
3GPP TSG-RAN WG4 Band 26 Ad Hoc
R4-B26ah-0010
January 17th – 19th, 2012
Jersey City, US
Agenda item:
4.3
Source: 
Qualcomm Incorporated
Title: 
LO and IQ image assumptions
Document for:
Discussion
1. Introduction

The notion of a tightened UE LO and IQ image rejection requirement has been proposed in [1] and [2].  In this contribution, we discuss how these parameters can be taken into consideration for the computation of A-MPR for Band 26.
2. Discussion

2.1. Motivation:  Reduced A-MPR
It is well known that one of the contributors to out-of-band and spurious emissions is the modulator and transmitter chain’s LO leakage and IQ image rejection performance.  Therefore, as a means to reduce spurious emissions, in particular for the purpose of lowering the unwanted emissions into protected bands such as those used by public safety networks, it has been proposed to tighten the requirement on these parameters.  However, also well known is that there are many other factors which also contribute to the transmitter unwanted emissions such as Tx chain linearity (particularly from the PA, but also from the transceiver and other components), phase noise, CIM, and possibly filter configuration and filter response.  For a fixed emission level requirement, the goal is to reduce the power backoff needed by the transmitter in order to comply.  Therefore, placing a requirement on LO leakage and IQ image is at best an indirect way to influence the ability to meet the desired goal.  Instead, it seems more reasonable to set the requirement on the desired goal of power backoff or A-MPR rather than on the indirect variables of LO leakage and IQ image rejection.  So long as the A-MPR targets are met, then the operator has little concern over what the values of LO leakage and IQ image rejection are.  Furthermore, given that A-MPR needed is a function of many more factors besides LO and IQ image rejection, placing an indirect requirement on these two parameters limits the flexibility in meeting the A-MPR by other, possibly more efficient means.
Proposal 1:  Any tightened requirement should be placed directly on A-MPR, rather than on LO leakage and IQ image rejection.
2.2. LO leakage and IQ image rejection assumptions
Although it is not necessary or appropriate to apply additional new requirements on the LO and IQ performance parameters, assumptions can be taken on their performance in the context of deriving coexistence emissions and power backoff.  First, we recognize that since the motivation is to reduce the A-MPR, it seems reasonable that LO and IQ are only relevant near maximum output power where power backoff is required.  Furthermore, the assumptions on LO and IQ should also be taken in context with other assumptions and waveform parameters; for example, CIM and PAPR.  These other aspects can also have a bearing on the LO and IQ which can be achieved due to the gain distribution within the Tx chain of the radio.  Of course, there is also a frequency dependence on these parameters, but we limit the discussion in this document to only address Band 26 at 850 MHz.
2.3. Recommendation

Given the above discussion, we propose to consider the A-MPR rather than to place an additional specification on LO leakage and IQ imbalance.  In deriving this A-MPR during simulation studies, however, it is certainly possible for the companies to make assumptions about LO and IQ performance.  For the Band 26 studies, we recommend that the values of -28 dBc be taken as the working assumption in deriving the coexistence emission levels and power backoff requirements.  This represents a 3dB tightening in performance of the LO and IQ compared to the default value of -25 dBc.  We also recommend taking -60dBc CIM3 as the working assumption for Band 26.
Proposal 2:  Apply -28dBc as the working assumption for LO leakage and IQ image rejection in deriving the emissions for Band 26.

3. Conclusion

In this contribution, we discussed the possibility of reducing necessary A-MPR by improving LO and IQ performance.  However, it has been discussed and proposed that additional requirements should not be applied to LO and IQ, but that a working assumption on LO and IQ performance can be taken as part of the studies for Band 26.  More generally, the LO and IQ performance has other dependencies on carrier frequency, other modulator requirements, and the PAPR of the waveform.  Therefore, the working assumption proposed here may not carry forward generally outside of the context of this paper.

We recommend for Band 26 A-MPR studies to take a working assumption of -28dBc for LO leakage and IQ rejection.
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