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1 Introduction
  In RAN#65 plenary meeting, RP-141664 [1] was approved as “Study on Licensed-Assisted Access using LTE” [1]. The SID includes the following objectives:
· Define an evaluation methodology and possible scenarios for LTE deployments, focusing on LTE Carrier Aggregation configurations and architecture where one or more low power Scell(s) (ie. based on regulatory power limits) operates in unlicensed spectrum and is either DL-only or contains UL and DL, and where the PCell operates in licensed spectrum and can be either LTE FDD or LTE TDD. [RAN1]

· Identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements described above [RAN2]

In this contribution we discuss on LAA UL issues regarding to the clear channel assessment (CCA) behavior and UL scheduling latency.  It is proposed to discuss on whether LAA node or UE perform the CCA procedure and to issue LAA UL grant before the corresponding CCA procedure.
2 Discussion   
In this section we discuss on LAA UL issues regarding to CCA procedure and UL scheduling latency.

2.1 CCA Procedure

The CCA behavior in LAA system will cause impact on LAA UL transmission.  For example, if we consider the unlicensed resource controllability within the LAA node coverage and let the LAA node performs the CCA during LAA UL, there may be hidden interference issue caused by the LAA UL UE located in the LAA node sensing edge.  As shown in Figure 1, the LAA node is not aware of the other radio access technology (RAT) accessing the unlicensed carrier for DL and grant the UE to perform LAA UL at the same time.  The UE delivered UL signal then hence cause interference to the other RAT.  
On the other hand, if the UE perform the CCA during the LAA UL, the UE may sense unlicensed carrier status in its proximity and stop LAA UL transmission if other RAT occupying the resource.  However, the LAA node may need to keep monitoring the LAA UL transmission due to the uncertainty of unlicensed carrier availability in UE side. 

[image: image10.png]NW UE

Grant on PDCCH

Grant on PDCCH

Ex. Persistent scheduling

Grant on PDCCH

4|sub-frame:
4|sub-frame:
ULSCHonPUSCH| |,
L SCH on PUSCH 4|sub-frames
UL SCH on PUSCH

UL Grant
gapz 4ms
eNB or -

LAA node N

Other
Country

(10msj

Transmission

duration  J2Pan

(4msjy ol

Sub-frame

time

time

time





Figure 1:  Example of hidden interference issue in LAA UL

Proposal 1:  It is proposed to discuss on whether LAA node or UE perform CCA procedure in LAA uplink. 
2.2 UL Scheduling Latency
Figure 2 shows an example of UL grant latency in LTE.  There is 4ms gap between LTE UL grant assignment and the uplink data transmission.  We believe that similar issue should be considered in LAA UL grant whether we apply the self-carrier scheduling or cross-carrier scheduling even we consider applying semi persistent scheduling (SPS) algorithm.   
Observation 1:  The UL scheduling latency issue should be considered in LAA UL.
Figure 3 shows examples of self-carrier scheduling and cross-carrier scheduling in LAA UL.  In a self-carrier scheduling case the UL grant latency may decrease the unlicensed resource utilization.  On the other hand, the availability of unlicensed resource might be changed after UL grant in a cross-carrier scheduling case.  For example, the unlicensed resource might not be available after the eNB/PCell issues the UL grant.  

One of the possible solutions to reduce the impact of UL scheduling latency is to issue the UL grant before the corresponding CCA and perform LAA UL once the unlicensed resource is secured.  Whether the CCA procedure is perform by LAA node or UE is FFS.
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Figure 3:  Example of UL grant latency 
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Figure 3:  Example of self-carrier scheduling and cross-carrier scheduling in LAA UL
Proposal 2:  It is proposed to issue LAA UL grant before the corresponding CCA procedure. 
3
Conclusion 
In this contribution we discuss on LAA UL issues regarding to the clear channel assessment (CCA) behavior and UL scheduling latency.  Based on the discussion our observation is shown as follows:
Observation 1:  The UL scheduling latency issue should be considered in LAA UL.
Based on the observation and discussions above we propose 
Proposal 1:  It is proposed to discuss on whether LAA node or UE perform CCA procedure in LAA uplink. 
Proposal 2:  It is proposed to issue LAA UL grant before the corresponding CCA procedure.
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