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1 Introduction
In RAN#65 plenary meeting the exception sheet for the NAICS WID [1] was approved to address the issue of not defined in the specification of the resource allocation and precoding granularity parameter agreed in RAN1 for higher layer signalling assistance:
	· In TS36.331 331 (R2/RRC): Layer 1 TS reference for NAICS parameters

· Description of parameter resAllocGranularity-12, such that its meaning is clear, either in referenced RAN1 TS or in TS36.331 (R2/RRC)


As follow up action, during the RAN1#78bis meeting, a CR to TS 36.213 has been proposed [2] to clarify the meaning of this parameter. However during follow up e-mail discussion [78bis-09] some companies has raised a concern on the previously made agreement for this parameter and questioned the benefits of the resource allocation and precoding granularity signaling. Although during email discussion no issues has been identified for the resource allocation and precoding granularity parameter to change the agreement, in this contribution we provide our replies on the raised questions. 
2 Discussion
Benefits of the resource allocation and precoding granularity
In accordance to NAICS work item description, the higher layer signalling assistance is mainly considered as a means to address complexity and power consumption issues at the UE that may occur in NAICS receivers due to blind detection of large number of interfering signal parameters. As part of NAICS WID objectives, RAN4 has identified several parameters of interfering signals including resource allocation and precoding granularity that may be considered for such signalling assistance [3]:
	· Interferer parameters granularity used for parameters blind detection

· Interferer parameters are assumed to have granularity of at least 1 PRB pair in time.

· RAN4 found benefit in complexity and performance if a larger interferer parameters granularity in frequency (resource allocation and precoding granularity) can be signaled to UE without any impact on scheduling in the network.


As indicated in the RAN4 LS above, although the blind detection of interfering signal parameter is possible on 1 PRB pair, the larger interference parameters granularity in the frequency domain is still considered as beneficial to improve the NAICS performance and more important to reduce the blind detection complexity. Figure 1 illustrates the comparison of the total number of blind detection attempts required for the UE in a given downlink subframe for NAICS processing. It can be seen that with resource allocation and precoding granularity N = 4, the total number of blind estimations of interfering signal parameters can be reduced when such signalling is provided.
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Figure 1: Illustration of the total number of blind detection attempts per downlink subframe with different resource allocation and precoding granularities ‘N’

At the same time, in order to address the potential issue of the scheduling constraints that may occur at the eNB, RAN1 has agreed to include 1 PRB pair in the range of the possible N values, so that eNB has always a choice to indicate a proper value that meets the scheduling and precoding granularity requirements on the long term basis.
Frequent reconfiguration of the resource allocation and precoding granularity

During email discussion, some companies has mentioned an interesting scenario of using resource allocation and precoding with frequent reconfiguration, so that the indicated parameter N is closely following the traffic pattern on the serving cell. To support such scenario the proposal has been made to include a special RAN4 test that should ensure the autonomous fall-back operation of NAICS receiver to MMSE-IRC receiver, when the indicated interfering signal parameters doesn’t match the actual interference environment. As mentioned by the proponents, MMSE-IRC processing is required, because of inconsistent signalling from the neighbouring eNB that may occur due to backhaul and RRC signalling delays. Although this scenario of using resource allocation and precoding granularity parameter is possible to consider, the overall performance advantage of using such frequent signalling approach is questionable, as UE is likely to operate with MMSE-IRC receiver a noticeable amount of time. In this case just signalling of N = 1 on the long term basis seems to be a more attractive approach in achieving better performance as illustrated in Figure 2.
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Figure 2: Illustration of the reconfiguration of resource allocation and precoding granularity parameter
Use cases for resource allocation and precoding with granularity N > 1
The last issue that has been raised by some companies is the possible use cases of resource allocation and precoding with granularity N above 1. In our view such scenarios are possible and can be used on the serving cells deployed for traffic offloading (e.g. small cell at high frequency bands). In such scenarios scheduling and precoding with granularity larger than 1, seems to be a possible practical choice, that would not result to any scheduling constraints and performance degradation.
3 Summary

In this contribution we discussed some details of signalling of the resource allocation and precoding granularity for NAICS to address the questions raised during email discussion [78bis-09]. In light of the agreement made in RAN1 on signalling of this parameter and the benefits discussed in this paper, we recommend RAN1 to agree on the CR in [4] CR to finalize work item.
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Blind detection in every PRB pair
Resource allocation and precoding granularity N = 1 PRB pair



