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Introduction
The first objective in the Study Item for Network-Assisted Interference Cancellation and Suppression (NAICS) for LTE [1] is to define deployment scenarios and interference conditions.
1.  (RAN1) For data/control channels of interest,  identify and agree on realistic deployment scenarios and co-channel inter- and intra-cell interference conditions (including corresponding network/transmission parameters)  for evaluating different interference cancellation (IC) or interference suppression (IS) receivers, including the following two main scenarios:
0. Intra-cell interference resulted from current SU-/MU-MIMO operation 
0. [bookmark: OLE_LINK8][bookmark: OLE_LINK7]Inter-cell interference based on deployment scenarios prioritized in Rel-11, taking into account scenarios, once defined, under Rel-12 WIs/SIs such as small cells.
In RAN1#72bis, different scenarios for evaluating the performance of the advanced receivers in NAICS SI was discussed and agreed. However, the agreement on the prioritization of the channel of interest was left for further discussion. In the following, we provide our views on prioritization of channels of interest.
Prioritization of the Study
In the SID [1], it is mentioned that the study should cover the interference cancellation/suppression for PDSCH, PDCCH, and EPDCCH. In the discussion for approval of this SID in RAN#59, it was proposed that for a timely conclusion of this SID some prioritization could be envisioned. 
In [2], it was suggested as there are three different types of physical channels, there are a total of nine different interference conditions that may arise when a physical channel of type A is interfered by a physical channel of type B. Although the interference cancellation and suppression of the control channels provide some benefits to the UE, the amount of resources devoted to the PDSCH is usually much larger than that in control channels. It is expected that the potential gain of NAICS for PDSCH in terms of receiver operation is much higher than the foreseen gain for PDCCH and EPDCCH. 
In addition, the resources for the control channels are much more sparse and distributed. Therefore, the network assistance by dynamic indication of interference situation may require many signalling resources or network assistance with (semi-)static indication might limit the network operations. Also, considering the tight time budget allocated for this SI, it is beneficial to focus the efforts on PDSCH interference cancelation.
In addition, it is proposed that the first phase of the SI should be focused on mainly interference caused by interferer’s PDSCH. In LTE systems, the PDCCH control region size may vary from one to three or four OFDM symbols and the set of RBs used for ePDCCH is semi-statically configurable. Even though, this flexibility creates a variation in the interference properties, coordination and signalling of the control channels can be considered as part of the network assistance to the UE. As an example, by extending eICIC techniques in previous Releases of LTE, it is possible to align or signal the interfering control channels.
In case any possible prioritization should be considered in order to complete this SID, we propose that PDSCH to be the first priority. Both CRS-based and DMRS-based transmissions should be considered for channels of interest.
Proposal 1 – CRS-based and DMRS-based PDSCH should be considered with the first priority.
According to the SID [1], PDSCH interference cancellation and suppression should be investigated under intra-cell and inter-cell interference scenarios.
Intra-cell Interference
For intra-cell interference, we can look at two different sources for PDSCH interference
· SU-MIMO Interference: UE’s stream or transport block causes interference to a multi-stream SU transmission to the UE.
· MU-MIMO Interference: Another UE’s co-scheduled PDSCH with the desired UE’s causes interference to the UE.
It is understood that the SU-MIMO scenario cannot benefit under the NAICS SI, as the UE already has been given any required information for interference cancellation or suppression. Many advanced receivers such as Successive Interference Cancellation (SIC) and Maximum Likelihood (ML) receivers and their variants have been proposed in this SI. It is desirable to investigate the performance of these advanced receivers for the purpose of SU-MIMO interference cancellation and suppression, as well. Therefore, it is proposed that the advanced receivers for NAICS are designed considering also enhancements for SU-MIMO operations.
MU-MIMO scenario is also another interesting situation for evaluating the advanced receiver under NAICS for PDSCH. As the base-line for this SI is based on no CoMP for the first phase, MU-MIMO scenario can also be considered as an upper bound for evaluation of NAICS in CoMP scenario 4. Different quasi-co-location assumptions and time or frequency errors might impact the performance of the receiver and deteriorate the performance compared to that for interference cancellation for co-scheduled UEs in MU-MIMO.
Proposal 2 – Advanced receivers for NAICS should be designed for PDSCH interference cancellation and suppression considering enhancements for SU-MIMO and MU-MIMO operations.
Inter-cell Interference
It is suggested that considering the tight time budget allocated for this SI, it is beneficial to focus the efforts on PDSCH interference cancelation and mainly on interference caused by interferer’s PDSCH. Coordination and signalling of the control channels can be considered as part of the network assistance to the UE. As an example, by extending eICIC techniques in previous Releases of LTE, it is possible to align or signal the interfering control channels. Therefore, for simulations it is proposed that PDCCH interference to PDSCH interference is not considered by assuming the serving and interfering cells operate with the same size control channel.
In addition, the interference caused by interferer’s EPDCCH is not uniform over the PDSCH PRB, depending on the type of allocation (localized or distributed) and resource allocation over one PRB. Therefore, the neighbouring cells can coordinate to avoid this collision for the UEs using NAICS receiver in their allocation. Therefore, for inter-cell interference simulations it is proposed that EPDCCH interference to PDSCH interference is not considered.
Proposal 3 – Inter-cell Interference evaluation for NAICS should focus on PDSCH interference cancellation and suppression and for the first phase only PDSCH interference should be considered.
Conclusion
Proposal 1 – CRS-based and DMRS-based PDSCH should be considered with the first priority.
Proposal 2 – Advanced receivers for NAICS should be designed for PDSCH interference cancellation and suppression considering enhancements for SU-MIMO and MU-MIMO operations.
[bookmark: _GoBack]Proposal 3 – Inter-cell Interference evaluation for NAICS should focus on PDSCH interference cancellation and suppression and for the first phase only PDSCH interference should be considered.
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