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1.
Introduction
At the last RAN2 meeting, [1] discussed different topics linked to UE capabilities for EUL. In this document we are discussing the issue of the interactions between UL and DL UE capabilities and propose a way forward.
2.
Configuration dependent UE capabilities
2.1
Interactions between UL and DL

Rel-5 introduced support for very high data-rates on DL. With Rel-6, UEs would need to achieve quite high data-rates on UL as well. In order to save on cost and power usage, many of the resources (memory, processing) are shared between the UL and DL. The total data-rate that the UE can support may therefore, based on the design, depend on the peak data-rates supported simultaneously on UL and DL, which could be quite a bit higher than what is typical individually in each direction.
2.2
Motorola proposal

In [1], it was proposed to allow the UE to report three different capabilities:
· Peak data-rate on HSDPA when EUL is not configured.

· Peak data-rate on EUL when HSDPA is not configured.

· Peak data-rate each on HSDPA and EUL when both are configured.

Such a scheme would allow the UE to convey to the UTRAN all the interactions between its UL and DL resources. For UEs that are able to achieve the peak data-rate independently of the configuration, they would set the same limits each for HSDPA and EUL independently of the scenario.

2.3
Discussion

Allowing UEs to report different capabilities depending on the configuration would mostly introduce complexity by requiring UTRAN to manage these options.

From the point of view of system performance it would provide some benefit by allowing UEs to support the highest possible performance for each individual scenario. Otherwise UE implementations would need to limit themselves to the lowest common denominator. 
Smart network implementations may be able to leverage this additional information to provide the best possible service. For this they could leverage information on the RAB QoS requirements or simply perform some characterization of the traffic. Less involved network implementations could always fall back to using the rates provided under the HSDPA+EUL configuration. 

In the case of the HSDPA only configuration, the advantage is clear. In addition to the fact that most user traffic takes place on downlink rather than uplink, it is anyway necessary for UEs to support optimum operation in Rel-5 networks, which do not support EUL. It would be inefficient to limit UEs in such network to the data-rates they are able to support when EUL is also enabled.
In the case of EUL only configuration, the case is less clear-cut. Even if we assume that some users may require more uplink than downlink traffic, it is unclear whether UTRAN would ever configure EUL on UL with DPCH on DL. Indeed HSDPA would always provide a more efficient configuration for DL transmission.
Therefore, we propose to allow UEs to report a different capability for HSDPA alone and for EUL+HSDPA. Incorporating this option into the standard would give UE implementations some time to catch up with the additional requirements. It is expected that over time the Market will dictate the UE performance and we could then consider tightening the requirements.

Conclusion: Allow UEs to report different capabilities for HSDPA alone and EUL+HSDPA configured together.
3.
Relevant UL/DL Capability Combinations
An aspect that is likely to have more impact on UTRAN complexity is the number of different UE capability classes that we define. For HSDPA we made a good effort to limit the number of DL UE capabilities. However we did not agree at all on their combination with UL capabilities. As a result we had a lot of discussions on what UL data-rates were relevant when trying to define tests.

It is proposed to make an effort early on in the context of Rel-6 to limit not only the number of EUL classes but also the combination between these and the HSDPA classes. As expressed in [1], we also feel that there is no point in defining UE capabilities that only support EUL without HSDPA. But we would like to go a step further and look at the specific rate combinations among which UEs would be allowed to choose.
Traffic sources are usually unidirectional, with merely a feedback channel on the opposite direction. Typically, the overall user traffic requirement is biased toward the downlink. It would therefore make sense to focus on the UE capabilities with a similar bias. Below we provide a table with the different alternatives.
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Table 1: Allowed UE Capability Combinations
We highlighted in orange and yellow respectively the UE capability combinations for HSDPA alone and for HDSPA+EUL. 
Conclusion: Adopt the capability combinations highlighted in table 1 as the set of supported capabilities.
4.
Proposal

We propose that the group agree on the following:
· Allow the UE to report different capabilities for HSDPA only and EUL + HSDPA configurations.

· Adopt the combination of UL/DL UE capabilities defined in Table 1 for the HSDPA only and HSDPA+EUL reporting.
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