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1 Introduction

At the RAN plenary # 75, a new Study Item (SI) on scheduling enhancements with carrier aggregation for UMTS was approved [1]. In relation to it, the Study Item Description (SID) has stated the following objectives [2]:
The objective of the study item is the following: 
· Identify the reliability issue of scheduling channels over the secondary (assuming high frequency) carrier for cross band carrier aggregation and investigate mechanisms to improve the reliability.
· Study the reliability of scheduling channels over the secondary (assuming high frequency) carrier, e.g. the coverage difference, detection performance, under different carrier aggregation scenarios. (RAN1)

· Investigate potential enhancement schemes to improve the reliability of scheduling channels over the secondary (assuming high frequency) carrier, and identify the impacts on current specifications for introducing such enhancements.(RAN1, RAN2)

· Study the cost and gain for any proposed change with respect to the baseline for Dual Band Multicarrier scenarios.

The study shall include considerations to minimize the impact on legacy terminals.
This contribution is intended to provide a preliminary view on the potential scheduling enhancements with carrier aggregation for UMTS.
2 Path-loss Estimation
---------------------------------------------------------------- Text start ------------------------------------------------------------------
2
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-------------------------------------------------------------- Text omitted ----------------------------------------------------------------
The propagation properties of a carrier aggregation scenario dealing with the simultaneous usage of a low and a high frequency band represent to be the core of this study. Aiming at understanding what is the path-loss difference inherently associated to each of bands, the path loss model methodology as described in [x1] was estimated. This model is applicable for scenarios in urban and suburban areas outside the high rise core where the buildings are of nearly uniform height. The path loss formula is defined in dB as
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where:
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is the base station – UE separation in kilometers;
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is the carrier frequency, which is 2000 MHz or 900MHz, depending on the band allocation.
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 is the base station antenna height, in meters, measured from the average rooftop level. The base station antenna height is fixed at 15 meters above the average rooftop (
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= 15 m).  
Considering a carrier frequency of 900 MHz and a base station antenna height of 15 meters, the formula becomes 
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Considering a carrier frequency of 2000 MHz and a base station antenna height of 15 meters, the formula turns out to be 
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The path-loss considering carrier frequencies at 900MHz and 2GHz were evaluated up to a distance equal to 500 meters, just as it shown in Figure a.
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Figure a: Path-loss and Rx Power at 900MHz up to 0.5K
The curve above shows that there is a path-loss difference of around 7.2dB between a low (900MHz) and a high (2000MHz) frequency band. The above tell us that there is a natural imbalance between those bands given by the wavelengths associated to each carrier frequency.

Having said that, the power used on the downlink channels can be dimensioned as a function of the coverage that is expected to be obtained on a given carrier. In other words, during cell planning (i.e., if it is decided to do so) the carrier on the high frequency band might use more power with respect to the low frequency carrier aiming at reducing the coverage imbalance present in a carrier aggregation scenario using different bands.

Moreover, for the scheduling channels (HS-SCCH & E-AGCH) explicitly cited in the SID [x], the UMTS standard states that the “power control is under the control of the node B. It may e.g. follow the power control commands sent by the UE to the node B or any other power control procedure applied by the node B” [x2].

Taking all the above into consideration, it is important to mention that any potential coverage balancing solution implies being aware of the following aspects:
· Even if a solution for balancing the coverage were envisioned, it is important to realize that the carrier on the high frequency band is inherently more expensive since due to the path-loss the same number of bits would cost more power to send on the high frequency carrier than on the low frequency carrier.
· The detection algorithms are band agnostic and it shouldn’t be any issue associated with them, since regardless of the band allocation the UE applies the same algorithms/techniques for recovering the transmitted signal. The network is the one responsible of making sure that the UE will receive a proper received power as to guarantee a certain BLER target. The above is achieved by means of performing a proper cell planning, along with the usage of fast power control mechanisms.
· Due that the coverage imbalance is due to physics, whatever enhancement (e.g., performing repetitions) that be used to improve the coverage on the high frequency carrier should be equally applicable on any other carrier regardless of its operation frequency, leading to an everlasting coverage imbalance.
The above aspects were highlighted not only for being aware of them, but also for taking them into account at the moment of investigating/developing any proposal associated to the study item “On scheduling enhancements with carrier aggregation for UMTS”.
--------------------------------------------------------------- Text end --------------------------------------------------------------------
3 Proposal 

Upon reviewing the content of this Text Proposal, it is proposed:
Proposal: Agree on the text proposal presented in this document and capture its content on the TR on scheduling enhancements with carrier aggregation for UMTS.
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