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1 Introduction
RAN4 would like to thank RAN2 for their LS in R2-100848/ R4-100457 entitled “multiple timing advances for inter-band CA”. 
Based on RAN4’s LS reply [1], it is RAN2’s understanding that scenario #1 and #2 do not require multiple timing advance for the band combinations listed in [2]. This contribution analyzes the requirement of multiple timing advances in scenario #3 and for the new inter-band combinations in scenario #1, #2 and #3.
1) Whether multiple timing advances is required in scenario #3?
The agreed prioritized carrier aggregation deployment scenarios #3 in Rel-10 work has been described in the appendix. In scenarios #3, when UE falls into the area which is covered by F1 or F2, only one timing advance (TA) of F1 or F2 is accessible. Therefore, UE should use one TA in this case. When UE falls into the common area covered by F1 and F2, TA of F1 and F2 is accessible. If LOS path exists, the TA of F1 and F2 should be the same for the collocated transmission position and the same transmission timing. If not, there is the same transmission timing from different antennas, and different directional antennas affect hardly the time advance of UE. Hence, we propose to use one TA in scenarios #3.
2) Whether multiple timing advances is required for the new inter-band combinations in scenario #1, #2 and #3?

The new inter-band combinations stated in LS R2-100848 are: 

· 800MHz + 2.6GHz in region 1

· 700MHz + 1.7/2.1GHz in region 2

· 2GHz + 800MHz in region 3

In former contribution [3], we have analyzed the TA requirement between different carriers of inter-band/intra-band. Similar analysis can also be extended in this contribution. 
In these 3 new bands, when LOS path exists, the first resolvable path delay (indicated by T0) will be the same, which is independent of frequency. Thus one TA should be used between inter-band carriers.

In case of no LOS path, we take 2GHz + 800MHz in region 3 as an example and make the similar analysis as [3], provided that f1 and f2 stands for 800MHz and 2GHz separately and first resolvable path delay from F1 and F2 is T1 and T2. The time difference between T1 and T0 is likely to be less than 200ns, which is the time difference between the first tap delay and the second one in table 1 in [3]. While the time difference between T2 and T0 is likely to be less than 50ns, which is the time difference between the first tap delay and the second one in table 2 in [3]. We can conclude that the time difference of the first resolvable path between F1 and F2 is less than 200ns, which is much less than 0.52us/LTE R9 TA resolution granularity and 0.39us/LTE R9 TA error limit. It is likely to use the same TA in this region. Similar analysis can also be extended to 800MHz + 2.6GHz in region 1 and 700MHz + 1.7/2.1GHz in region 2. 

Therefore, one TA is required for the new inter-band combinations in scenario #1, #2 and #3.

In summary, RAN4 is of the opinion that: 

· Only one timing advance is required in scenario #3, and different directional antennas affect hardly the time advance of UE which is covered by two frequency bands when there is the same transmission timing from different antennas belonging to two frequency bands.
· Only one time advance is required for the above-mentioned new inter-band combinations in scenario #1, #2 and #3.

2 Actions:
RAN4 kindly asks RAN2 to consider the above information in its continuing work on carrier aggregation.

Date of Next TSG-RAN WG4 Meeting:

RAN4 Ad Hoc Meeting #2

12th Apr – 16th Apr 2010 Dublin, IE
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Appendix: Agreed scenario #1, #2 and #3 for RAN2’s Rel-10 work
Agreed scenario #1, #2 and #3 for RAN2’s Rel-10 work:

	#
	Description
	Example

	1
	· F1 and F2 cells are co-located and overlaid, providing nearly the same coverage.

· Both layers provide sufficient coverage and mobility can be supported on both layers.

· Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc.

· It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	2
	· F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss.

· Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage.

· Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc.

· It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	3
	· F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased.

· F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage.

· Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc.

· It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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