3GPP TSG-RAN WG4 #52bis
R4-093700
October 12th –  16th  2009

Miyazaki, Japan
Agenda item:
6.1.2.1
Source: 
Qualcomm Europe

Title: 
Power control exceptions
Document for:
Approval
1. Introduction 

Within the relative power tolerance requirement, it has been recognized that RF power amplifier mode changes may necessitate exceptions to the requirement where these changes occur.  This contribution addresses the nature of the PA mode change and discusses the inter-relationship between the number of mode changes and the power sweep test pattern.  The power sweep pattern and associated number of exceptions is discussed in this contribution and its corresponding CR [2].

2. Discussion
It has been previously recognized that an allowed UE implementation may have discrete RF power amplifier mode changes across its range of operation.  It is also recognized that when the PA undergoes a mode change, the relative power accuracy may suffer; that is, for the power step that caused the PA to undergo a mode change, the relative power accuracy may be reduced.  Thus, an exception may be required whenever the PA undergoes a mode change.  There is a subtle distinction between the definition of the relative power requirement and the mechanism that causes a PA mode change as discussed below.  
PA mode change

In a typical UE implementation, a PA mode change is not necessarily triggered by a power step change as is defined in the relative power requirement, but rather by a particular power level.  As the PA crosses that particular power level, say Pthresh dBm, a mode change ensues.  As an example, if the requested power step change of P is a request to change from power level P1 to power level P2 where P2= P1+P (in dBm and dB) and Pthresh is bounded by P1 and P2 (i.e., P1< Pthresh < P2 or P2< Pthresh < P1), a mode change will occur and an exception is appropriate.  On the other hand, for the same step size P, if the power level Pthresh is outside of the range bounded by P1 and P2, then a PA mode change does not occur and an exception is not warranted. Furthermore, the particular power levels that trigger PA mode changes are implementation-dependent and are not specified as part of the requirement.  The number of mode changes over the required range of operation, however, is specified in terms of the number of allowed exceptions.
Test Pattern
The number of exceptions is directly related to the number of PA mode changes required over its range of operation mandated by clauses 6.3.2 and 6.2.2 of [1].  In order to quantify the number of exceptions allowed, the test pattern must be provided.  A test pattern which toggles power across the mode change would require an exception at every change!  A more suitable test pattern would be one which deterministically triggers all mode changes a known number of times.  A pattern which monotonically increases power from minimum power level to maximum power level is a simple pattern which satisfies this requirement.  A pattern which monotonically decreases from maximum power level to minimum power level also satisfies this requirement.  Both the increasing pattern and the decreasing pattern should be used since the mode changes may occur at different power levels depending on whether the requested power is increasing or decreasing.

Proposed Number of Exceptions

In [2], we propose 3 exceptions for each test pattern when one is monotonically increasing power sweep and the second is a monotonically decreasing power sweep over the required range of operation.
3. Conclusions

We have discussed the rationale for power control exceptions in the relative power tolerance requirement.  The exceptions are required to enable UE implementations which employ discrete PA modes.  When the UE is required to switch PA modes at particular implementation-dependent power levels, there may be a reduction in the relative power accuracy.  The number of required exceptions is directly related to the number of mode changes which occur during a particular power sweep; thus, it is only feasible to define the number of exceptions in conjuction with a test pattern.  We have proposed a simple test pattern and the associated number of exceptions.
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