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[bookmark: _Ref298777854]Introduction
The new Rel-14 work item on enhanced LAA is tasked with specifying efficient operation of uplink LAA [1].  Efficient transmission of PUSCH is essential to the specification of enhanced LAA. To this end, the following was agreed as a working assumption.

Agreement:
· [bookmark: _GoBack]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 RAN1#84bis, there were some discussions on the power that a single interlace is allowed to transmit. There were differing views based on how the regulations were interpreted. In the ETSI regulations [2][4], for instance, the requirement on PSD is defined so that the power within each 1 MHz of the channel is limited to 10 dBm. In the sub-band of frequencies, 5150-5250 MHz, the limit is defined over 25 kHz. Considering the frequencies where the limit is based on 1 MHz, the question that was discussed was whether there is any limitation on the distribution of the power within this 1 MHz. Specifically, could a UE that is allocated only one interlace, put 10 dBm on a single PRB which lies within 1 MHz (i.e., 20 dBm for the entire interlace), but occupies only 180 kHz within it. One view was that this is not allowed since the PSD limit should be flat within the 1 MHz. With this view, the power would have to be reduced to 3 dBm for the PRB (i.e., 13 dBm for the entire interlace). In this contribution we provide our views on how the regulations should be interpreted.




Discussion
First, it is important to note that the PSD limits were derived for the 5 GHz band based on sharing studies where the interference from RLAN services to other services such as satellite systems was considered. These sharing studies with other services in the 5 GHz band account for interference from aggregate RLANs and the power limits are per device.
From the sharing studies performed before the WRC-03 allocation [3], the ERC report 67 from 1999 shows the methodology for sharing with MSS feeder links in 5150-5250 MHz (ground-to-space). The results are “max number of tolerable devices” given a certain device power, and there were two victim systems, ICO using 25 kHz bandwidth and Globalstar using 1.23 MHz bandwidth. This is where the 25 kHz comes from, and 1 MHz for Globalstar. The 25 kHz reference bandwidth is therefore related to the bandwidth of a victim system and not any intended scaling below 1 MHz. There is also an ITU-R recommendation in ITU-R M.1426 that shows a similar methodology for a sharing study, i.e., device power from a tolerable aggregate uplink interference from devices in the satellite footprint.
Then for 5250-5350 MHz, ITU-R recommendation SA.1632 has results on sharing studies with EESS (Earth Exploration Satellite Service). The total number of RLANs acceptable in the satellite footprint is estimated given the output power per device. The 25 kHz reference bandwidth does not appear in this band. Only 1 MHz reference bandwidth is used for the PSD.

Furthermore, for measurement of the PSD in-channel, there are guidelines from the FCC on how to verify the FCC Part 15 rules, Part 15.407 subclause F (5725-5850 MHz) in particular, but the guidance also covers the remaining bands in Part 15. For the PSD it is stated that the measurements of PSD, e.g. the +10 dBm/MHz is made like the unwanted emissions requirements, integrating the power across the reference bandwidth (1 MHz in the example). For PSD measurements the following apply in general:
“ For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the above procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in § 15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules specify a measurement bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz RBW, thus a narrower RBW may need to be used. The rules permit the use of a RBWs less than 1 MHz, or 500 kHz, “provided that the measured power is integrated over the full reference bandwidth” to show the total power over the specified measurement bandwidth (i.e., 1 MHz, or 500 kHz). ”

Hence one can verify the requirements by using RBW = reference bandwidth = 1 MHz below 5725 MHz. Then, the FCC gives guidance in case one chooses to measure with a RBW < reference bandwidth, then one should integrate the power across the reference bandwidth 1 MHz to obtain a “per 1 MHz” result.
Finally, it is worthwhile noting that all power limits are per device even for IEEE 802.11ax MU-MIMO modes in the latest draft.
So, overall for PSD requirements, based on the above discussion, we arrive at the following conclusion.

Conclusion: Sending a single +10 dBm PRB in any 1 MHz band does not violate the intention of the regulations


Conclusion
In this contribution we discuss UL LBT procedures for enhanced LAA. Based on the evaluation results and further analysis we reach the following conclusion.
Conclusion: Sending a single +10 dBm PRB in any 1 MHz band does not violate the intention of the regulations
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