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1. Introduction
In RAN1 #84, the following were agreed:

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 RAN1 #84bis, the following were agreed:

Agreement:
· 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 – Jeongho (Intel) -  R1-163703  – approved in  R1-163683 
· 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


In this contribution, we provide our views on eLAA PUSCH design. 
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2. Discussion
The issues raised by Intel are on the inter-modulation distortion of the uplink waveform due to power amplifier nonlinearity. 

In TS 36.101, spectral emission mask and adjacent carrier leakage rate have been defined for various cases. A suitable power amplifier model is needed to evaluate what if any power backoff is needed to meet the RAN4 requirements. We also note typically the spectral emission mask for an unlicensed spectrum is much relaxed compared to that for a licensed spectrum, one example can be found in the figures below. The evaluation on power backoff also needs to take that into consideration.


[image: Spectrum Mask v1]
NOTE:	dBc is the spectral density relative to the maximum spectral power density of the transmitted signal.
Figure 1  TR 36.889, Figure 4.1.1-3a: Transmit spectral power mask for RLAN equipment operating within the frequency bands 5150-5250 MHz; 5250-5350 MHz or 5470-5725 MHz
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Figure 2  Spectrum emission mask, TS 36.101

We have
Observation: LAA waveforms have more relaxed spectral emission masks to meet compared their counterparts on a licensed spectrum.
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Table 6.6.2.1.1 - 1: General E - UTRA spectrum emission mask   

Spectrum emission limit (dBm)/ C hannel bandwidth  

Δf OOB   (MHz)  1.4   MHz  3.0   MHz  5   MHz  10   MHz  15   MHz  20   MHz  Measurement  bandwidth  

   0 - 1  - 10  - 13  - 15   - 18  - 20  - 21  30 kHz   

   1 - 2.5  - 10  - 10  - 10  - 10  - 10  - 10   1 MHz  

   2.5 - 2.8  - 25  - 10  - 10  - 10  - 10  - 10   1 MHz  

   2.8 - 5   - 10  - 10  - 10  - 10  - 10  1 MHz  

   5 - 6   - 25  - 13  - 13  - 13  - 13  1 MHz  

   6 - 10    - 25  - 13  - 13   - 13   1 MHz  

   10 - 15     - 25  - 13   - 13   1 MHz  

   15 - 20      - 25   - 13   1 MHz  

   20 - 25       - 25   1 MHz  

 


