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1
Introduction
The most contentious point to derive UE core requirements for non-contiguous 4C-HSDPA (NC-4C-HSDPA) is the assumption on UE receiver architecture due to the jammer in the gap. Among the proposed approaches in [1], there might be only two viable options, which are:
ALT 3:  Agree that requirements will be specified for a limited power difference that allows for a 1 RX implementation. The limited power difference would be ensured by reconfiguring to contiguous 4C-HSDPA using RRM procedures.

ALT 4:  Assume a 2RX baseline architecture, at least as far as initial release 11 RX requirement specification work is concerned. Then 1RX architectures could be revisited at some future date
ALT3 is conditioned on the existence of a RRM procedure that can effectively provide a single receiver UE with the limited strength of jammer in the gap when the UE is configured with non-contiguous carriers. This contribution first looks into the problem of RRM strategy for interference handling for a single receiver UE and proposes a way forward for the work on non-contiguous 4C-HSDPA.
2
RRM strategy to handle interference
There have been mainly two methodologies proposed to handle uncoordinated interference in the gap for NC-4C-HSDPA. One is to rely on the UE measurements of RSSI imbalance between the carriers [2] and the other is to rely on UE CQI estimation. It should be noted that any RRM methodology to handle interference should not have any corner case that cannot be handled and should be robust enough to prevent disastrous situations (e.g., a dropped call). Therefore, this contribution examines the issues with each approach.
2.1
RSSI imbalance
RSSI and the amount of interferer will be very dependent on the traffic of the interferer carrier as well as HDSPA carriers. Therefore, the measurements of RSSI could be very dynamical due to many reasons. It is not clear whether a RSSI-based RRM approach can handle the interference issue effectively for a single receiver for the following reasons: 

· If a filtered RSSI is used with a long time constant, it may not react fast enough to RF conditions. In addition, it may not reflect the peak impact with respect to the traffic pattern of the interferer. If a filtered RSSI with a short time constant is used, it might be unreliable and it could cause too frequent transitions between carrier configurations. This is especially true if the carrier of the serving HS-DSCH cell is the one affected by a RF image, it will be quite difficult to maintain the quality of the call, possibly resulting in a dropped call.
· The RSSI imbalance does not tell the real impact on DL performance, since the RSSI for HSDPA carriers will be also a function of the traffic pattern. CPICH reception quality is a more relevant indicator for non-contiguous HSDPA reception quality rather than the total carrier power imbalance in this regard.
· This approach will involve the RNC due to the nature of measurement report. If the Iub is involved, it might not be fast enough to react to RF conditions especially if the carrier of the serving HS-DSCH cell is the one affected by a RF image.
2.2
CQI (or CPICH measurements) reporting

The limitation of a RRM approach based on CQI reporting is well summarized in [2] and [3]. It can be summarized as follows:

· The amount of interferer will be very dependent on the traffic of the interferer carrier. Therefore, the CQI measurements also could be dynamically changing.
· There are many reasonsfor degradation of a CQI estimate and it will be difficult to distinguish CQI degradation due to the jammer in the gap for NC-4C-HSDPA. Therefore, to be conservative, the UE will need to be reconfigured to contiguous operation at any time the CQI becomes bad. This will lead to many unnecessary reconfigurations to contiguous operation, for example if the CQI becomes momentarily bad due to shadowing or other effects.
· Iub changes are likely to be needed to provide CQI to the RNC and there may need to be a specification for the measurement period and other aspects of CQI averaging.
· Once the UE is reconfigured to contiguous operation, the network will be blind to what the CQI would become if non-contiguous operation is reactivated. If non-contiguous operation is reactivated in a region where there is too much interference the outcome may be a call drop.
· To perform CPICH measurements in the gap, assuming neighbour cell lists are not coordinated between operators, the inter-frequency detected set feature is additionally needed. This is still subject to a number of limitations. Furthermore, there is a possibility that a completely different technology is deployed in the gap.
· Only one cell may be reported in the gap even if the inter frequency detected set feature is mandated. It cannot capture the situation where several cells together cause excessive adjacent channel power to the UE receiver.
· Periodic reporting of both the serving and gap frequency measurements is most likely needed, which gives a significant signalling overhead.
· Using existing measurements reduces the number of inter frequency carriers that can be measured for mobility purposes. For example, the minimum requirement is to monitor 2 UTRA inter frequency carriers. If there is a 10MHz gap for NC-HSDPA then this capability is entirely used up by monitoring 2 gap carriers.
· An event triggered reporting of CQI approach requires the UE to guess the CQI assuming the interferer does not exist. It will be almost impossible to derive a so-called ideal CQI (CQI for when the interference does not exist).

3
Way Forward
As shown in Section 2, due to the nature of uncoordinated interference in the gap, it is extremely challenging to react to the interference in the gap if a single receiver is assumed. If the interference in the gap cannot be properly handled by the network, there is no other choice but to assume a dual receiver for non-contiguous scenarios. Regarding UE complexity, this situation is not different from Rel-9 DB-DC-HSDPA thatrequired a dual receiver. Therefore, the UE complexity should not be a limiting factor.
It should also be noted that the WID also expected that the existing signaling introduced in the context of Rel-10 4C-HSDPA can be used to support NC-4C-HSDPA. In this regard, ALT 4 is well aligned with this philosophy.
If UE core requirements are introduced assuming a dual receiver, the existing requirements can be maintained without asking for any performance relaxation. In this way, all the scenarios proposed by the operators in [4] can be introduced without creating a lot of work load.

Proposal: Introduce UE core requirements for NC-4C-HSDPA assuming a dual receiver architecture.

4
Conclusions
This contribution has looked into the problem of a RRM strategy for interference handling for a single receiver UE. Based on the observations the following way forward is proposed for the work on non-contiguous 4C-HSDPA.
Proposal: Introduce UE core requirements for NC-4C-HSDPA assuming a dual receiver architecture.
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