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1 Background 
In RAN#70, Rel-13 WI for LAA (Licence Assisted Access) has been completed [1] and a new work item was agreed for enhanced LAA (eLAA) of LTE in unlicensed spectrum [2]. In Rel-13 LAA WI, DL CA has been considered. In Rel-14 eLAA WI, UL is considered in addition to already specified DL CA. 

Since UL is considered in Rel-14 eLAA WI, issues related to UL LBT need to be considered. In this contribution, we present our proposals related to core requirements for UL LBT procedure in UE spec. 
2 UL LBT in Rel-14 eLAA
In Rel-13, DL LBT procedures are defined in 3GPP. Based on our understanding, both UL and DL are required to satisfy same regulatory requirements regarding the LBT procedure, since both UL and DL transmitters are required to follow similar requirements in terms of channel access with another LAA transmitter or any other transmitters (e.g. IEEE 802.11 device). 
Similar to Rel-13 DL LBT tests, we need to define LBT functionalities tests for UL, which can cover the following tests:

1. Energy detection threshold test

2. Maximum channel occupancy time test

3. Minimum idle time test

2.1 Core requirements for UL LBT 

We propose to introduce the core requirements for UL transmitter in 36.101 as it has been introduced in 36.104 for DL transmitter. 

In Rel-13, only 20MHz carrier bandwidth has been introduced. In Rel-14, we also introduce 10MHz UL and DL carrier bandwidth in band 46 [5], thus we also need to introduce LBT core requirements for 10MHz in Rel-14 TS 36.101, along with 20MHz CBW. Thus, we propose to add following 10MHz carrier BW related core requirement:

1. Energy detection threshold can be defined as -75dBm/10MHz. This is related to -72dBm/20MHz.
2. The maximum channel occupancy core requirement can be taken same as 20MHz case, i.e. 8ms.

In the latest approved version of TS 36.213, UL LBT procedure has been finalized for eLAA from RAN1 [6] in the September 2016 RAN plenary. In the UL LBT procedure, the MCOT (maximum channel occupancy time) is defined either 6ms or 10ms for channel access priority class 3 and 4. Thus, we propose to use 6ms as the MCOT value for UE.

So, our proposal is:
Proposal-1: Define minimum requirements for parameters related to the UL LBT tests for LAA UE in 36.101. 

2.2 LBT functionalities tests

In case of DL LBT tests, actual tests were designed in the performance part of the WI and was documented in TS36.141. In case of UE, its usually RAN5 which designs all tests related to UE. Thus, we understand that, the actual test procedures can be defined in RAN5 as it is done for all other UE conformance tests. 

Proposal-2: Details of actual UL LBT test procedures will be defined and documented in the conformance test specifications TS 36.521.  

3 Proposed changes in 36.101

Based in the above discussions, we propose following changes to include core requirements for UL LBT operation in UE requirement spec.
>>>> Start Addition to TS36.101 <<<<<<

13
Channel access procedures
13.1
Uplink channel access procedure

For uplink operation in Band 46, a channel access procedure for PUSCH transmission as described in TS 36.213, Clause 15.2.1 is specified.
13.1.1
Channel access parameters

Channel access related parameters for PUSCH are listed in Table 13.1.1-1.

Table 13.1.1-1: Channel access parameters for PUSCH

	Parameter
	Unit
	Value

	LBT measurement bandwidth (BW)
	MHz
	20
	10

	Energy detection threshold
	dBm/BW
	-72
	-75

	Maximum channel occupancy time
	ms
	6


13.1.2
Minimum requirement 

The UE shall be able to assess whether the medium is busy or idle with at least 90% probability, using a channel access procedure with the parameters in Table 13.1.1-1.
>>>> end Addition to TS36.101 <<<<<<
4 Summary
We propose to approve the above changes in 36.101 and agree on the CR given in [4]. The CR includes both 20MHz and 10MHz carrier BW cases. 
Our proposals are listed below:
Proposal-1: Define minimum requirements for parameters related to the UL LBT tests for LAA UE in 36.101. 

Proposal-2: Details of actual UL LBT test procedures will be defined and documented in the conformance test specifications TS 36.521. 
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