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1 Introduction
In last RAN4 meeting #59AH held in Bucharest intra-band contiguous CA power control requirements were discussed [1]. Following proposals were agreed as a way forward.

Proposal 1: Intra-band CA power control requirements apply per transmitted channel (PUSCH or PUCCH or SRS) when there is only one transmitted channel per component carrier
Proposal 2: Intra-band CA power control requirements apply over the power range bounded by the PUMAX as defined in sub-clause 6.2.5A and the Minimum output power as defined in sub-clause 6.3.2A
Additionally there were discussions on what kind of test conditions would be applied for these tests, for example whether a power imbalance is allowed or not. Due to these open questions proposal 3 about tolerance values could not be agreed. This contribution takes the discussion further talking about the test conditions for intra-band contiguous power control.
2 Discussion
As was pointed out in discussion in last RAN4 meeting it important to consider how power imbalance between tested channels will effect to the UE’s ability to achieve specified power tolerance values. Because we can assume that one single conversion transmitter is used for intra-band CA transmissions it is evident that if the power imbalance between transmitted channels is large then the limited IQ-Image capability of the UE will result the well know phenomenon where the image coming from transmission of the other CC will manifest itself on adjacent CC see Figure 1. The power from the image artefact will be additive to the actual transmission on that CC and cannot be separated during the measurement. This means that the power difference of the transmissions should be restricted in order to make the test feasible. One option is to follow the approach taken in EVM requirement where it is said that the PSD on the transmitted channels must be same when EVM will be tested. This minimizes the effect of the image power and simplifies the requirement work as there is no need to define how big imbalance could be allowed. On the other hand if there is no transmission on the other CC obviously there is no image component landing on the adjacent CC therefore this can be seen also as a viable test condition for CA power tolerance tests. One could argue that it is not a CA case if there is transmission only on one channel and that is of course true but there could be some merit for the tests when UE is configured to CA mode even though it actually only transmits one channel. We do not have strong opinion whether it makes sense to extend power tolerance tests to scenario where there is only one channel transmitted but from testability point of view it is feasible case. So based on reasoning above we propose following
Proposal 3: Intra-band CA power control requirements apply when transmitted channels have equal PSD or there is transmission only one channel
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Figure 1 Effect of UE’s limited IQ Image capability
It should be noted that the proposal 3 and already agreed proposals 1-2 should be valid also for CA BW classes D-F when RAN4 starts to work on those classes in future. But at this point of time agreements are only for CA BW class C and when Classes D-F are reality in RAN4 then those cases need further discussion.
If the proposal 3 is found acceptable by the group we would like to re-propose which tolerance values should be applied to intra-band contiguous CA (BW Class C).

Proposal 4: Current LTE single carrier Power control tolerance values are applied for intra-band contiguous CA BW Class C per transmitted channel
3 Conclusion

In this contribution we have discussed on intra-band contiguous CA test conditions and are proposing following
Proposal 3: Intra-band CA power control requirements apply when transmitted channels have equal PSD or there is transmission only one channel

Also if proposal 3 if acceptable by the group for the tolerance values we are proposing following

Proposal 4: Current LTE single carrier Power control tolerance values are applied for intra-band contiguous CA BW Class C per transmitted channel
We have submitted CR to this meeting to include proposal 1-4 in to specifications
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