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1
Introduction
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. Time alignment error (TAE) is defined as the largest timing difference between any two signals on the eNB transmission side.
From [1]
· 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].
A later version of the same specification (see reference [2]) contains a slight modification:
· For intra-band contiguous 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.

So, the latest version added the “contiguous” condition that left the TAE for intra-band non-contiguous CA as undefined. The CR which introduced the change [3] and the revised version [4], argued the necessity for a number of CA related clarifications. One of the stated motivations, “There is an implied relation that “non-contiguous” means “inter-band”, which will cause conflict in later releases if non-contiguous intra-band aggregation is introduced”, actually introduces further confusion. It suggests that intra-band non-contiguous CA is not supported in Release 10. The contribution in [6] discusses the possible options that can be adopted to define the intra-band non-contiguous TAE requirement. The changes suggested in [7] and [8] imply that the “non-contiguous intra-band” CA requirements are similar to “intra-band contiguous” CA cases. 
At the same time, [5] suggests that the UE should cope with a relative propagation delay difference up to 30 μs 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 31.3 μs among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 1.3 μs. In the motivation section, it was argued that if the DL timing difference between two component carriers is increased, additional UE complexity is required because UE needs to buffer data for one of the two CCs (Pcell or Scell) during the time difference between Pcell and Scell. In general, carrier aggregation is more likely to be deployed in urban areas than in rural areas in order to enhance both cell capacity and peak throughput, and therefore relatively small cell radius would be assumed. However, some margins for the timing difference should also be taken into account so that it would not restrict any future CA deployments.

The above text does not say anything about the relative propagation delay differences for intra-band, adjacent or non-adjacent CA. So, although the TAE is limited to 130ns (at least for intra-band contiguous), however since the propagation delay difference is unbounded, the time of arrival of the signals at the UE antenna port is unbounded. 

2
Discussion
There is a need to define the TAE and relative propagation delay difference for different modes of CA.
We propose to add the following text to [2]
· For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns.

We propose to add the following text to [5]
A UE should cope with a relative propagation delay difference up to 1s among the component carriers to be aggregated in intra-band contiguous CA. This implies that a UE should cope with a delay spread of up to 1.13 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.13 s.
A UE should cope with a relative propagation delay difference up to 30s among the component carriers to be aggregated in intra-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.13 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.13 s.
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--Start of Changes in 36.104--

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 contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns.

For intra-band non-contiguous 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 Changes in 36.104--

--Start of Changes in 36.300--

J.1
Deployment Scenarios

--- Missing Text----

The reception timing difference at the physical layer of DL assignments and UL grants for the same TTI but from different serving cells (e.g. depending on number of control symbols, propagation and deployment scenario) does not affect MAC operation. 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 31.3 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 1.3 s. A UE should cope with a relative propagation delay difference up to 1s among the component carriers to be aggregated in intra-band contiguous CA. This implies that a UE should cope with a delay spread of up to 1.13 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.13 s. A UE should cope with a relative propagation delay difference up to 30s among the component carriers to be aggregated in intra-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.13 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.13 s.
--End of Changes in 36.300--

