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1 Introduction

There were the following conclusion and working assumption for network assistance signalling parameters in RAN1#76bis meeting:
Conclusion:

· Further discussion is needed about NAICS signaling supports of 1, 2, and 4 CRS ports
Working assumption:
· Following parameter could be signalled by higher-layer signalling

· Information related to PB
· Set of less than 8 power offset values

· Subset of virtual cell ID

· FFS: Cell ID, CRS ports, MBSFN pattern, QCL, Supported TM, signalling or restriction related to “no Type-2 distributed resource allocation”, zero-power and non-zero-power CSI-RS, CFI

· Higher-layer signalling is configured per component carrier
· Further study is needed about blind detection or higher-layer signalling for system bandwidth, synchronization indication

Thus, from RAN1 perspective further discussion is needed to determine the details related to PB, power offset values, virtual cell ID and other parameters listed above. 
Also note that RAN4 has made some agreements for NAICS in the last meeting. For higher layer signalling there are the following agreements in RAN4 [1]:
· Cell ID is needed for higher layer signaling
· Interferer parameters are assumed to have granularity of at least 1 PRB pair in time. Further bundling in frequency domain is FFS.
Also in [2], the following agreements are available:

· Synchronization of CP, slot, SFN, subframe and common system bandwidth for the serving cell and interfering cells can be implicitly assumed if NAICS signaling is present
· ρB/ρA ratio (i.e. PB) should be signaled by the higher layer
· Virtual Cell ID needs to be restricted (Restriction indicated by signaling) 
· Subset size for VCID set needs further study
There are also some agreements on dynamic parameters cited from [3]. In this contribution we provide our views and proposals for the signalling of these parameters taking these agreements into account.  
2 Discussion on the signalling of candidate parameters
Based on the above conclusion and the agreed working assumption, we will further analyze the unresolved parameters and give the corresponding proposal. RAN4 agreements on higher layer signalling are underlined as an input into the analysis of corresponding parameters. Agreements on dynamic parameters in [3] are listed in subsection 2.2.
2.1 Analysis for candidate higher layer signalling parameters
· PB 
RAN4 has the agreement that ρB/ρA ratio (i.e. PB) should be signaled by the higher layer. 

For the working assumption in RAN1, information related to PB rather than the parameter PB itself is considered to be signalled by higher layer signalling. Actually, to inform the parameter PB is sufficient. Signalling of information related to that does not offer any benefits comparing to directly signalling PB. Hence, the parameter PB should be signalled by the higher layer.
· Power offset values
Set of less than 8 power offset values could be signalled by higher-layer signalling according to the RAN1’s working assumption. There are two opinions based on the discussion. One is that the power offset is related to or equivalent to PA, and the other is that power offset is a newly defined parameter. It’s not necessary to define new parameters considering the function and feasibility of power offset, so power offset (equivalent to PA) is preferred. The subset size of PA is up to RAN4’s conclusion on the number of values which could be blindly detected.
· Cell ID, CRS ports, MBSFN pattern
Detecting the parameter Cell IDs via the PSS/SSS of neighbouring cells is possible, but the acquisition reliability of PSS/SSS will be significantly impacted by the interference from serving cell. In addition, the detection complexity will be increased. On the other hand, in Rel-11 there is already a mechanism of signalling for Cell ID to support CRS-IC receivers. A similar signaling can be considered in NAICS and then the signaling assistance will significantly reduce time and power consumption for the detection at UE. 
From RAN1 perspective, informing Cell-IDs by higher-layer signaling is favourable. Meanwhile, RAN4 has the agreement that Cell ID is needed for higher layer signalling. Thus, Cell ID should be informed by higher layer signalling.
Similarly to the signalling of Cell ID, the signaling of CRS antenna ports for non-serving cells has already been supported via RRC in Rel-11. Alternatively, the CRS antenna ports can be acquired by detecting PBCH of neighbouring cell. Since PBCH detection of neighbouring cell is not necessary, the complexity caused by PBCH detection can be avoided through higher layer signalling.
The information of MBSFN Pattern is also associated with the signalling message of Cell ID, CRS ports introduced in Rel-11. Detection of that is possible but is difficult and unreliable. 
For the above considerations, the parameters CRS ports and MBSFN pattern are expected to be known through higher layer signalling
· Supported TMs
Transmission mode is a higher-layer configured UE-specific parameter. Although 10 TMs are supported in the specification, normally an eNB does not implement all the TMs in practical operation. Hence, a subset of the supported TMs from neighbour cells could be defined for reducing complexity of NAICS UEs. Then with the coordination of pre-defined restricted set of TMs informed by higher layer signalling, UE could perform blind detection of CRS based TMs, DMRS based TMs, and the absence of PDSCH within a small range of values. At least for now TM7 is not supported by NAICS according to RAN4 agreements [3].
· RA/RA granularity
Localized RA and distributed RA are supported to achieve multi-user gain and frequency diversity gain, respectively. RA granularity is associated with RA types. Signalling or restriction related to “no Type-2 distributed resource allocation” is mentioned in the working assumption approved in the RAN1#76bis. If RA type 0 and type 1 is known for UE by higher-layer signaling, RA granularity is not needed and the interference and channel estimation would be robust. The system impact due to RA restriction is FFS.

For RA type 2, according to RAN4 agreement below:

Interferer parameters are assumed to have granularity of at least 1 PRB pair in time. Further bundling in frequency domain is FFS, at least a PRB-pair should be assumed in NAICS, and therefore Type 2 would not be supported in NAICS in Rel-12. 
· CSI-RS

CSI-RS density is very low and it may not always impact demodulation performance too much even if the UE does not take it into account; however, it may configure many zero-power CSI-RS which can have negative impact on the accuracy of channel estimation and interference estimation (IMR). So it is beneficial for victim UEs to be aware of this parameter. Considering the large number of the possible CSI-RS configurations, including zero-power and non-zero-power CSI-RS, a restriction set could be reasonable for UE blind detection. Note that similar to Cell ID, CSI-RS resource configuration in the current specification can also be configured by higher-layer signaling. Therefore it could also be a feasible approach for NAICS UE to reuse the mechanism for the acquisition of CSI-RS configuration. 
In addition to parameters above, the discussion in the last RAN1 meeting has also agreed to apply a subset restriction to virtual cell ID for higher layer signalling, which is aligned with the RAN4 agreements [2]. The exact values or subset size is FFS. That should depend on RAN4 further investigation. 
2.2 Analysis for possible blind detected parameters
For other dynamic parameters such as DMRS ports, modulation order, PMI/RI and CFI, what RAN4 has for now is:

· CRS based TMs: Dynamic parameters namely modulation, PMI, RI, presence of interferer can be jointly and blindly detected for 2 CRS APs case under assumption that remaining semi-static parameters, PA, and TM are known and under scenarios studied in RAN4. There is no consensus on 4 CRS port scenarios.
· Known parameters are assumed to be signaled or blindly detected correctly

· DMRS based TMs: Dynamic parameters namely modulation, RI, DMRS ports, nSCID, and presence of interferer can be jointly and blindly detected for 2 DMRS ports (port 7 and 8) under assumption that remaining semi-static parameters and TM are known and under scenarios studied in RAN4
· Known parameters are assumed to be signaled or blindly detected correctly

Note that RAN 4 will assume in the future NAICS work that: 
· Cells are synchronized (slot, subframe, and SFN are aligned)

· CP is assumed to be the same  

· Serving cell and interfering cells have the same CP length
· Serving cell and interfering cells have the same system bandwidth
Given the analysis of parameters above, we summarized our proposals as
Proposal 1: 
Higher layer signalling is available for: 
· Cell ID, CRS ports, MBSFN pattern, PB , CSI-RS, RA (Type 0 or 1)
· Restricted subsets of {power offset values related to or equivalent to PA, supportable TMs excluding TM7}.
Proposal 2: 

No signalling is available for: 
•
TM7, RA type 2 and RA granularity (not supported by NAICS in Rel-12)

•
CP length and system bandwidth (do not need signalling since assumed the same)

•
DMRS ports, modulation order and PMI/RI (could be blind detected).
Proposal 3: 

Further investigation and evaluation in RAN4 is needed for: 

· subset size of virtual cell ID
· subset size of power offset values related to or equivalent to PA
· supportable TMs excluding TM7

· CFI
2.3 Consideration of supports of 1, 2, and 4 CRS ports
Currently the evaluation of blind detection complexity to support 2 CRS ports is ongoing in RAN4. It seems natural that support of 4 CRS ports for NAICS can be beneficial for performance improvement. However, the detection complexity and the performance with restriction for 4 ports are unclear. The trade-off between performance gain and complexity increase by supporting 4 CRS ports should be investigated in RAN4. The need of signalling support for 4 CRS ports for NAICS depends on RAN4 evaluation.
Observation 1:
The trade-off between performance gain and complexity caused by supporting 4 CRS ports should be investigated in RAN4, and the need of signalling support for 4 CRS ports NAICS depends on RAN4 evaluation. 
A summary is provided below for better understanding of our views on NAICS parameters taking recent RAN4 agreements into account.

Table 1. Summary of views on NAICS parameters

	Assumed the same
within serving cell
	Not supported by NIACS
	Could be blind detected
	Could be Higher layer signalling
	Need RAN4 further evaluation

	CP length,

system bandwidth
	TM7,
RA type 2,

RA granularity,
	DMRS ports,
modulation order,

PMI/RI,


	Cell ID,
CRS ports,
MBSFN pattern,
PB ,
CSI-RS configuration,
RA (Type 0 or 1)
	subset size of virtual cell ID,

subset size of power offset values (PA),

supportable TMs excluding TM 7,

supports of 1, 2, and 4 CRS ports


3 Conclusions

We summarize our proposals and the observation following: 
Proposal 1: 
Higher layer signalling is available for: 
· Cell ID, CRS ports, MBSFN pattern, PB , CSI-RS, RA (Type 0 or 1)
· Restricted subsets of {power offset values related to or equivalent to PA, supportable TMs excluding TM7 }.
Proposal 2: 

No signalling is available for: 
•
TM7, RA type 2 and RA granularity (not supported by NAICS in Rel-12)

•
CP length and system bandwidth (do not need signalling since assumed the same)

•
DMRS ports, modulation order and PMI/RI (could be blind detected).
Proposal 3: 

Further investigation and evaluation in RAN4 is needed for: 

· subset size of virtual cell ID
· subset size of power offset values related to or equivalent to PA
· supportable TMs excluding TM7

· CFI
Observation 1: 

The trade-off between performance gain and complexity caused by supporting 4 CRS ports should be investigated in RAN4, and the need of signalling support for 4 CRS ports NAICS depends on RAN4 evaluation.
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