposal 2: eNB indicates UE the RB indices by bitmap.
With introduction of interleaved resource allocation, the payload size may be different from the resource allocation bits of DCI format 0/4. As at least HARQ process number and RV version are also necessary in the DCI format for asynchronous HARQ on unlicensed carrier, a new DCI format is necessary to carry the information for new resource allocation and asynchronous HARQ.
As legacy UL resource allocation type 0 and type 1 can’t satisfy the 80% channel occupancy regulation, there is no need to support these two resource allocation methods by the new DCI format. Instead, a new transmission mode can be introduced to support the new DCI format. The legacy DCI format 0 can still be supported for fallback operation.
Proposal 3: Introduce new DCI format.
Proposal 4: Introduce a new transmission mode to support the new DCI format and DCI format 0.
Conclusion
In this contribution, we discussed the resource allocation for LAA UL, and our proposals are as following:
Proposal 1: eNB indicates UE the system periodicity, which is the RB distance between two adjacent RBs allocated to a single UE.
Proposal 2: eNB indicates UE the RB indices by bitmap.
Proposal 3: Introduce new DCI format.
Proposal 4: Introduce a new transmission mode to support the new DCI format and DCI format 0.
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