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1. Introduction

This contribution presents the signaling for NAICS for the technical report that it is proposed to include the findings for the study item on UMTS NAICS [1].
2. Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7.1
Parameters to Support UE with ICS Capability
7.1.x Signalling of the Parameters to Assist Pre-decoding IC UEA pre-decoding IC UE needs to detect some of the interfering signal’s parameters, e.g., modulation type and channelization code set, etc. Currently, these parameters of the interfering signal can only be detected blindly. For example, a pre-decoding IC UE needs to detect the interfering signal’s modulation order from 3 hypothesis, QPSK, 16QAM and 64QAM, if no additional prior knowledge of the parameter is known at the UE. Detection error would occur from blind detection, and therefore reducing the accuracy of the reconstructed interfering signal.

If some hypothesis can be excluded in advance, e.g., 64QAM, the parameter detection performance is expected to be improved, and the complexity for parameter detection can be potentially reduced. As the scheduling is random to the UE, it is not favorable to signal the dynamic parameters of the interfering signal to the UE, especially over physical channels, as the power consumption would be costly at the NodeB. In the following, we consider the case for signaling semi-static parameters to the pre-decoding IC UE from the higher layer signals. The change of these parameters is very infrequent, or no change at all.

For a pre-decoding IC, the following parameters are to be detected in order to reconstruct the interfering signal:

1. Modulation type

2. Channelization code set (CCS)

3. Power offset of interference

4. Parameters with Rel-7 MIMO interferer
As it appears to be random to use CCS and power offset for each TTI, we only discuss the modulation type detection and MIMO parameters detection, where some deterministic rules could be found in advance. It is possible to signal semi-static information to help the pre-decoding IC UE to detect modulation type and parameters with Rel-7 MIMO interferer.

Modulation type

Usually, it appears to be random for a NodeB to schedule transmission with a certain modulation type. However, there are some scenarios that a NodeB will never, or almost not schedule 64QAM transmissions.

For a NodeB later than Rel-7, it should support all 3 modulation types: QPSK, 16QAM and 64QAM. For a NodeB earlier than Rel-7, however, only QPSK and 16QAM are supported. For this type of NodeB, 64QAM transmission is never scheduled. If a pre-decoding IC UE knows that an interfering cell does not support 64QAM, during the modulation detection procedure, it can exclude the hypothesis of 64QAM in advance.

The other scenario to exclude 64QAM in advance is the following. If a NodeB later than Rel-7 is deployed in a location that is far from the UEs, the chance to schedule a 64QAM transmission would be quite rare. In some cases, the probability of a NodeB to schedule a 64QAM transmission in the HomoNet scenario can be within 2%, or even 0%. This is because even the SINR of the nearest UE cannot support a 64QAM transmission. The network would know this information during the network planning phase. If this information can be signaled to the UE, it can make use of this information to improve the modulation type detection performance by excluding the hypothesis of 64QAM in advance. For example, UE knows that the chance for an interfering cell to schedule 64QAM transmission is rare, say, 2%. With such prior knowledge, UE could exclude 64QAM during the first phase of modulation detection. If QPSK or 16QAM is detected, then the modulation detection is done. Only when QPSK or 16QAM is not detected, 64QAM detection will be performed. As a result, for 98% amount of time, no 64QAM detection is performed at the UE.
As a result, it is possible to introduce a semi-static signaling to notify the UE whether to exclude the hypothesis of 64QAM for the interfering signal’s modulation type detection. This semi-static signaling can be higher layer signaling transmitted from the RNC. With such prior knowledge, the UE’s performance of interfering signal’s modulation type detection is expected to be improved, and the UE’s complexity can potentially be reduced. 

It might be beneficial for some UE implementations to signal to the UE that the interfering cell would never or rarely schedule 64QAM transmissions, but but the gains have not been evaluated.
Parameters with Rel-7 MIMO interferer
In the current network, not many NodeBs support MIMO. A pre-decoding IC UE can exclude MIMO interference by default. A UE can know whether a NodeB supports MIMO according to the S-CPICH configuration. If S-CPICH is configured, then MIMO is used. UE would need to consider canceling S-CPICH as well as the signals from the 2nd antenna from the interfering cell. In addition, UE would need to use S-CPICH to estimate the channel from the 2nd antenna from the interfering cell. If MIMO is supported by an interfering cell, S-CPICH channelization code and S-CPICH power offset would need to be detected.
1. S-CPICH channelization code

Currently, only when the interfering cell is in the UE’s active set, it is possible for the UE to know the S-CPICH channelization code. If the cell is not in the UE’s active set, an exhausted search has to be done for the S-CPICH channelization code.
2. S-CPICH power offset

The S-CPICH power offset of the interfering cell, however, is not known even if the interfering cell is in the UE’s active set. The UE has to estimate the power with high accuracy. Otherwise, channel estimation of the 2nd interfering cell’s antenna would be inaccurate, especially when QAM is used for MIMO transmissions. 
As the S-CPICH channelization code and S-CPICH power offset are semi-static parameters, such information could be signaled to the UE in advance via higher layer signaling. When UE knows this information, it can determine S-CPICH channelization code and power offset directly and accurately, without performing blind detection. MIMO interference can therefore be handled with less implementation complexity.

It might be beneficial for some UE implementations to signal to the UE the interfering cell’s S-CPICH channelization code and S-CPICH power offset but the gains have not been evaluated.
 [------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3. Conclusion
It is proposed to agree on the text proposal for solution on offloading enhancements for UMTS NAICS as presented in this contribution in the TR 25.766.
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