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Discussion/Decision
1. Introduction
During the NAICS study, solutions corresponding to the following objectives have been identified [1]:
· Identify the parameters to support UE with NAICS capability, for example semi-static/dynamic, cell-specific/UE-specific parameters. The trade-off between gains, and additional overhead and implementation complexity, should be studied (RAN1, RAN2).

· Study mechanisms for offloading UEs with NAICS capability (RAN1, RAN2).

· Study solutions to resolve the CSI mismatch issue for UEs with NAICS capability, e.g., enhanced UE feedback reporting techniques (RAN1).

In this contribution, the impact to implementation of legacy terminals for introducing NAICS solutions is provided.
2. Discussions
2.1 Parameters to support UE with NAICS capability

A higher layer signaling solution is proposed in section 7.1.1. Interferer’s availability on 64QAM and interferer’s S-CPICH information in MIMO mode are sent to the UE semi-statically. For 64QAM availability, a pre-decoding/post-decoding IC UE would use this message to exclude the 64QAM hypothesis for modulation order detection. For MIMO parameters, the UE would use the S-CPICH information to assist the channel estimation for the secondary antenna. The implementation complexity at the UE side could be reduced depending on the UE implementation.
2.2 Mechanisms for offloading
Three solutions have been proposed for offloading enhancements. The first solution is described in section 7.3.2.1. UE is required to measure the SINR for the serving cell and one candidate cell simultaneously, where the candidate cell is assigned by the network. The SINR measurement should be performed at the same reference point measuring the CQI, so that the two SINRs can reflect the link level performance before/after offloading. As CQI value is usually converted from SINR directly, the SINR value for serving cell can also be the intermediate value during the derivation of the CQI value. UE only needs to measure the SINR for candidate cell as the extra work.
The second solution is described in section 7.3.2.2. UE is required to measure long term CQI for the serving cell and the second best cell. If the second best cell is not determined by the network, the UE needs to measure the long term CQI for multiple cells and determine a second best cell via comparison. For the derivation of long term CQI, it could be either an averaged CQI over multiple legacy CQIs, or a legacy CQI with a modified alpha factor with extended filtering window.

The third solution is described in section 7.3.2.3. The UE can reuse the legacy SF-DC functionality to derive legacy CQIs for the serving cell and the assisting serving cell, where the assisting serving cell is the candidate cell to be offloaded to. No impact on the legacy terminal is foreseen for this solution.
2.3 Solutions to resolve CQI mismatch issue
A solution for CQI mismatch is proposed in section 7.2.2. In this solution, the UE is required to filter different CQIs according to different interference types, where the interference types are determined by the UE from blind detection. For example, if there are 2 different interference types defined by modulation order, e.g., QPSK and non-QPSK, then CQIQPSK is derived from QPSK interference, and CQInonQPSK is derived from non-QPSK interference. In this example, the UE is required to blindly detect the interference modulation order.
3. Conclusions
In this contribution, the impact to implementation of legacy terminals for introducing NAICS solutions has been analyzed. A TP for approval is given in the Appendix.
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Impact on Legacy Terminals
In this section, impacts to implementation of legacy terminals implementations w.r.t. solutions are provided.

8.1
Parameters to support UE with NAICS capability

A higher layer signaling solution is proposed in section 7.1.1. Interferer’s availability on 64QAM and interferer’s S-CPICH information in MIMO mode are sent to the UE semi-statically. For 64QAM availability, a pre-decoding/post-decoding IC UE would use this message to exclude the 64QAM hypothesis for modulation order detection. For MIMO parameters, the UE would use the S-CPICH information to assist the channel estimation for the secondary antenna. The implementation complexity at the UE side could be reduced depending on the UE implementation.

8.2
Mechanisms for offloading

Three solutions have been proposed for offloading enhancements. The first solution is described in section 7.3.2.1. UE is required to measure the SINR for the serving cell and one candidate cell simultaneously, where the candidate cell is assigned by the network. The SINR measurement should be performed at the same reference point measuring the CQI, so that the two SINRs can reflect the link level performance before/after offloading. As CQI value is usually converted from SINR directly, the SINR value for serving cell can also be the intermediate value during the derivation of the CQI value. UE only needs to measure the SINR for candidate cell as the extra work.
The second solution is described in section 7.3.2.2. UE is required to measure long term CQI for the serving cell and the second best cell. If the second best cell is not determined by the network, the UE needs to measure the long term CQI for multiple cells and determine a second best cell via comparison. For the derivation of long term CQI, it could be either an averaged CQI over multiple legacy CQIs, or a legacy CQI with a modified alpha factor with extended filtering window.

The third solution is described in section 7.3.2.3. The UE can reuse the legacy SF-DC functionality to derive legacy CQIs for the serving cell and the assisting serving cell, where the assisting serving cell is the candidate cell to be offloaded to. No impact on the legacy terminal is foreseen for this solution.

8.3
Solutions to resolve CQI mismatch issue

A solution for CQI mismatch is proposed in section 7.2.2. In this solution, the UE is required to filter different CQIs according to different interference types, where the interference types are determined by the UE from blind detection. For example, if there are 2 different interference types defined by modulation order, e.g., QPSK and non-QPSK, then CQIQPSK is derived from QPSK interference, and CQInonQPSK is derived from non-QPSK interference. In this example, the UE is required to blindly detect the interference modulation order.
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