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1  Introduction
In the last meeting, RAN4 treated an LS from RAN2 summarzing the status of the designed principles related to the carrier aggregation agreed as the working assumption in RAN2 [1]. In the LS, RAN4 was also requested to review the status of RAN2 working assumptions and parameters and if necessary provide feedback to RAN2. 

A draft LS response in [2] was presented in RAN4 discussing the need of multiple timing advance commands in carrier aggregation. No consensus was reached in RAN4 on this issue and therefore no response LS was sent to RAN2 in the last meeting. In this paper we briefly analyze the scenarios discussed in the proposed reply LS to RAN2 on the status of carrier aggregation [2].
2 Scenarios
The comments are grouped into sections as per scenarios in the original reply LS draft text [2].

2.1 Scenario #1: Contiguous component carriers

Draft LS [2]: “…Same timing advance could be acceptable as a similar propagation environment is possible on both carriers…”.
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Figure 1 : Contiguous Component Carriers
Comments:
The timing advance properties, i.e. the propagation times = time-of-flight times, are maintained over a very large band, at least for all the 12 cases listed in LTE-Advanced feasibility study TR 36.8xx V0.2.0 [3], (even if the delay profile within the delay spread varies to some extent per component carrier). This would confirm the statement that the same timing advance could be used. However, a frequency selective repeater could, in theory, lead to different propagation times, just like for scenario #2 below, also for this case.
2.2 Scenario #2: : Non-Contiguous Component Carriers

Draft LS [2]: “…The different component carriers could see substantially different propagation environments (due to different scatterers, repeaters etc.), and hence see different time-of-flights…”.
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Figure 2: Non-Contiguous Component Carriers
Comments:
Again, the timing advance properties, i.e. the propagation times, are maintained over a very large band, at least for all the relevant cases among the 12 cases listed in LTE-Advanced feasibility study TR 36.8xx V0.2.0 [3] scenario 7: 1.8, 2.1, 2.6 GHz; scenario 8: 2.1, 2.8 GHz; scenario 9: 800, 900 MHz; scenario 10: 1.8, 2.1, 2.3 GHz; scenario 12: 2.6, 3.5 GHz, (even if the delay profile within the delay spread varies significantly per component carrier).
The main difference between f1 and f2 are probably different repeaters rather than different scatterers when it comes to the timing advance value.
Conclusion: Different timing advance per component carriers are needed if repeaters are allowed to affect the f1 and f2 paths in a frequency selective way.

2.3 Scenario #3: Non-Collocated Sites

Draft LS [2]: “…The UE may communicate with two non-collocated sites on the two carriers. Such a scenario could occur with remote antennas or remote radio heads…”. 
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Figure 3: Non-collocated Sites
Comments:
Carrier frequencies f1 and f2 from different remote antennas or remote radio heads, but connected to the same eNB, as assumed in the draft LS, would cause the timing advance values to become different when the distance between the remote antennae systems exceeds 78 meters (corresponding to one 1 timing advance unit = 16 Ts) relative to the UE.

Conclusion: Different timing advance per component carriers are needed if different remote antenna units are allowed to propagate different component carriers.
2.4 Scenario #4: Co-ordinated MultiPoint (CoMP)

Draft LS [2]:  “…In the context of uplink CoMP, where different cells could be receiving the UE’s signals on any carrier. The timing advance could therefore be chosen to target any of the cells, and thus different carriers could have different timing advance commands…”.

Conclusion: Same conclusion as in section 2.3 applies to this case as well. 
3 Summary
The main driver for different timing advance values seem to be frequency selective repeaters and different and spatially remote radio antenna units used for different component carrier frequencies rather than any intrinsic propagation time (time-of-flight) differences between the cases in LTE-Advanced feasibility study TR 36.8xx V0.2.0. [3]. Under the consition that these technologies are standardized for LTE advanced, different timing advance values would be needed in LTE advanced.
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