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1. Introduction

The appropriate receiver timing window as a fundamental parameter for intra-band non-contiguous CA has been discussion in [1,2]. However, no concrete conclusion has been made. The main concern to reuse inter-band CA timing window 31.3µs in intra-band non-continuous CA is the potential impact on the RF implementation. In this contribution, our views are provided from both deployment scenarios and implementation point of view.
2. Discussion

In RAN4#62, the intra-band non-continuous CA reference receiver architecture has been approved in [3], shown as
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Figure 1: Reference receiver architecture (36.823 Figure 6.2.3.2-1)

It is shown that different CC shared one LNA. In other words, LNA gain should be simultaneously updated for different CC receiver, regardless of one or multiple FFT are implemented. Typically, if LNA is shared, it is desirable to update the LNA gain at the subframe boundary, based on AGC operation. If different CCs are not aligned close enough, the LNA gain has to be changed in a middle of the subframe for some CC. This can be a problematic if different OFDM symbols in one subframe have different LNA gain. From this point of view, it is essential to have the timing window in intra-band non-continuous CA limited by a CP length.

Observation 1: In intra-band non-continuous reference receiver architecture, LNA is shared by different CC receivers. Therefore, LNA gain update needs to be done simultaneously for all CCs.

Observation 2: If timing window is larger than a CP length, the LNA gain has to be updated in a middle of subframe for some CCs. This can be a problematic.

From the deployment scenarios perspective, the propagation delay difference should not be significant for intra-band CA when different CC transmitters are geographically co-located. In the case that the path length different from different CC transmitters are extremely large, e.g. more than 2km, it is hard to manage the timing window limited by one CP length. Therefore, the agreed single LNA reference receiver architecture becomes infeasible. When multiple LNA have to be deployed, the power splitter would split the power from antenna into multiple LNAs. Each LNA only gets a fraction of total power. This results in at least 3dB worse sensitivity. Overall, we failed to see the motivation for such a deployment scenario, which very much complicates the implementation and worsen the sensitivity requirement without obvious benefit identified.
Observation 3: The geographically separated CC transmitters for intra-band non-continuous CA, which result in too large propagation delay, may very much complicate the implementation and worsen the sensitivity requirement of LNA without obvious benefit identified.
Based on the discussion and observations above, it is proposed that 

Proposal: For intra-band non-continuous CA, UE should cope with a delay spread of up to 4.6s among the component carriers.
3. Conclusions

In this contribution the receiver timing window for intraband non-continuous CA is discussed and analyszed from both implementation and deployment scenarios perspectives. It is observed that 
Observation 1: In intra-band non-continuous reference receiver architecture, LNA is shared by different CC receivers. Therefore, LNA gain update needs to be done simultaneously for all CCs.

Observation 2: If timing window is larger than a CP length, the LNA gain has to be updated in a middle of subframe for some CCs. This can be a problematic.

Observation 3: The geographically separated CC transmitters for intra-band non-continuous CA, which result in too large propagation delay, may very much complicate the implementation and worsen the sensitivity requirement of LNA without obvious benefit identified.
As a result, it is proposed
Proposal: For intra-band non-continuous CA, UE should cope with a delay spread of up to 4.6s among the component carriers.
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