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1. Introduction
This contribution provides our initial views on eLAA [1] UE RF TX requirements.
2. Discussion
LAA operates at significantly higher frequencies (5150-5925MHz) than any LTE band. Due to this high frequency some requirements need special attention, and LTE requirements cannot necessarily be directly reused. 

This high frequencies pose significant challenges on TX side. In general, the front-end losses tend to be higher albeit the LAA filter itself is a relatively low loss component. Even with the latest state of the art PA technologies the PA output power, gain, linearity and efficiency are all limited within certain boundaries and with certain inter-dependencies. 

This paper is organized into sections according to Chapter 6 in 36.101. As a baseline, we intend to use generic LTE requirements when possible, with some exceptions explained below. Furthermore we recognize that some upcoming RAN1 decisions may have impacts to the observations made in this contribution.

6.2 Transmit power

We conducted a brief survey about PA vendors plans on LAA capable PA, and the result was that they are working on it and it is too premature to give any promises on the achievable performance. Based on initial information we find it too early to decide anything on LAA maximum output power. Early indications show that the LAA maximum power could be for instance 20dBm or 23dBm. The approach of defining the LAA maximum power should be based on the estimates from PA vendors. Similarly, MPR requires further study because it depends on the ACLR, SEM and so on. 

The PCMAX tolerances defined in 6.2.5 may need to be revised if the maximum output power is less than 23dBm.


Observation1: More work is needed before the LAA maximum power and MPR can be decided
Observation2: The PCMAX tolerances defined in 6.2.5 may need to be revised if the maximum output power is less than 23dBm


6.3 Output power dynamics

This chapter is quite generic and can be tentatively applied into eLAA.

Observation3: Output power dynamics requirements can be tentatively reused for eLAA

6.5 Transmit signal quality

Only one user uses each LAA channel at a time, so requirements associated with in-band emissions are not needed and thus should not be defined for LAA.

Observation4: In-band emissions in 6.5.2.2 and 6.5.2.3 (General, IQ image, Carrier leakage) are not necessary for eLAA

6.6 Output RF spectrum emissions
Our initial view is that spectrum emission mask can be reused. Due to high frequency, intermodulations are likely a bit higher level than in case of the other E-UTRA bands but still initially we believe current SEM is pretty ok for eLAA as well. 

In ACLR, only the E-UTRA ACLR is needed because there is no UTRA operating at these frequencies. It is yet to be seen what kind of ACLR performance the LAA capable PA’s have, so the ACLR power needs further study.

Spurious emission limits shall apply because generic spurious requirements are regulatory and eLAA has to protect other bands in similar fashion than any other E-UTRA bands.

Observation5: SEM can be tentatively reused for eLAA 
Osbervation6: Only the E-UTRA ACLR requirement shall apply for eLAA. E-UTRA ACLR power needs further study
Observation7: Spurious emission limits shall apply for eLAA. eLAA has to protect other LTE bands in spurious emissions band UE co-existence

6.7 Transmit intermodulations

Our initial view is that transmit intermodulation requirements can be used for eLAA.

Observation8: Current transmit intermodulation requirements can tentatively apply for eLAA
3. Conclusions
A brief analysis on the eLAA UE TX requirements is provided. The following observations are made.

Observation1: More work is needed before the LAA maximum power and MPR can be decided
Observation2: The PCMAX tolerances defined in 6.2.5 may need to be revised if the maximum output power is less than 23dBm
Observation3: Output power dynamics requirements can be tentatively reused for eLAA
Observation4: In-band emissions in 6.5.2.2 and 6.5.2.3 (General, IQ image, Carrier leakage) are not necessary for eLAA
Observation5: SEM can be tentatively reused 
Osbervation6: Only the E-UTRA ACLR requirement shall apply for eLAA. E-UTRA ACLR power needs further study
Observation7: Spurious emission limits shall apply for eLAA. eLAA has to protect other LTE bands in spurious emissions band UE co-existence
Observation8: Current transmit intermodulation requirements can tentatively apply for eLAA
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