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1. Introduction 
In the last RAN WG1 Meeting #84bis, the following agreements on the PUSCH transmission were made [1].

Agreements:
· For eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz
· Working assumption: the 10RBs are spaced equally in frequency domain for 20MHz
· Ex for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90
· Send an LS to RAN4 asking whether or not RAN4 sees issues with the working assumption. RAN1 also discussed the possibility of having unequal spacing in frequency domain for the 10-RB interlace based resource allocation
· FFS the case of other system bandwidth(s)
· A UE can be assigned one or more interlaces
· The total number of RBs used for transmission should be a multiple of 2,3 and 5
· Decide one of the following alternatives:
· Alt 1: UL resource allocation type 0 is used to allocate multiple interlaces to a UE
· UL grant indicates start index and allocated number of interlaces with consecutive indices
· Alt 2: bitmap based resource allocation
· Alt 3: predefined resource allocation patterns
· FFS: excluding some UL RBs from the resource allocation

Agreements:
· Dynamic signaling indicates whether PUSCH in a UL subframe is transmitted from 
· Start of DFTS-OFDM symbol 0 or
· Start of DFTS-OFDM symbol 1
· FFS: Within DFTS-OFDM symbol 0
· Dynamic signaling indicates whether PUSCH in a UL subframe is transmitted up to OFDM symbol 13 or OFDM symbol 12
· Any combination of above options can be enabled by the dynamic signaling

In this contribution, we will discuss remaining issues on the PUSCH transmission as listed below:
1. Interlace design for 10 MHz system bandwidth.
2. Interlace allocation method.
3. Support of transmission within symbol 0.



2. Discussions on the remaining issues
2.1. Interlace design for 10 MHz system bandwidth 
[bookmark: _GoBack]As it is well understood, the main motivation of the adoption of the interlaced RB assignment for eLAA UL is to meet the occupied channel bandwidth, which shall be between 80% and 100% of the declared nominal channel bandwidth. In the case of 20 MHz system bandwidth, 10 RBs/interlace gave occupied channel bandwidth to be (9*10+1) RBs*180 kHz = 16.38 MHz, which is approximately 82% occupied channel bandwidth. The same 10 RBs/interlace for 10 MHz system bandwidth gives occupied channel bandwidth to be (9*5+1) RBs*180 kHz = 8.28 MHz, which is approximately 83% occupied bandwidth. Any less number of RBs per interlace actually leads the channel occupancy to be less than 80%.
Proposal 1: The number of RBs per interlace is 10 for both 10 MHz and 20 MHz system bandwidth. 
2.2. Interlace allocation indication method
As it was agreed, a UE can be assigned one or more interlaces and one of the alternatives for interlace allocation method is to be selected. The alternatives are indeed in the tradeoff between the resource allocation flexibility and the signaling overhead. For instance, Alt 2 provides ultimate flexibility but requires 10-bit length bitmap for indication. On the other hand, Alt 3 may be intended to minimize the singling overhead but will limit the resource allocation flexibility significantly. Indeed, it seems that Alt 1 provides good compromise between two. The required number of combinations that needs to be indicated according to Alt 1 would be 10+9+…+1 = 55 depending on the starting index of interlace. Then, total 6 bits will suffice for signaling. On the other hand, the only restriction imposed with Alt 1 is that the multiple assigned interlaces are contiguous ones.
Proposal 2: Alt 1 is used for interlace allocation indication method. 
2.3. Support of transmission within symbol 0
This support not only requires additional signaling overhead but also will induce additional operational complexity at the UE. When partial symbol puncturing is performed, it is also inevitable to lose some systematic bits. Given these negative impact, the gain of transmitting partial symbol is unclear. 
Proposal 3: The option of start transmitting within DFTS-OFDM symbol 0 is not supported. 
3. Conclusions
In this contribution, we discussed several remaining issues on the PUSCH transmission and made the following proposals. 

Proposal 1: The number of RBs per interlace is 10 for both 10 MHz and 20 MHz system bandwidth. 
Proposal 2: Alt 1 is used for interlace allocation indication method. 
Proposal 3: The option of start transmitting within DFTS-OFDM symbol 0 is not supported. 


References
[1] RAN1 Chairman’s Note, 3GPP TSG RAN WG1 Meeting #84bis, April, 2016




1/2
