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1. Introduction
During the RAN2 e-mail discussion on the RRC signaling details of NAICS, it was noted that the resource allocation granularity parameter resAllocGranularity-r12 is not properly defined in the RAN1 specifications and thus the related UE behaviour would be unclear. This aspect was also listed in the exception sheet for the NAICS WI [1] as

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

Though it is listed as an open issue for RAN2, during the RAN2 e-mail discussion on introduction of NAICS into TS 36.331 it was rather clear that some clarification from RAN1 would be needed. Hence this contribution aims at clarifying the meaning of the NAICS parameter resAllocGranularity-r12.
2. Discussion
The agreements regarding the resource allocation and precoding granularity parameter read as follows, first in RAN1#77:

· UEs can assume the interference PDSCH resource allocation is at least 1 PRB pair when higher layer signaling for NAICS is present

· 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

Later in RAN1#78 the following was agreed:
· Resource allocation and precoding granularity is configured by the network from {1,2,3,4} PRB pairs


The original intention of the parameter was that the UE may assume that the interference parameters remain the same, and thus may perform blind detection reliably over the indicated number of PRBs, improving the blind detection performance (over using only a single PRB). However, the problem for RAN2 seemed to be that the RAN1 specifications do not currently have a related parameter which could be directly mapped to resAllocGranularity-r12. Thus the UE behavior related to receiving this parameter could not be precisely defined and the issue was left open.
The interference parameters that the UE needs to blindly detect include transmission mode, transmission rank, modulation, precoding matrix and power offset PA. All other parameters except the precoding matrix are constant within any UE’s scheduled resource allocation, and thus for these parameters it would be sufficient to indicate that the resource allocation granularity follows the value indicated by resAllocGranularity-r12 as that would directly imply that also the parameters follow the same granularity.  In that case, the typical configured value for resAllocGranularity-r12, if larger than one PRB pair, would follow the RBG size corresponding to the system bandwidth, however also other values could be in principle configured.
However, precoding matrix can change within a UE’s scheduled resource allocation, and therefore it is not sufficient to associate parameter resAllocGranularity-r12 only with resource allocation. Changing the precoding matrix within the chunk of PRBs indicated by resAllocGranularity-r12 would have the following implications:
· In CRS-based transmission modes: Since the configured value resAllocGranularity-r12 does not need to match with RBG or subband sizes for a given bandwidth, it is in fact possible that a subband edge is located within the set of consecutive PRB pairs as indicated by the parameter resAllocGranularity-r12. In TM4 the used precoder can change from subband to subband (using the precoder confirmation in DCI format 2), thus the UE would not be able to assume a fixed precoder within the set of PRB pairs indicated by the parameter resAllocGranularity-r12 without additional definitions. Typically a UE would do the blind detection of multiple parameters jointly, thus if the precoder can not be assumed fixed, the whole blind detection process may in the worst case need to be done only over a single PRB pair. This would, obviously, somewhat defeat the purpose of introducing the parameter in the first place.
· In DMRS-based transmission modes: The UE is no longer able to average the channel of the interfering cell over multiple PRBs due to changes in the effective channel because of potentially changing precoding.

Thus the parameter needs to be associated also with precoding granularity (as indicated by the agreement in RAN1#77). It is noted in particular that the existing parameter PRG can not be used here since resAllocGranularity-r12 was supposed to be set independently of the system bandwidth.
Finally, the starting point of the sets of PRB pairs indicated by resAllocGranularity-r12 needs to be defined as the system bandwidth is not always an integer multiple of the configured value. The simplest way is to start from the lowest PRB index, similarly to PRG and RBG definitions.

3. Conclusion 
This contribution has discussed some required clarifications regarding the higher-layer parameter resAllocGranularity-r12 in NAICS. Basically our proposal is to capture the intended UE behaviour more precisely in the specifications. Thus in line with the previous RAN1 agreements, our proposal is:
Proposal: Capture in the specifications that the higher-layer parameter resAllocGranularity-r12 associated with a cell indicates the size N of a set of consecutive physical resource block pairs, and
· The UE may assume that the resource allocation in the associated cell follows the sets of N consecutive physical resource block pairs.
· The UE may assume that the same precoder applies in the associated cell within each set of N consecutive physical resource block pairs.

· The sets of N consecutive physical resource block pairs are mapped starting from the lowest frequency.
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