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1. Introduction

This contribution introduces the assumptions on UE receiver architectures 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 --------------------------------------------------------------]
6
Evaluation Methodologies

6.1
Assumptions on Receiver Architectures
Three types of receiver architecture are considered: pre-decoding IC receiver, post-decoding IC receiver and Type 3i receiver. It is assumed that there is only one strong interferer, as this scenario is one typical target scenarios in this study.
6.1.1 Pre-decoding IC receiver

The high level block diagram of pre-decoding is shown in Figure x1. The entire processing consists of four main parts: the first-stage frontend, the pre-decoding module, the second-stage frontend, and the serving cell HS-PDSCH decoding and CQI feedback. In the following we elaborate on these aspects. 
A.
First stage front-end
The first stage front-end is the legacy Type 3i frontend, whose output is the chip sequence after LMMSE. This makes the new receiver architecture more compatible with the legacy one. Note that it processes all the cells individually including the serving and interfering cells, such that the signals in the interfering cells can be demodulated and cancelled and the signals in the serving cell can also undergo demodulation and decoding attempts. The first stage front-end also delivers the channel estimation to the pre-decoding module, to reconstruct the received waveforms of the interfering cells.
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Figure x1: Reference receiver architecture for pre-decoding IC
B.
Pre-decoding module
The interference cancellation module consists of the following blocks. 

· Interfering control information detection: this is to get the essential information for demodulating the HS-PDSCH from interfering cell(s), for example, the modulation type.

· HS-PDSCH demodulation: based on the information provided from the Interfering control information detection, the receiver can demodulate the symbols of the HS-PDSCH from interfering cell(s).

· Reconstruction: based on the demodulated results, the symbols of the HS-PDSCH can be reconstructed via the re-modulation.

· Interfering cell cancellation: We subtract reconstructed waveforms from the received waveforms, to cancel the HS-PDSCH of the interfering cell(s). 

C.
Second stage front-end
The second stage front-end processes the waveforms after the interfering cell cancellation. The second-stage frontend could also use the architecture of the legacy Type 3i. 

D.
Serving cell HS-PDSCH decoding and CQI feedback
Decoding of the desired HS-PDSCH from the serving cell can be attempted in two places; after the first stage front-end before the interfering cell cancellation and after the second stage front-end after the interfering cell cancellation. These two attempts are called the 1st stage demodulation & decoding and the 2nd stage demodulation & decoding. The 1st stage decoding will pass the CRC information to the 2nd stage decoding. The 2nd decoding trial is performed only when the 1st stage decoding fails.

The CQI feedback from the receiver with pre-decoding is computed based on the CPICH SNR obtained from the output of the second-stage frontend, to benefit CQI reporting in a pre-decoding receiver.
6.1.2 Post-decoding IC receiver

The high level block diagram of post-decoding IC receiver is shown in the Figure x2. The entire processing consists of four main parts: the first-stage frontend, the interfering channel decoding and cancellation block, the second-stage frontend, and the serving cell HS-PDSCH decoding and CQI feedback. In the following we elaborate on these aspects.

A.
First stage front-end
The first stage-frontend is the legacy Type 3i or pre-decoding IC frontend. This makes the new receiver architecture more compatible with the legacy one. Note that it processes all the cells individually including the serving and interfering cells, such that the signals in the interfering cells can be decoded and cancelled and the signals in the serving cell can also undergo decoding attempts. The first-stage frontend also delivers the channel estimation to the interfering cell decoding and cancellation part, to reconstruct the received waveforms of the interfering cells.
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Figure x2: Reference receiver architecture for post-decoding IC
B.
Interfering cell decoding and cancellation
The interfering cell decoding and cancellation part consist of the following blocks. 

Interfering control information decoding: this is to extract the information for decoding the HS-PDSCH from interfering cell(s), for example, the TBS, the puncturing pattern, and the HARQ. One method is decoding the common HS-SCCH.

HS-PDSCH demodulation & decoding: based on the information provided from the common HS-SCCH, the receiver can demodulate and decode the information bits of the HS-PDSCH from interfering cell(s). Once the CRC is successful, the UE cancels the interference due to HS-PDSCH.

Reconstruction: based on the decoded information bits, the coded symbols of the HS-PDSCH and the common HS-SCCH can be reconstructed via the re-encoding and re-modulation. The HS-PDSCH reconstruction is performed only when the CRC for interfering cell(s) passes.

Interfering cell cancellation: We subtract reconstructed waveforms from the received waveforms, to cancel the HS-PDSCH of the interfering cell(s). 

C.
Second stage front-end
The second stage front-end processes the waveforms after the interfering cell cancellation. The second stage front-end could also use the architecture of the legacy Type 3i or pre-decoding IC. 

D.
Serving cell HS-PDSCH decoding and CQI feedback
Decoding of the desired HS-PDSCH from the serving cell can be attempted in two places; after the first stage front-end before the interfering cell cancellation and after the second stage front-end after the interfering cell cancellation. These two attempts are called the 1st stage decoding and the 2nd stage decoding. The 1st stage decoding will pass the CRC information to the 2nd stage decoding. The 2nd decoding trial is performed only when the 1st stage decoding fails.

The CQI feedback from the post-decoding IC receiver is computed based on the CPICH SNR obtained from the output of the second-stage frontend, to benefit CQI reporting in the post-decoding IC receiver. 

6.1.3 Type 3i receiver

The architecture of Type 3i receiver is described in TR25.963. It requires the estimate of the interfering cell pilot channel and the instantaneous power of the interfering cell transmit power to suppress the interference. Signalling from the interfering cell can be considered to improve the performance of type 3i receivers. One example is to send to the victim UE information related to the instantaneous transmit power of a neighbour interfering cell. This can help the victim UE to suppress interference. It is expected that higher gains can be achieved in bursty traffic.
[------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3. Conclusion
It is proposed to agree on the text proposal on RAN1 assumptions on UE receivers for UMTS NAICS as presented in this contribution in the TR 25.766.
4. References

[1] RP-150714, " Study on Network-Assisted Interference Cancellation and Suppression for UMTS", Huawei, HiSilicon
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