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1 Introduction
In previous RAN4 meeting #68, two remaining issues for intra-band non-contiguous CA were extensively discussed [1]:
· Receive timing window assumed for test cases;

· Power imbalance between PCell and SCell.

The first issue is more relevant to the demodulation performance requirements, while the second issue would be more related to RF, which will be discussed in our other contribution. In this paper, we focus on the first issue from the demodulation performance aspects.
2 Issue description
In the previous meetings, it was proposed to apply the 30μs propagation delay among the component carriers for the intra-band non-contiguous CA. If the value of 30μs was accepted, the RF architecture where the common LNA is used would lead to some performance degradation.
According to the offline discussion, the issue was further clarified. One possible LNA implementation may provide the gain by using multiple paths. When the input signal level increased and was beyond a certain threshold, the amplifying circuit would switch from one path to another and correspondingly the gain would change. 
In the fading channel, if the averaged input signal level was approximately equal to the switching threshold, then the gain of LNA would vary frequently due to the fast fading. Assuming that the LNA gain adjustment always happens at the OFDM symbol boundary of PCell, and if there was timing offset between two CCs, which was much larger than CP size, e.g., 30.26μs, the signal gain for SCell would change in the middle of one OFDM symbol which is at the beginning or the end of one subframe. As a result, the performance of SCell may degrade.
3 Discussion
3.1 30μs
If we check the specification 36.300 where the CA scenarios are defined, we can find that the propagation delay difference 30μs was specified for inter-band CA and CA scenario #4 as follows:
…A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.26 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.26 s… 

As discussed in our accompanied RF paper, the group should further clarify the scenario for intra-band non-contiguous CA. If the group agreed to apply CA scenario #4 for intra-band non-contiguous CA and correspondingly the 30μs relative propagation delay was accepted, then RAN4 should send LS to other working group to make it clear in 36.300.
So we have proposal that:

· Proposal 1: the deployment scenario for intra-band non-contiguous CA should be clarified in RAN4.
· Proposal 2: We propose to send LS to the other working groups (RAN2/1) to clarify the relative propagation delay in 36.300.  If it was common understanding to apply CA scenario #4 and corresponding 30μs relative propagation delay, we proposed to send LS to other work groups (RAN2/1) to make them clear in 36.300. 
3.2 Analysis of the impact on performance requirements

The existing CA demodulation requirement
In the current 36.101, only one CA demodulation performance requirement is specified with 30μs timing difference between two CCs, which is applied in inter-band CA case.

Because in Table 8.1.1-1 it is specified that CL_X-Y means that the requirement is applicable to a UE that indicates CA bandwidth classes X and Y on at least one E-UTRA band combination. So if the given CA performance requirement is applicable to CL_A-A, it will be applicable to both inter-band CA and intra-band CA.

So if we do nothing, no relative timing difference will be applied for the intra-band non-contiguous CA demodulation performance requirement, which would be aligned with the current 36.300 to some extent, where the scenario #4 may be applicable to inter-band CA only.
· Observation 1: according to the existing specification, no timing difference between two CCs is applied for the intra-band non-contiguous CA demodulation performance requirement.
Potential impact on performance requirements
Assume that 30μs relative propagation delay is acceptable. The potential issue would be quite related to implementation. The possible solution to avoid the problem would be to use a fixed LNA gain for two CCs and put the separate AGCs behind LNA for each CC. But from the standard point of view, it would be difficult to preclude any possible implementation. So RAN4 should evaluate the impact of this issue, namely how big the impact is.
Although no simulation result is provided, it would be believed that the significant performance loss may be observed if the higher order MCS was used when receive timing window was large.
For RAN4 demodulation requirements, one reasonable solution [2] would be to provide the other alternative Noc level during the test, which would be higher than -98dBm/15KHz. If UE failed the existing test, anther chance with the different Noc level will be given. But since the only existing CA demodulation performance requirements with 30.26μs receive timing window is 2×10MHz QPSK 1/3 TM1 EVA5 test for inter-band CA, we are not sure whether the performance loss is significant or not.
Therefore we have the following proposals:

· Proposal 3: it is suggested that the proponent provides some model for LNA gain changing behaviour. Based on the model RAN4 will further evaluate the impact on the performance.
· Proposal 4: if the significant performance loss was identified, the solutions such as providing the alternative test points with different Noc levels needs to be considered.
3.3 Potential impact on the practical network
Compared to the impact on the test, the impact on the practical network would be difficult to solve. Firstly UE should know whether there was such problem. Secondly UE should inform the network that the problem happens. And thirdly the network can take measure to handle this problem.
But all of them depend on the conclusion of the applicability of 30μs relative propagation delay to intra-band non-contiguous CA and the evaluation of the impact of 30μs on the performance in SCell.
4 Conclusions

In this paper, we discuss the issue for intra-band non-contiguous CA performance requirements. 
Firstly we observe that 
· Observation 1: according to the existing specification, no timing difference between two CCs should be applied for the intra-band non-contiguous CA demodulation performance requirement.
Before we further evaluate the impact on the intra-band non-contiguous CA demodulation performance requirement, we propose that:
· Proposal 1: the deployment scenario for intra-band non-contiguous CA should be clarified in RAN4.
· Proposal 2: We propose to send LS to the other working groups (RAN2/1) to clarify the relative propagation delay in 36.300.  If it was common understanding to apply CA scenario #4 and corresponding 30μs relative propagation delay, we proposed to send LS to other work groups (RAN2/1) to make them clear in 36.300. 
If 30μs relative propagation delay was acceptable, we propose that:

· Proposal 3: it is suggested that the proponent provides some model for LNA gain changing behaviour. Based on the model RAN4 will further evaluate the impact on the performance.
· Proposal 4: if the significant performance loss was identified, the solutions such as providing the alternative test points with different Noc levels needs to be considered.
And based on the above conclusion, maybe the further impact on the practical network should be evaluated.
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