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1 Introduction

In [1] and [2], the concept of Adjacent Sub-carrier Set Leakage (ASSL) was introduced. ASSL describes the amount of allowed disturbance from one UE transmitter on sub-carrier sets adjacent to the regulatory bandwidth of the UE. A sub-carrier set denotes the number of carriers used within a resource unit, which is the minimum scheduling unit for the uplink in the LTE system [3]. The current assumption is that a sub-carrier set consists of 25 sub-carriers. 
2 User Equipment ASSL
ASSL is related to the In-band Sub-carrier Set Leakage (ISSL) discussed in [1] in the sense that has the same origin. However, for frequencies outside the regulatory bandwidth, the induced disturbance is further reduced due to filtering in the transmitter. They also differ in their applicability in the sense that requirements on ISSL can be set considering own system performance only, whereas ASSL is targeting also the impact on other systems and should thus be evaluated in co-existence simulations.

In [4] it was pointed out that it is difficult to satisfy the current WCDMA spectrum emission mask with a 24 dBm UE transmitter and that the ACLR envelope, as well as the spectrum emission mask should be scaled with the regulatory bandwidth. The argument for this is that the emitted spectrum basically scales with the bandwidth. Whether or not the out-of-band emissions need to be scaled with the regulatory bandwidth is for further study.
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Figure 1 Example of a normalized PSD plot for a UE transmitter, with the normalized frequency 0 located at the upper edge of the regulatory bandwidth.
Figure 1 depicts the normalized power spectral density of a SC-FDMA signal for a simulated, HSPA capable UE transmitter with realistic impairments such as phase noise and PA non-linearity. The figure should be used as an illustration only, and not for extracting absolute numbers. The shape of the PSD is indeed approximately the same regardless of regulatory bandwidth, but it will most likely differ somewhat, e.g. due to different tuning of the pulse-shaping filter. 
In [1] and [2] it was argued that a resolution of resource units would be used on the ASSL requirements, rather than multiples of the regulatory bandwidth. This is reasonable since it the adjacent system could want to schedule traffic that requires high SNR further away from the band edge, and a resolution on resource unit granularity would facilitate this. Further, it is desired that the ACLR towards adjacent WCDMA systems should be maintained. However, it is desirable not to have both an ACLR and an ASSL requirement. The impact on adjacent WCDMA systems will instead be implicitly defined by the ASSL requirements.
3 Relation to Coexistence, UE power back-off, and Cubic Metric
The LTE SI is soon to be finalized and the first coexistence system simulations have been presented to RAN4.  In RAN1 the concept evaluation simulations, to see if the system proposed during the SI will fulfill the input requirements, are presented. We believe that the ASSL requirements should be based on the outcome of these simulations. All simulations are based on 24 dBm UEs. In [5] it was proposed to allow a de-rating of UE power capability for LTE signals. It was also proposed to use the cubic metric (CM) as a metric to decide on the amount of the power de-rating. 

Not to change the assumptions for the system performance we believe that any power back-off should be carefully evaluated with system simulations. The average throughput as well as peak rate throughput should be simulated with the 24 dBm output power as well as any other proposal for the UE power. The system performance degradation should be compared with any possible advantage for the UE cost and complexity. Before these simulations are performed we think it is too early to have any discussion about UE power back-off. 

As pointed out in [5], the amplitude distribution for a SC-FDMA signal depends only on the used modulation format, and thus there are only a few possibilities to examine. This is in contrast to a WCDMA uplink signal, where there is a large number of  factor combinations that determine the amplitude distribution. Thus, if power back-off turns out to be required in LTE for some implementations, the allowed back-off should only depend on the modulation format and therefore CM as a measure in the specification is not needed.
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