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1. Introduction

At the last RAN #63 meeting, the new work item on network-assisted interference cancellation and suppression (NAICS) for LTE was approved [1]. Objectives of core part WI with regard to RAN4 were captured on the WID as follows.

· (RAN4)  Identify and agree on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters.

· As a starting point, parameters are those identified in the study item phase as desirable for blind detection, namely: 

· Presence or absence of interference 

· Transmission modes (TM)

· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA

· CFI (if not coordinated and required by receiver implementation)
Objectives of performance part WI were also captured on the WID as follows.

· Target a unified performance requirement for the above considered NAICS receivers, including requirement covering both DMRS and CRS

· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH,  and/or lack of higher-layer signalling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs.
During the NAICS SI, whether the parameter combinations for NAICS receivers can be blindly detected or not in the scenario where different transmission modes (TMs), e.g., TM9 and TM2/3, are employed was not clarified [2]. From the viewpoint of operator, however, that scenario could be considered in the early Rel. 12 LTE NW. 
In this contribution, we show the considerable scenarios for employing the different TMs and describe the potential degradation compared to the throughput performance of the current Rel. 11 MMSE-IRC receiver due to the incorrect blind detection. Furthermore, we show the alternatives to avoid the performance degradation if it will be decided that the parameter combinations cannot be blindly detected under such scenarios.

2. Scenarios for Different Transmission Modes
As illustrated in Fig. 1, the following resource allocation at each eNodeB can be considered as the scenarios for employing the different TMs.

· Case 1:

· DMRS-based TM, e.g., TM9 or TM10, is employed for Rel. 12 NAICS UE

· CRS-based TM, e.g., TM2/3, or TM4, is employed for Rel. 8/9 legacy UE in interfering cells

· Case 2:

· DMRS-based TM is employed for Rel. 12 NAICS UE in a cell

· CRS-based TM is employed for Rel. 12 NAICS UE in another cell
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(a) Example of Case 1
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(b) Example of Case 2
Fig. 1 – Considerable scenarios for employing different transmission modes

In the example of Case 1 in Fig. 1(a), when assuming no scheduling coordination or restriction between eNodeBs, it could be happened that the desired signals transmitted using DMRS-based TM are affected by the interfering signals transmitted using CRS-based TM. In contrast, when considering the example of Case 2 in Fig. 1(b), it could be also happened that the desired CRS-based signals are affected by the interfering DMRS-based signals. Therefore, during the WI phase, we should address such scenarios to clarify whether the parameter combinations for NAICS receivers can be blindly detected or not. Furthermore, even if it will be judged that the parameters cannot be detected correctly, the throughput performance should be evaluated to verify the degree of degradation on NAICS receivers. 
Proposal 1: Scenarios for employing different TMs between eNodeBs should be addressed when discussing parameter combinations that could be blindly detected jointly
Proposal 2: Throughput performance should be evaluated to verify degree of degradation on NAICS receivers even if it will be judged that parameter combinations cannot be detected correctly
If RAN4 will decide that the parameter combinations can be blindly detected in those scenarios for employing the different TMs between eNodeBs, there will be no problem. However, if RAN4 will decide that the blind detection in such cases is difficult and will clarify that the severe degradation compared to the throughput performance of the current Rel. 11 MMSE-IRC receiver due to the incorrect blind detection occurs, such degradation should be avoided. In the next section, we discuss the alternatives to avoid the performance degradation.
3. Alternatives to Avoid Degradation Due to Incorrect Blind Detection

If it will be needed to avoid the performance degradation compared to the throughput performance of the current Rel. 11 MMSE-IRC receiver due to the incorrect blind detection for the scenarios where the different TMs are employed, the following alternatives are considered.
· Alternative 1: Only UEs that employ the same TM are allocated to the same resource at each eNodeB based on the scheduling coordination or restriction between eNodeBs
· Alternative 2: NAICS feature is turned off at UE based on the blindly detected TM information when the detected TM information of interfering signals is different from that of desired signals 

· Alternative 3: NAICS feature is turned off for all UEs based on NW signaling in the scenario where the NW supports both Rel. 12 NAICS UE and Rel. 8/9 legacy UE or different TMs in each eNodeB
The effect of the inter-cell interference mitigation, aspects for NW coordination and signaling, and specification impact corresponding to each alternative are summarized in Table 1.
Table 1 – Alternatives to avoid performance degradation due to incorrect blind detection
	
	Alt. 1
	Alt. 2
	Alt. 3

	Avoidance  scheme
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	Effect of interference mitigation
	High ~ Medium
(However, this is trade-off with scheduling coordination)
	Medium 
(Only for UEs using         　 same TM between cells)
	None

	NW coordination
	Needed
	Not Needed
	Not Needed

	NW signaling
	Not Needed
	Not Needed
	Needed

	Specification impact
	RAN4 Performance Requirement
	RAN1/2 Signaling


From the viewpoint of the operator, it is preferable to achieve the gain from NAICS receivers without any additional effort at the NW side, i.e., without scheduling coordination or restriction between eNodeBs. Regarding alternative 1, some scheduling coordination or restriction between eNodeBs should be employed although some gain might be achieved. On the other hand, for alternative 3, the gain from the NAICS receivers cannot be achieved although any scheduling coordination or restriction between eNodeBs is not required. Hence, we prefer alternative 2 since there is no need to perform the scheduling coordination or restriction and some gain from NAICS receivers, i.e., only for the case where UEs use the same TM between cells, can be obtained.

View 1: We prefer alternative 2, i.e., NAICS feature is turned off at UE based on blindly detected TM information when detected TM information of interfering signals is different from that of desired signals 
4. Conclusion

This contribution showed the considerable scenarios for employing the different TMs and described the potential degradation compared to the throughput performance of the current Rel. 11 MMSE-IRC receiver due to the incorrect blind detection. Furthermore, we showed the alternatives to avoid the performance degradation if it will be decided that the parameter combinations cannot be blindly detected under such scenarios. Proposals and our view described in this contribution are summarized as follows.
· Proposals for different TMs scenario
Proposal 1: Scenarios for employing different TMs between eNodeBs should be addressed when discussing parameter combinations that could be blindly detected jointly
Proposal 2: Throughput performance should be evaluated to verify degree of degradation on NAICS receivers even if it will be judged that parameter combinations cannot be detected correctly
· View on alternatives to avoid degradation due to incorrect blind detection
View 1: We prefer alternative 2, i.e., NAICS feature is turned off at UE based on blindly detected TM information when detected TM information of interfering signals is different from that of desired signals
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