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1 Introduction

In RAN1#72bis, deployment scenarios for the evaluation of advanced interference cancellation (IC) and interference suppression (IS) receivers have been defined in RAN1 [1]. The LS with the agreed scenarios has been sent to RAN4 to facilitate the evaluation of advanced receivers in RAN4. However, several concerns have been raised on the large scope of the study item that may complicate its timely completion. Therefore, further discussion seems to be required in RAN1 on the LTE-A physical channels and the transmission modes that should be considered with the highest priority.
2 Discussion
Victim physical channels for NAICS evaluations


In order to guarantee timely completion of the NAICS (network assisted interference cancellation and suppression) study item, several proposals have been made in RAN1#72bis meeting to prioritize the evaluation of interference suppression for PDSCH over other physical channels [2, 3]. However, such agreements may potentially impact several important scenarios, such as NAICS Scenario 2a with cell range extension [4], where NAICS for PDSCH may not be able to achieve the expected performance gains due to unreliable detection of PDCCH and/or EPDCCH. In addition, not considering interference suppression for PDCCH and/or EPDCCH in the first step of the evaluations may introduce additional complexity at the UE at a later stage because the receiver defined by considering PDSCH only may not be eventually suitable for interference suppression in other physical channels. Therefore, the following proposal is made:
Proposal:
· Consider the evaluation of advanced NAICS receivers for PDSCH, ePDCCH, and PDCCH channels with equal priority.
· If some prioritization is required (e.g., in order to ensure timely completion of the study item), strive to consider unified receiver structures suitable for interference suppression for PDCCH/EPDCCH and PDSCH to minimize complexity at the UE.

It should be noted that, as QPSK is used to modulate victim and interfering REGs, the interference on PDCCH (or EPDCCH) is typically more structured than the interference on PDSCH. In such interference scenarios, advanced receiver structures may demonstrate significant performance gains. In addition, network signaling of the potential quantized power boosting levels can be applied on victim and interfering PDCCH (or EPDCCH) as illustrated in Figure 1. This could further help to suppress interference on PDCCH (or EPDCCH). Therefore, the evaluation of interference suppression for PDCCH and EPDCCH with and without network signaling assistance should be considered. 
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Figure 1: Signalling of power boosting for victim and interfering PDCCH/EPDCCH

Observation:

· Interference suppression for PDCCH and EPDCCH could be improved by signaling the potential quantized power boosting levels which can be applied on victim and interfering PDCCH and EPDCCH.

Combinations of victim and interfering physical channels for NAICS evaluations


There are three physical channels considered as main sources of interference in LTE-A networks – PDSCH, EPDCCH and PDCCH. In principle, LTE-A specifications allow PDSCH, EPDCCH and PDCCH to interfere with each other. However, due to the rather large number of potential combinations of victim and interference physical channels that should be studied, some prioritization for the evaluations should be considered. One possible way to prioritize NAICS evaluations is to assume in a first step that control and data channels boundaries are fully aligned, which is in line with previous studies of ICIC techniques such as downlink CoMP. Then, the NAICS evaluations can be carried out in accordance with the proposed priorities shown in Table 1.
Table 1: Different victim and interfering physical channel scenarios and their priorities for NAICS evaluations
	Victim physical channel
	Interference physical channel

	
	PDSCH
	EPDCCH
	PDCCH

	PDSCH
	High
	Medium
	Low

	EPDCCH
	Medium
	High
	Low

	PDCCH
	Low
	Low
	High


Proposal:

· As a first priority for NAICS evaluations, assume fully aligned data and control channel boundaries, similar to previous ICIC studies (e.g., DL CoMP) in LTE-A.
Transmission modes

In addition to the victim and interference physical channels, the scope of the NAICS study item is open in terms of the transmission modes that should be used in the evaluations. Considering that most Rel-12 network deployments are likely to support transmission modes based on UE-specific RS, those transmission modes should be considered with higher priority. More specifically, the TM10 transmission mode, which benefits from multi-cell orthogonal UE-specific RS, may be considered as a baseline for NAICS receiver evaluations. 
Proposal:

· The TM10 transmission mode should be considered as baseline for NAICS evaluations.
3 Conclusions
In this contribution, we have discussed the channels and transmission modes that should be considered with higher priority for the evaluation of different interference cancellation (IC) or interference suppression (IS) receivers. The following proposals were made:

Proposals:

· Consider the evaluation of advanced NAICS receivers for PDSCH, ePDCCH, and PDCCH channels with equal priority.
· Interference suppression algorithms for PDCCH and EPDCCH with and without network signaling assistance should used in the evaluations.
· If some prioritization is required (e.g., in order to ensure timely completion of the study item), strive to consider unified receiver structures suitable for interference suppression for PDCCH/EPDCCH and PDSCH to minimize complexity at the UE.
· As a first priority for NAICS evaluations, assume fully aligned data and control channel boundaries, similar to previous ICIC studies (e.g., DL CoMP) in LTE-A.
· The TM10 transmission mode should be considered as baseline for NAICS evaluations.
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