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1
Introduction
DC-HSUPA has been successfully introduced in Rel-9 [1], where the DC-HSDPA capability is a prerequisite to support the DC-HSUPA. As a new WI has been opened for 4C-HSDPA for Rel-10, the DC-HSUPA capability for each band/DL carrier combination needs to be carefully investigated. In this contribution, we look into the need for signaling of DC-HSUPA capability for each 4C-HSDPA band/DL carrier combination.
2
Signaling of DC-HSUPA Capability
2.1
Existing Signaling
In Rel-8 DC-HSDPA and Rel-9 DC-HSUPA, the number of carriers the UE can support is indicated by the UE categories. In addition, the UE signals all the bands it supports in the IE "UE radio access capability extension". As a result, once the UE supports the dual cell operation (either DC-HSDPA or DC-HSUPA), the UE is required to support dual cell operation in any band it supports.
However, there are exceptions for this requirement, which are bands XII, XIII and XIV. For these bands, all the requirements in TS 25.101 [1] are applicable only for a single uplink carrier frequency. Furthermore, it has been noted that there might be substantial receiver de-sensitization for a UE operating in bands which have less than 80 MHz Tx-Rx frequency separation [1]. The performance impact is due to the larger Tx bandwidth and reduced Tx-Rx frequency separation relative to the single carrier operation. This impact is most pronounced at the maximum transmit power levels of the UE.
2.2
DC-HSUPA in 4C-HSDPA
With introduction of 4C-HSDPA, DC-HSUPA capability for each band/DL carrier combinations will become a more complex issue. Below, the single band 4C-HSDPA and dual band 4C-HSDPA issues will be discussed separately.
In case of single band 4C-HSDPA with DC-HSUPA, the Tx-Rx frequency separation can be reduced further by up to 10 MHz compared to Rel-9 DC-HSUPA, depending on the location of the uplink frequencies. In this case, it is expected that there will be more impact on the DL receive chain due to the leakage from the UL DC-HSUPA transmission.
In case of dual band 4C-HSDPA with DC-HSUPA, the Tx-Rx frequency intra-band separation can be reduced further by up to 5 MHz compared to Rel-9 DC-HSUPA and furthermore the Tx-Rx frequency inter-band separation should be taken into account.
For each 4C-HSDPA scenario, DC-HSUPA may or may not be feasible due to the reduced Tx-Rx frequency separation and additional inter-band interference. One way to address this might be specifying such a restriction in the spec such as Rel-9 DC-HSUPA did for bands XII, XIII and XIV. However, this will permanently disallow DC-HSUPA operation for that particular 4C-HSDPA scenario, because the 4C-HSDPA scenarios will be introduced in a release independent manner. This is not desirable because it will prohibit future enhancements. The issue arises for 4C-HSDPA scenarios that include DC-HSUPA operation in a band which has less than 80 MHz Tx-Rx frequency separation. In this case, there may be more receiver de-sensitization compared to Rel-9 DC-HSUPA, when the secondary uplink frequency is not de-activated at an appropriate operating point. Considering the fact that UE’s manufactured with today’s components do not have enough protection for the DL receive chain from the UL DC-HSUPA transmission, it will be beneficial to provide flexibility of choosing DC-HSUPA operation for future UE designs.
Therefore, we propose signaling support of DC-HSUPA operation for each 4C-HSDPA scenario separately. If this is agreeable in the group, RAN4 needs to send an LS to RAN2 to expedite the signaling work for 4C-HSDPA in RAN2.
One of the side benefits of this proposal would be the reduction of the testing time. By allowing the UE to signal the DC-HSUPA capability for each 4C-HSDPA scenario, the UE does not need to be tested for the DC-HSUPA capability with all the possible 4C-HSDPA scenarios the UE supports. Instead it can be selectively tested for the cases which are deployed in the field.
3
Conclusions
In this contribution, we have looked into the need for signaling of DC-HSUPA capability for each 4C-HSDPA band/DL carrier combination. It has been proposed to signal the DC-HSUPA operation for each 4C-HSDPA scenario separately, since (1) it allows future enhancements instead of restricting DC-HSUPA permanently for problematic 4C-HSDPA scenarios, (2) it provides flexibility of choosing DC-HSUPA operation for each scenario, and (2) it reduces the testing time by the UE being selectively tested for the cases which are deployed in the field. If this is agreeable in the group, RAN4 needs to send an LS to RAN2 to expedite the signaling work for 4C-HSDPA in RAN2.
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