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1 Introduction
A work item for carrier aggregation enhancements for LTE Release 11 was established [1]. One objective of this WI is to analyse and specify BS requirements for intra-band non-contiguous carrier aggregation. In the contribution, we provide consideration of Time Alignment Error (TAE) requirement.
2 Discussion
There are two dimensions considered when defining the time alignment requirement, one is the performance dimension and the other is the realization dimension. For the impact to performance aspect, the required frame timing is expected to be similar as contiguous carrier aggregation. Implementation factors affect time alignment was discussed in [2] when studying the TAE requirement for contiguous carrier aggregation. As described in [2], the main devices in the RF part causing time delay uncertainty are the BB interface chip, digital channel process chip (ASIC or FPGA), DAC (digital to analog converter) and the duplexer. Compared between contiguous CA and non-contiguous CA, the time delay uncertainty caused by the BB interface chip, digital channel process chip and DAC will be the same for the two cases. The main difference is the time delay of duplexer in different frequecncy.
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Figure 1  Factors that affect the time alignment error in RF part
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Figure 2 Simulation results of group delay  

One possible issue is that there are some NC senarios where there is larger frequency separation between two sub-blocks may cause larger delay difference. Simulation results of a band 1 duplexer and a band 41 filter are shown in Figure 2. The group delay is different in the whole band and the delay varies sharply in the band edge. Normally for the duplexer with sharper transition bandwidth, the group delay difference in the operating band will be larger. It is also found that although the bandwidth of Band 41 is larger than that of Band 1, the maximum time delay difference within operating band of Band 41 is less than that of band 1. Based on the investigation above, it is proposed to keep the requirement of 130 ns for non-contiguous carrier aggregation.
Text Proposal showing the expected changes to TS 36.104 for the TAE requirements is provided.
3 Conclusion
It is proposed to approve the attached Text Proposal showing the expected changes to TS 36.104.
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<Start of Text Proposal>
6.5.3
Time alignment between transmitter branches

This requirement applies to frame timing in TX diversity, MIMO transmission, carrier aggregation and their combinations. 

Frames of the LTE signals present at the BS transmitter antenna port(s) are not perfectly aligned in time. In relation to each other, the RF signals present at the BS transmitter antenna port(s) experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, time alignment error (TAE) is defined as the largest timing difference between any two signals.
6.5.3.1
Minimum Requirement

For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 65 ns.

For intra-band  carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns.

For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 1.3 μs.
<End of Text Proposal>
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