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1
Introduction

During the previous RAN1#77 meeting, an LS [8] containing the latest NAICS signalling agreements has been endorsed by RAN1. The follow up email discussion [77-21] has been addressing open issues related to network assistance in case of TM10 interferer and other issues such as PDSCH starting symbol, TDD DL/UL configuration, etc. In this contribution we present views with respect to the remaining NAICS parameters open issues. 
2
NAICS parameters
Remaining network assistance details refer mainly to the case when the interferer is scheduled in TM10 but also to other issues like PDSCH starting symbol, TDD DL/UL configuration, etc. 
Blind detection of a DM-RS based interferer involves parameters like DM-RS ports, modulation, QCL, subset of VCIs, ZP and NZP CSI-RS. It is evident that blind detection of a DM-RS based interferer is somehow different with respect to the CRS based interferer, essentially due to the larger nature of UE specific configurations which are possible in DM-RS modes. Most of these parameters are also related to the operation of single cell ID scenario.
2.1 Higher layer signalling association

The higher layer signalling needs to be associated with a cell ID or other parameters like e.g. virtual cell ID. Looking at the existing transmission modes (TMs), TM1-9 are utilizing cell ID based association while TM10 departed from this principle. Nevertheless, even in TM10 the cell ID is needed in order to allow TPs under different PCIs be indicated through network assistance to the NAICS UE. 

Higher layer parameters association should allow different number of points in different cells. The NAICS UE can see as interference different number of points under different cell IDs, for example 2 points having a single cell ID while a third point having a different cell ID. It is natural that the higher layer signalling is associated with the cell, however, for TM10 it might not necessarily be beneficial to the UE. 
We note that even in single cell ID scenarios, a mix of CRS and DMRS (TM10) TMs may be used by the interferer, hence the interferer will communicate all of this information with the serving NAICS eNB. The signalling should not be done in a way that would bring additional complexity for the serving eNB when combining the information from multiple interfering eNBs to be sent to the UE in RRC signalling.  How exactly the signalling is provided to the UE should be a RAN2 discussion.  
Proposal: RAN1 should indicate to RAN2 that both with/without single cell ID association for HLS is possible for TM10. The exact signalling details are up to RAN2.
2.2 Subset of VCIs + nSCID

During the previous RAN1 discussions it has been agreed to restrict the number of virtual cell IDs to a range of 6 to 12 values. However, the number of allowed VCIs+nSCID is dependent on how the higher layer signalling is associated to the cell ID or other parameters (issue we addressed in the previous subsection). If the number of VCID+nSCID are per cell, the range of 6 to 12 values translates into 3 to 6 points to be indicated per cell. A high number of points would be in hearibility region if the NAICS UE is in dense small cell networks. Having the similar discussion in the context of considering the number of VCID+nSCID for the total number of cells, obviously the current range of 6 to 12 values might not be even applicable. As we had no discussion on the total number of cells/points to be supported with network assistance in NAICS, implying that 6 to 12 values represent the total number of options (hence 3 to 6 points can be indicated in total), which means that we limit already the number of signalled cells for NAICS to a maximum of 6. 
To summarize: our understanding is that the current discussion for the range of 6 to 12 is considered per cell.

Proposal: utilize 12 options for VCID+nSCID per cell.
2.3 CSI-RS signalling

The information of CSI-RS has been argued to be beneficial for several purposes: 
1. It clearly excludes occupied REs from the total pool of REs available for blind detection. However, we note that with the assumption that CSI-RS is a UE specific configuration, there is the possibility that all the possible CSI-RS options are indicated to the NAICS UE, hence the blind detection design needs to take into account this situation of smallest RE budget as well. Note also that such a situation would be anyhow compensated by the PRB bundling. In [9] we are showing that there is no impact from CSI-RS presence on the NAICS IC operation. 
2. CSI-RS IC has been mentioned as another use case. However, due to the periodicity and low density, we believe there are marginal gains from such an operation. Moreover, if CSI-RS is suddenly creating lots of interference and needs to be cancelled, it means that the legacy UEs are suffering tremendously as they are not able to perform such CSI-RS IC. 
3. It prevents interfering TM2 and TM3 from RE-pair/precoder cycle desynchronization. However, TM3 2Tx rank-2 LD CDD cycles two precoding matrices, which are the same up to a layer permutation. Therefore, if both codewords are configured with the same modulation order, which is the typical case, the symbol level IC will not suffer from cycle desynchronization. Further, in [9] we show that when receiver does not perform TM2 IC in every 5th subframe for OFDM symbols [5,6,9,10,12,13], i.e. symbols potentially containing CSI-RS, the majority of IC gain is preserved.

In addition, CSI-RS RSRP is discussed in the context of discovery signal (DRS) of small cells. The following operation can be anticipated: for the purpose of TP identification DRS signals are transmitted, hence the UE receives a CSI-RS configuration from every TP for which it reports RSRP. Depending on the DRS design, it is likely that the same information can be utilized for the purpose of avoiding the CSI-RS positions from the blind detection process or for other purposes. As a minimum information the UE could be informed the periodicity of the CSI-RS so that it could adjust the IC strategy per subframe.
Proposal: Based on RAN4 investigations, the CSI-RS information is not needed. We also propose to take into account the outcome of the CSI-RS RSRP definition.
2.4 TDD configuration signaling

Several operation modes are possible for NAICS and eIMTA. 

Alt 1. If there is significant interference in eIMTA, quite likely the interfering cell is utilizing the same DL/UL configuration as the serving cell and the NAICS UE can follow its own DL/UL configuration.

Alt 2. Signalling of the SIB-1 based UL/DL configuration would enable the NAICS operation in the fixed DL subframes. Here we assume that in case the serving cell’s DL subframe collides with an UL subframe, no cancellation is performed. Nevertheless, in eIMTA UL/DL configuration may change on per radio frame basis; however such changes translate only in missed IC opportunities for the NAICS UE. It is not clear what are the practical benefits of alt 2.over alt 1 which also achieves the similar IC efficiency.

Alt 3. Signalling the dynamic eIMTA UL/DL configuration is not feasible using the higher layer signalling currently supported by NAICS due to excessive latency. 

Proposal: No TDD configuration signalling is needed and the NAICS UE follows its serving cell’s UL/DL configuration (Alt 1).  
3
Conclusions

In this contribution we have been presenting views with respect to NAICS network assistance. Our observations and proposals can be summarized as follows:
Proposals:
· RAN1 should indicate to RAN2 that both with/without single cell ID association for HLS is possible for TM10. The exact signalling details are up to RAN2.
· Utilize 12 options for VCID+nSCID per cell.
· Based on RAN4 investigations, the CSI-RS information is not needed. We also propose to take into account the outcome of the CSI-RS RSRP definition.
· No TDD configuration signalling is needed and the NAICS UE follows its serving cell’s UL/DL configuration (Alt 1).  
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