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1 Introduction
A work item for carrier aggregation enhancements for LTE Release 11 was established [1]. The objective of this WI is going to analyze intra-band non-contiguous carrier aggregation. In the contribution, we consider Time Alignment Error (TAE) requirement, and some considerations of time alignment for CA BS TR have been presented in [2][3][4].
1 Discussion
Many factors can influence time alignment which has been discussed in the previous meetings. As described in [5], there are four main devices in the RF part causing time delay such as the BB interface chip, digital channel process chip (ASIC or FPGA), DAC (digital to analog converter) and the duplexer. But the main difference between contiguous CA and non-contiguous CA is the time delay of duplexer in different frequency which has been studied.There are also some simulation results of intra-band non-contiguous carrier aggregation provided in [6].

Figure 1  Factors that affect the time alignment error in RF part
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Figure 2 Simulation results of group delay  

Simulation results of two band ranges duplexers are shown in figure 2. It is possible that duplexers with lager band range and include more operating bands may cause lager group delay. It is also found that the group delay of figure 2(a) which contains 4 uplink operating bands(band 3,4,9,24) is different in the whole range and varies obviously in the edge of the band range, while the group delay of figure 2(b) which contains one downlink operating band(band 34) is relatively flat. And the time delay in figure 2(a), no matter the maximum or the minimum value, is more than that of figure 2(b). Based on the investigation above, it is proposed to keep the requirement of 1.3(s for inter-band non-contiguous carrier aggregation.

2 Conclusion
It is proposed to approve that for transmission of non-contiguous aggregated carriers in different operating bands, the maximum delay between any of the signals shall not exceed [20*65] ns.
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