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1 Introduction
In RAN4 meeting #68bis, the issue on the power imbalance for intra-band non-contiguous CA was discussed [1~4]. In this meeting, we would like to share our view on this topic. This contribution will focus on the analysis of the impact of power imbalance on the demodulation performance requirements.
2 Discussion
2.1 Collocated and non-collocated deployments
There are significant differences between the collocated deployment scenario and non-collocated scenario:

· The large power imbalance between the different CC-s would be observed in the non-collocated scenario, while the power imbalance would be small in the collocated scenario.
· The significant receive timing difference between the different CC-s would be observed in the non-collocated scenario, while the timing difference would be marginal in the collocated scenario.

To progress the work, it would be better to separate these two scenarios.
· Proposal 1: Separate the collocated scenario and non-collocated scenario for intra-band non-contiguous CA, and firstly finalize the demodulation performance requirements for the collocated deployment scenario.
As we pointed out in [5], without modification the existing FDD CA demodulation/CSI performance requirements could cover the intra-band non-contiguous CA for the collocated deployment. And the CA capability of CL_A-A should be added to the TDD CA demodulation/CSI performance requirements to cover the intra-band non-contiguous CA with collocated deployment.
· Proposal 2: Add CA capability of CL_A-A to the existing TDD CA demodulation/CSI performance requirements to make them cover the intra-band non-contiguous CA configuration.

2.2 Power imbalance and timing offset between CCs
For the intra-band non-contiguous CA non-collocated deployment, the additional requirements for the power imbalance scenario and the timing offset scenario may be needed. Although both of them are caused by the non-collocated deployment of the multiple CC-s, they are related to the different UE implementations. The power imbalance requirement is related to the receiver’s ability to mitigate the unwanted signal. The timing difference requirement is related to the LNA switching behaviour and the input signal level.
To facilitate the verification, it would be better to decouple the power imbalance issue and the timing offset issue.
· Proposal 3: Decouple the studies on the power imbalance test and the timing offset test to simplify the verification.

2.3 Power imbalance test
In our opinion, the purpose of specifying the power imbalance test for intra-band non-contiguous CA is to verify the receiver RF ability and the performance on the weaker cell under the interference leaked from the stronger cell. There would be two alternative ways to specify the requirements:
· Alternative 1: Specify the power imbalance requirement according to the existing ACS and in-band blocking RF requirements. 
· Alternative 2: Specify the new requirement beyond the existing ACS and in-band blocking RF requirements.
Alternative 1 may be easier accepted. Alternative 2 would bring in the additional cost for UE. If the group tended to accept Alternative 2, more analyses would be needed before making decision.
For example, the noise floor observed on each CC would be different in the non-collocated scenario. On the macro cell CC, the noise floor would be higher due to the higher transmission power from Macro cell, while on RRH CC the noise floor would be lower due to the low transmission power from RRH. To achieve the peak data rate the required transmission power from RRH would not be required to be too much high and then the noise floor would be further reduced. So we wonder what the typical range of power imbalance is.
Regarding the demodulation requirements under power imbalance proposed in [1], we think that there would be following issues:
· It would be difficult to specify the requirement in a CA band agonistic way, because some intra-band non-contiguous CA configuration could not support 5MHz+20MHz;
· The requirements would depend on the frequency offset between CCs, which depends on the actual deployment.
· The modulation of 64QAM may not be suitable for the test, because the allowed power imbalance margin would be reduced given a certain receiver ability in order to support 64QAM on weaker CC when the interference across CC-s is dominant.
Actually the ACS and in-band blocking performance are verified by using the FRC demodulation performance under the certain conditions. Specifying the power imbalance demodulation performance requirement as proposed in [4] is equivalent to specifying the RF requirements like ACS or in-band blocking to some extent. So we slightly prefer defining the RF requirement instead of demodulation performance requirements.
3 Conclusion
In this contribution, we discuss the impact of power imbalance on the demodulation requirements. We propose that
· Proposal 1: Separate the collocated scenario and non-collocated scenario for intra-band non-contiguous CA and correspondingly finalized the demodulation performance requirements for collocated scenario firstly.

· Proposal 2: Add CA capability of CL_A-A to the existing TDD CA demodulation/CSI performance requirements to make them cover the intra-band non-contiguous CA configuration.

· Proposal 3: Decouple the studies on the power imbalance test and the timing offset test to simplify the verification.

Regarding how to specify the requirements for power imbalance scenario, further discussion would be needed.
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