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[bookmark: _Ref301342314]Introduction
At the previous meeting [1], UL multiplexing of multiple UEs was discussed and the following agreements were made:
	Agreements:
· Target the support of UL multiplexing of multiple UEs in one subframe by
· Multiplexing in frequency domain
· The supported resource assignment (e.g. number and location of allocated RBs) is FFS
· Multiplexing by MU-MIMO



In this contribution, we consider how to support multiplexing in frequency domain and multiplexing by MU-MIMO.
Multiplexing in frequency domain
The following statements are described in [2]:
	The Nominal Channel Bandwidth shall be at least 5 MHz at all times. 
The Occupied Channel Bandwidth shall be between 80 % and 100 % of the declared Nominal Channel Bandwidth. In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this requirement.



In order to meet this regulation, we believe a UE have to transmit at least a 5MHz wide signal. Considering LBT, it’s not possible to share 5MHz with multiple UEs. In addition, the transmission should be permitted in multiples of 5MHz and the start frequency position should be also as multiples of 5MHz. If 20MHz is available for LAA, only 4 UEs can be multiplexed in frequency domain as shown in Figure 1.
Proposal 1:
 In UL LAA each UE should use at least 5MHz. The transmission should be permitted in multiples of 5MHz and the start frequency position should also be as a multiple of 5MHz.
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Figure 1: An example of multiplexing in frequency domain for LAA
Multiplexing by MU-MIMO
In this section, we consider the suitable UE-pairing for MU-MIMO. As shown in Figure 1, the pairing of UE 1 and UE2 is not suitable for MU-MIMO because if UE X or eNB Y start the transmission, both UE1 and UE2 cannot send data due to LBT failure. On the other hand, if UE 1 and UE3 were paired then it would have been a successful transmission using MU-MIMO because UE3 would be able to transmit.
[image: ] 
Figure 1: An example of non suitable pair for MU-MIMO

Therefore, we believe some mechanism is needed such that the eNB can choose the suitable pair for MU-MIMO. One approach is the UEs can send a report to its serving cell that indicates all the neighboring UEs and the eNBs detected by the UE on the LAA carrier. Using the above example, if all the UEs send a report to eNB A then eNB A may not pair UE1 and UE 2 for a MU-MIMO transmission.
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Figure 2: Proposed measurement report for MU-MIMO

Proposal 2:
LAA should support UEs to send a report to its serving cells to indicate the detected UEs and eNBs on the LAA carrier.
Conclusions
Proposal 1:
 In UL LAA each UE should use at least 5MHz. The transmission should be permitted in multiples of 5MHz and the start frequency position should also be as a multiple of 5MHz.
Proposal 2:
LAA should support UEs to send a report to its serving cells to indicate the detected UEs and eNBs on the LAA carrier.
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