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1. Introduction
In the last RAN4 meeting, the following WF on Rel-11 Intra band Non-contiguous CA demodulation tests [1] was agreed. 

NC CA Demodulation test purposes

· Propose 1: Ensure performance in Scell due to the LNA gain changing on Pcell SF border but with timing offset in SCell. 

· Propose 2 FFS: To guarantee the performance on the lower power CC in the presence of higher power CC as a blocker, for low SNR (QPSK performance) as well as high SNR (64QAM performance) cases.
With regard to purpose 1, we need to evaluate and specify the test parameters of demodulation test. In this contribution, we discuss the remaining issues and clarify the points which should be taken into consideration in order to ensure the performance with timing offset between CCs.
2. Discussion
In this section, we discuss the following open issues for purpose 1 test listed in WF [1].

Open issues for purpose 1 test

· The maximum timing offset for non-collocated intra-band NC CA

· Negative/positive timing offset for test case

· Is EPA200 channel enough for trigger LNA switching?

· Is EPA70 channel to be considered as well?

· Band agonistic power imbalance between CCs
It has been said that the trigger and its required gain of LNA would depend on the total input power into the LNA. Thus, in this contribution, we follow the assumption in the following discussion. Note that if we identify something more realistic condition, we may need to change the assumption. 

Negative/positive timing offset for test case
If LNA gain changes on the beginning of the subframe in Pcell, the cases where performance degradation is caused by LNA gain switching may be caused as described in Figure 1. 
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Figure 1: Impact on LNA gain switching for timing offset

Case 1 is the negative timing offset case and Case 2 is the positive offset case. Firstly, in order to clarify the necessity of negative timing offset case, we discuss the case 1. In case 1, LNA gain may not be adjusted for Scell in the beginning of the Scell subframe. So UE may fail to decode at least the top of some OFDM symbols of Scell due to the result of inappropriate LNA gain adjustment. The number of OFDM symbols which UE fails to decode would depend on the value of timing offset and LNA gain switching period. Since the top of OFDM symbols include some downlink control channels, e.g. PCFICH, PHICH, and/or PDCCH, UE may fail to decode not only the top of OFDM symbols but also the whole of the subframe. Thus, there is a possibility that the negative timing offset causes the significant performance degradation. 
Next, in order to discuss the necessity of positive timing offset cases, we discuss the case 2. In case 2, LNA gain may not be adjusted for Scell in the most of OFDM symbols of Scell. So UE may fail to decode the whole of the subframe at worst. Based on the above discussion, both negative and positive timing offset cases would have the impact on the demodulation performance of Scell. Therefore, we need to evaluate the performance degradation both under negative and positive timing offset cases.
Proposed 1: RAN4 should evaluate the performance both under negative and positive timing offset cases.
Is EPA200 channel enough for trigger LNA switching? and Is EPA70 channel to be considered as well?
Whether EPA200 channel is enough or not depends on whether LNA gain changes many times or not. However, it is a challenging work to evaluate the whether LNA gain changes or not based on some common LNA models, because LNA gain switching logic definitely depends on the implementation and it seems to be difficult to disclose it. Therefore, in order to decide whether EPA200 channel is enough or not, we request vendors to share how much LNA gain switched in their evaluation results. If EPA200 channel doesn’t cause LNA gain switching many times, then we should consider other models in which LNA gain switching occurs many times. One of the potential alternatives would be ON/OFF model proposed in [2].
Proposed 2: We request vendors to share how much LNA gain switched in their evaluation results.
Observation 1: If EPA200 channel doesn’t cause LNA gain switching many times, then we should consider other models such as ON/OFF model proposed in [2].
Band agonistic power imbalance between CCs
If LNA gain is switched and selected based on the total received power level, it is better for the total power level to change at maximum in order to make the LNA gain switch. In order to do it, it is better to consider the power imbalance between CCs as well. This is because the case where the difference of total received power level is maximized is the following cases as described in Figure 2 and Table 1.

· The received power difference between two CCs is at maximum.

· The larger received power is minimized.
As one of the examples, we assume the received power is same between CCs such as in Case A, then the difference of total received power is only 3 dB even if the either of the power of CC is changed to be 0. Note that the set of received power level considered in Figure 2 and Table 1 is an example and any sets of received power level are not excluded.
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Figure 2: Condition of the received power level of each CC to make the total power difference maximum
Table 1: example of difference of total received power level
	
	Case A in figure 2
	Case B in figure 2

	received power of CC 1
	-25 dBm (constant)
	-72 dBm (constant)

	received power of CC 2
	From -25 dBm to -100 dBm
	From -25 dBm to -100 dBm

	total received power
	From -22 dBm to -25 dBm
	From -24.9 dBm to -71.9 dBm

	Difference of total received power level
	3 dB
	47 dB


Proposal 3: RAN4 should consider the band agnostic power imbalance between CCs.

3. Conclusion
In this contribution, we discussed the remaining issues and clarified the points which should be taken into consideration in order to ensure the performance with timing offset between CCs. Our proposals and observations are summarized as below;
Proposed 1: RAN4 should evaluate the performance under both negative and positive timing offset cases.
Proposed 2: we request vendors to share how much LNA gain switched in their evaluation results.
Observation 1: If EPA200 channel doesn’t cause LNA gain switching many times, then we should consider other models such as ON/OFF model proposed in [2].
Proposal 3: RAN4 should consider the band agnostic power imbalance between CCs.
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