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1
Introduction
Initial discussion took place for non-contiguous 4C-HSDPA operation [1] during RAN4#59AH where the feasibility of the scenarios was widely discussed. Since the discussion took place without a particular scenario based on input from operators, the scope was too wide and the discussion was not fruitful. The objective of the core part of the WI is shown below:
The objective of the work item is:

· Study the feasibility of supporting 4-carrier HSDPA operation for two non-adjacent blocks of carriers within a single band with the following assumptions

· At most two UE receivers are assumed

· The total bandwidth per block does not exceed 15 MHz

· The carriers within the blocks are contiguous

· The total number of aggregated carriers does not exceed 4

· Based on the outcome of the feasibility analysis, specify 

· UE core requirements for non-contiguous 4-carrier HSDPA operation

· BS core requirements reusing MSR non-contiguous core requirements for non-contiguous 4-carrier HSDPA operation

· Note that it is expected that the existing signaling introduced in the context of 4C-HSDPA can be used to support the selected band combinations 

RAN4 work should be initiated after RAN#52. 

RAN4 should initially study the feasibility of supporting operation of non-adjacent carriers with the assumptions above, and provide a recommendation on the continuation to RAN#53. Part of this feasibility analysis is to identify a limited set of band combinations and number of carriers in each band to be covered in this WI. 

In order to progress the work efficiently, this contribution suggests a few steps to conclude the feasibility of supporting operation of non-adjacent carrier operation and introduce corresponding core requirements.

2
Fundamental Issues
2.1
Scenarios
When 4C-HSDPA was introduced in standards, it was based on the feedback from operators/vendors [2]. The scenarios were then further prioritized and only limited scenarios have been specified in standards. It is our opinion that we first need to identify the scenarios of interest and then work on studying the feasibility as well as specifying the core requirements as mentioned in the objective of the WI. We encourage the interested operators to provide RAN4 with their scenarios.
Proposal 1: First identify the scenarios for non-contiguous 4C-HSDPA and then work on the feasibility and core requirements impact.
2.2
Receiver Assumptions

Once the scenarios are identified, the receiver assumptions need to be agreed upon. As presented in the WID [1], at most two receivers will be assumed for this WI. Some related questions could be:

· Can all the core requirements be met with a single receiver for a given scenario?
· Do we need to introduce a separate set of core requirements for a single receiver and dual receivers?

· If the particular scenario cannot be supported by a single receiver, do we introduce the core requirements assuming dual receivers?

Proposal 2: Agree on way forward as to how to introduce core requirements with respect to receiver assumptions.
2.3
Jammer

A critical factor in non-contiguous 4C-HSDPA operation is the jammer in the gap between non-contiguous carriers. It will be more critical when the receiver is assumed to be a single receiver. In order to conclude the feasibility and introduce relevant core requirements for non-contiguous 4C-HSDPA, it is essential to understand the nature of the jammer in the gap. The following aspects need to be identified for the jammer:
· Waveform (WCDMA, GSM and etc.)

· Signal strength at the receiver

· Statistics of signal strength relative to the signal of interest

Proposal 3: Identify the jammer characteristics for non-contiguous 4C-HSDPA.

Assuming a single receiver, two scenarios of non-contiguous 4C-HSDPA are shown in Figure 1. The arrow represents the location of an LO in the receiver. Depending on the scenario, it is shown that the location of the LO can be different. When the jammer is present in the gap as shown in Figure 2, the effect of the jammer could be quite different, for each scenario, due to receiver image rejection. For the case of CXC, the receiver image rejection might not affect the carriers of interest (f1 and f2). On the other hand, for the case of CXCC, the received signal on f2 might suffer due to image of the jammer in the gap if the signal strength of the jammer is strong enough compared to the received signal on f2. The existing ACS requirement is 33 dB. But the receiver image rejection capability is on the order of 25 dB. Therefore, the Rx performance on f2 might be dominated by the receiver image rejection capability rather than ACS performance. It is crucial to account for realistic jammer scenario in the gap when the core requirements for non-contiguous 4C-HSDPA are introduced.
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Figure 1: Examples of non-contiguous 4C-HSDPA scenarios
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Figure 2: Non-contiguous 4C-HSDPA with a jammer on the gap
3
Conclusions
This contribution has suggested a few steps to allow continuation of the feasibility study for supporting operation of non-adjacent carrier operation and to introduce corresponding core requirements in an efficient manner. The proposals are summarized as follows:

Proposal 1: First identify the scenarios for non-contiguous 4C-HSDPA and then work on the feasibility and core requirements impact.
Proposal 2: Agree on way forward as to how to introduce core requirements with respect to receiver assumptions.

Proposal 3: Identify the jammer characteristics for non-contiguous 4C-HSDPA.
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