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1. Introduction

In RAN1#86bis, the following agreement on NR network coordination aspects was made [1].

	Agreements:
· RAN1 to study the following aspects :

· Codeword-to-layer mapping

· Number of codewords on a “NR-PDSCH”

· Other techniques not precluded

· This RAN1 study should consider advanced receivers for interference mitigation

· In the case of network coordination: the following can also be studied

· Rank and modulation order

· Modulation mapping

· Other techniques not precluded

· FFS: For this RAN1 study, the following performance metrics for non-full-buffer system level evaluation can be considered:

· Average UPT

· [5%,50%,95%]-tile UPT


This contribution discusses network coordination aspects including feedback information and network-assisted signaling for advanced receivers based on network coordination for NR.
2. Network coordination aspects
Network coordination aspects are discussed in this section. As for advanced receivers that can decode the strong interfering signals as well as a desired signal, feedback information should be shared proactively among the cooperating transmit points (TPs) for efficient scheduling.

2.1 Feedback information for coordinated interference cancellation
Feedback information from UEs can be used for scheduling among cooperating TPs to maximize the average and cell edge throughput. In order to support advanced receivers based on network coordination more effectively, it is important to obtain CSI feedback information associated with dominant interfering cells. UE should calculate CSI feedback information and report to its serving TP the required CSI feedback information including RIs, PMIs, and/or CQIs associated with the combination of a serving TP and one (or more) interfering TP(s).  
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Fig. 1. System description for CSI measurement and feedback information for advanced receivers in coordinated interference cancellation
We take a close look at the CSI measurement and feedback information for advanced receivers in coordinated interference cancellation (CIC). For the sake of simplicity, consider a scenario where TP 1 and TP 2 serve UE 1 and UE 2, respectively, as illustrated in Fig. 1. Denote the strength of the received signal from TP i to UE j by Sij and the CQI from TP i to UE j by CQIij. For example, if we consider a successive interference cancellation (SIC) receiver, which decodes for an interfering signal and a desired signal sequentially, UE 1 might calculate CQIs as one of possible options as follows:

· Serving TP’s CQI calculated by a LMMSE-IRC receiver (baseline): CQI can be determined as a particular MCS level that can be decoded with desired signal power S11 and effective noise power (S21 +N0),
· Serving TP’s CQI calculated by a SIC receiver (advanced receiver in CIC): CQI can be determined as a particular MCS level that can be decoded with desired signal power S11 and effective noise power N0,
· Interfering TP’s CQI calculated by a SIC receiver (advanced receiver in CIC): CQI can be determined as a particular MCS level that can be decoded with desired signal power S21 and effective noise power (S11 +N0),
where N0 means AWGN noise power. In a similar way, RIs and PMIs for a serving TP and an interfering TP can be determined to maximize the associated CQIs.  
If the strength of the dominant interference is strong enough to be decoded at UE, the serving TP can transmit a desired signal encoded by the MCS corresponding to the CQI calculated by the SIC receiver, which is much higher than the CQI calculated by the LMMSE-IRC receiver. In order to realize the performance gains of the advanced receivers in CIC, cooperating TPs should know RIs, PMIs, and/or CQIs of its serving UE and interfering UEs. Therefore, UE with an advanced receiver should report to a serving TP some additional feedback information associated with the combination of a serving TP and one (or more) interfering TP(s). 
Proposal 1: In order to support advanced receivers, enhancement for feedback information associated with the combination of a serving TP and one (or more) interfering TPs should be studied in NR. 
2.2 Network-assisted signalling for coordinated interference cancellation 
In order to fully utilize the performance gain of advanced receivers in CIC, tight network coordination should be supported. If advanced receivers that decode for interfering signals are employed in UEs, they should know some of RIs, PMIs, and/or CQIs of interfering signals as well as those of the desired signal. Furthermore, additional information might be necessary to decode interfering signals; for example, RNTI information of an interfering signal for descrambling. Thus, in addition to the higher-layer signaling supported in NAICS [2] for channel estimation of an interfering signal, some kind of downlink control information (DCI) including MCS, RI, and/or PMI of cooperating TPs should be supported in NR for advanced receivers in CIC. 
Proposal 2: In order to support advanced receivers in CIC that decode for one (or more) interfering signal(s), solutions for a serving UE to obtain enhanced information associated with the combination of a serving TP and one (or more) interfering TPs should be studied in NR.

3. Conclusion
This contribution discussed the necessity of additional network signaling and related feedback information in order to fully utilize the performance gains of advanced receivers in CIC. Solutions for supporting advanced receivers based on network coordination should be further studied. 

Proposal 1: In order to support advanced receivers, enhancement for feedback information associated with the combination of a serving TP and one (or more) interfering TPs should be studied in NR. 
Proposal 2: In order to support advanced receivers in CIC that decode for one (or more) interfering signal(s), solutions for a serving UE to obtain enhanced information associated with the combination of a serving TP and one (or more) interfering TPs should be studied in NR.
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