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1. Introduction
This contribution presents the scenarios for multi-carrier enhancements for UMTS for the technical report that it is proposed to include the findings for the study item in [1].
2. Text proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
[bookmark: _Toc441761110]5	Target scenarios
[bookmark: _Toc466348850][bookmark: _Toc466352957][bookmark: _Toc472222524][bookmark: _Toc441761106]5.1	Dual band dual carrier scenario
In this scenario, the path loss in the two bands can be very different. Assume one band is on 900MHz and the other is on 2GHz. According to Section 5.1.4.2 in TR 25.942, the path loss for these two bands can be calculated as follows:
900MHz:		PL(R) = 120.9 + 37.6log10(R)
2GHz:			PL(R) = 128.1 + 37.6log10(R)
where R is the distance between the UE and the NodeB in km. It can be seen that at the same distance, the path loss difference for 900MHz and 2GHz is 7.2dB. This means that in order for the NodeB to receive the signal at the same power level on 900MHz and 2GHz bands, the UE needs to transmit with 7.2dB more power on 2GHz than on 900MHz.
Although more power is needed for transmission on the 2GHz band respect to 900 MHz band to compensate for the path loss, it may still be beneficial for the UE to be scheduled on the two carriers rather than on 900MHz alone for better UL load balancing. Rel-13 DB-DC-HSUPA feature enables the UE to be scheduled on both carriers and allows the UE to achieve a higher throughput respect to single carrier transmission.
In the current specifications, only 2ms TTI is allowed to be scheduled in the DB-DC scenario. As illustrated in Figure x1, the region for DB-DC-HSUPA is determined by the region for 2ms TTI on the 2GHz band. At point A, which is the limit for the 2ms TTI on 2GHz, the UE can obtain some throughputs improvements by being scheduled at 2GHz with DB-DC-HSUPA. Between A and B, however, using 2ms TTI at 2GHz may not be a good option because this region may be better suitable for 10ms TTI deployment. One of the scenarios of interests is the region AB, where 2ms (at 900MHz) + 10ms (at 2GHz) configuration can be used. The gains from using the 2ms + 10ms configuration instead of the 2ms + 2ms configuration in this region need to be studied.
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Figure x1 Scenarios for 2ms + 10ms and 10ms + 10ms
It is also shown in Figure x1 that there may be a region BC, where 10ms (at 900MHz) + 10ms (at 2GHz) is beneficial. How much benefit can be obtained by allowing the 10ms + 10ms configuration needs to be studied.
5.2	Dual carrier scenario
In this scenario, the two carriers are deployed within the same band, and the path loss on each carrier is almost the same. There is no coverage difference for 2ms TTI between the two carriers. As a result, the use case for 2ms + 10ms configuration does not exist in this scenario.
Since the 10ms TTI coverage is better than 2ms TTI, it is possible to extend the coverage of a certain throughput on both carriers with 10ms TTI. The scenario of 10ms + 10ms is illustrated in Figure x2. The benefits of using 10ms + 10ms in region AB in Figure x2 needs to be studied.
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Figure x2 Scenario for 10ms + 10ms
5.3	Summary of target scenarios
In summary, there are three scenarios that are of interest for this study on multi-carrier enhancements:
Scenario 1: 2ms + 10ms configuration for DB-DC scenario
Scenario 2: 10ms + 10ms configuration for DB-DC scenario
Scenario 3: 10ms + 10ms configuration for DC scenario
[-------------------------------------------------------------TEXT OMITTED------------------------------------------------------------]
3. Conclusion
It is proposed to agree to and capture the text proposal in this document in the Technical Report on Multi-Carrier enhancements for UMTS.
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