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Introduction

In TSG-RAN#46 a new work item, “Four Carriers HSDPA”, was approved [1]. In TSG-RAN#47 a number of implementation scenarios were also agreed [2].

In this document we discuss the impact on the BS transmitter time alignment error requirement, currently specified based on dual-carrier transmission, and present a proposal on how the requirement can be modified so it fits agreed scenarios for 4C-HSDPA. This proposal is a continuation of the analysis presented in [3].
Discussion
Currently, the minimum requirements for the BS transmitter time alignment are specified in TS 25.141, subclause 6.8.4.1, as follows:
a)  For transmission of multiple cells in different frequency bands the maximum delay between any of the signals shall not exceed 5 Tc.
b) For transmission of multiple cells within a frequency band the maximum delay between any of the signals shall not exceed ½ Tc.

c) For transmission of multiple cells at a single transmitter antenna connector the maximum delay between the signals shall not exceed ¼ Tc. 

d) For Tx diversity and MIMO transmission the maximum delay between any of the signals within a frequency band shall not exceed ½ Tc.

e) For Tx diversity and MIMO transmission the maximum delay between the signals at the same carrier frequency shall not exceed ¼ Tc
In [3] we have shown what are the implications of applying the same minimum requirements when additional carriers are introduced. Basically, we identified two important drawbacks:

· depending on the 4C-HSDPA scenario the minimum requirement will change, due to the additive nature of “delay between any of the signals” concept. This fact may also have impact on the backward compatibility of Rel. 10 base stations.  

· With increased number of carriers and MIMO layers the number of combinations of two signals will increase dramatically, leading to an unnecessary large verification time.

 
[image: image1]
Figure 1 Example of dual band 4C-HSDPA configuration, 2 carriers in each band, Tx diversity on all 4 carriers. Observe the large number of combinations between “any signals” in one frequency band. Verifying the requirement of maximum 5Tc between “any of the signals” in the two bands is subject of even more signal combinations.

We believe that the minimum requirement for time alignment error should be formulated so that it is not affected when more signals are added in the multi-carrier transmission. 

Given the scope of rel. 10, it would be possible to extend the existing structure of the requirement. Given the lengthy discussions in earlier releases, we would encourage RAN4 to discuss and develop other requirement formulation that would facilitate the further development for the future releases as well as this release. Due to strong synergies between UTRA and E-UTRA, a new and more generic structure could also be used for E-UTRA carrier aggregation.
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