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1. Introduction

In RAN #70 meeting, a new work item (WI) on enhanced LAA (eLAA) was approved with the following objectives [1].

	· UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) using Frame Structure type 3 [RAN1, RAN2, RAN4]

· The channel access mechanism shall use the decisions made in RAN1 during Rel-13 as a starting point

· Specify support for PUSCH and SRS

· Support both self-scheduling and cross-carrier scheduling from licensed spectrum.

· If needed, specify support for PUCCH [RAN1]
· If needed, specify support for PRACH [RAN1]
· The work item should also specify base station and UE core requirements of 5 GHz spectrum to support the above features [RAN4]

· Complete support for 10 MHz system bandwidth as an LAA SCell [RAN4, RAN1]


In this contribution, we discuss partial band (e.g., 10 MHz) operation in LAA, which is one of objectives in Rel-14 eLAA WI.
2. ED threshold for partial band operation
ED threshold adaptation procedure specified in Rel-13 LAA is based on 20 MHz bandwidth operation as follows, if the absence of any other technology sharing the carrier cannot be guaranteed on a long term basis (e.g. by level of regulation).
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In order for the above equation (1) to work in the case of partial band (e.g., system bandwidth smaller than 20MHz), “
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For example, if we assume that 
[image: image6.wmf]A

T

 is set to 10 dB and transmission power is equal to 20 dBm for 10 MHz system bandwidth, 
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=max{-75, min{-65, -65-10+(23-20)}}= –72 dBm. However, it may be desirable to set 
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 to –75 dBm considering power spectral density. For another example, if we assume that transmission power is equal to 23 dBm for 10 MHz system bandwidth, it may be desirable to set 
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 to –78 dBm. To handle those issues, a bandwidth-dependent weight can be added to equation (1).
To summarize, we suggest ED threshold adaptation equation considering partial band operation as follows.
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Note that the suggested ED threshold adaptation can be applied to LBT procedure performed on narrow band as well as system bandwidth smaller than 20MHz.
Suggestion 1: ED threshold adaptation rule for partial band operation is given as the equation (2).
3. Discussion on the center frequency of partial band

In order to determine the center frequency of partial band, we suggest following two options.

· Option 1: Center frequency of partial band is aligned with that defined for 20 MHz LAA bandwidth.
· Option 2: Center frequencies of partial bands are determined such that single 20 MHz Wi-Fi channel is fully filled with the partial bands.
If option 2 is used, the maximum frequency separation between any two carrier center frequencies on which LAA SCell transmissions are performed may be set to larger than 62MHz (e.g., 72 MHz) which is the maximum frequency separation for 20MHz bandwidth agreed in RAN1#83 as follows.
	Agreements:
· If the absence of IEEE802.11n/11ac devices sharing the carrier can not be guaranteed on a long term bases (e.g., by level of regulation),
· For Rel13, if the maximum number of unlicensed channels that the LAA eNB can simultaneously transmit on is equal to or less than 4 

· It is strongly recommended that maximum frequency separation between any two channel centers is less than or equal to 62MHz

· Capture the above in 36.300


Suggestion 2: Consider following two options to determine the center frequency of partial band.
· Option 1: Center frequency of partial band is aligned with that defined for 20 MHz LAA bandwidth.

· Option 2: Center frequencies of partial bands are determined such that single 20 MHz Wi-Fi channel is fully filled with the partial bands.

4. Summary and conclusions

In this contribution, we discussed partial band (e.g., 10 MHz) operation in LAA. The suggestions of this contribution are summarized as follows.
Suggestion 1: ED threshold adaptation rule for partial band operation is given as follows.
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Suggestion 2: Consider following two options to determine the center frequency of partial band.
· Option 1: Center frequency of partial band is aligned with that defined for 20 MHz LAA bandwidth.

· Option 2: Center frequencies of partial bands are determined such that single 20 MHz Wi-Fi channel is fully filled with the partial bands.
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