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1. Introduction
During RAN4#56, RAN4 2010AH#4 and RAN4#57 there has been considerable discussion on whether or not to allow RF retuning for deactivated intraband SCells. A related discussion is the RF image rejection performance of the UE when performing intraband carrier aggregation. There has also been an exchange of LS between RAN4 and RAN2 on the subject. The purpose of this contribution is to try to find a way forward with the issue, so that it does not continue to be a blocking factor for progress on carrier aggregation RRM and RF requirements in RAN4. The way forward proposed is basically similar to the one which has been proposed in [1]. In addition, however, a discussion paper and CR to introduce RF image requirements to 36.101 have been developed. These are submitted under the RF agenda item, since they related to proposed RF requirements.

2. Discussion

The proposed way forward proposed in [1] is

1. RAN4 agrees typical power differences for which intraband carrier aggregation can be considered feasible for all UEs. This is an important attribute which in our view is necessary in order to have a common understanding about what kind of deployment scenarios and RRM strategies can be used. There is a strong risk that if this is not specified by RAN4 different implementations could have rather different performance assumptions and it would be hard to design network implementation and planning for carrier aggregation without a consistent minimum UE performance

2. Initial studies indicate that for 25dBc image rejection ratio the carrier imbalance which can be tolerated is less than 10dB. Pimbalance,max = 6dB seems feasible assuming 25dBc image rejection performance, but other company views would be necessary to conclude on this aspect, and it would also be important to consider other aspects than IQ balance.

3. Minimum performance requirements can be developed which verify the UE demodulation performance with a power difference between component carriers of Pimbalance,max ensuring that there is a limited impact to throughput on the weaker component carrier in this case.

4. Such a specification would ensure a consistent UE population which provides a basis for the proper design of deployments and RRM strategy, and can be expected to significantly ease the discussions on retuning and glitches. For example

a. It can be assumed that efficient network RRM strategies should limit the imbalance to Pimbalance,max in typical cases, so the need to retune to mitigate RF image on deactivated SCell affecting the PCell throughput is largely removed.

b. As discussed previously in RAN4, our view is that allowing or disallowing retuning is an implementation matter and should not be directly covered in specifications. However test cases could be developed which ensure that the impact of retuning is understood and predictable.

5. This would leave UE power consumption as an outstanding issue. As mentioned previously we think it may be rather hard for RAN4 to reach a definitive conclusion on whether there are significant benefits in retuning in case of deactivated SCells, since it is a commercially sensitive aspect of UE implementation. However, it would seem that SCells which spend a lot of time with downlink in deactivated state should anyway be deconfigured since from a system perspective it saves resources as well as improving UE battery life. So, to progress with the issue UE vendors could consider whether deactivated SCell power savings can be considered of secondary importance. In this case, the test case mentioned in section 4b could be developed on the basis that there should not be externally noticeable throughput impact caused by retuning.

We think this proposal is a good one.

For now, the critical aspect seems to be to agree would be Pimbalance,max for CA. The analysis in [3] confirms previous results presented in [2] that a 25dBc image rejection ratio (IRR) would allow 64QAM operation with a Pimbalance,max of approximately 6dB. From an RRM perspective it would be important that other companies confirm whether the deployment limitations and RRM strategies discussed for intraband CA can limit power differences of a stronger deactivated SCell to less than 6dB.
3. Conclusions
In this contribution we have presented a possible way forward to close the outstanding issue in RAN4 on RF retuning and possible interruption to the PCell when SCell is activated, deactivated or measured. To further develop this way forward we have also provided a discussion paper and CR to introduce minimum requirements for UE image rejection in 36.101.
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