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1 Introduction

In the RAN4 #70bis meeting, many discussions were concentrated on candidate semi-static parameters to be signalled by high-layer. The ad hoc meeting minutes [2] captures the corresponding agreements: 

· 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

Besides these, the following parameters still need discussion on whether or not to be signalled:
· Higher layer signaling on Cell ID, MBSFN configuration, QCL information, PDSCH start symbol for TM10, CSI-RS configuration, CRS Aps, (SFN if it’s not synchronized)

In this contribution, we would like to provide some analysis and views on the remaining issues of semi-static parameters. 
2 Discussion
· Cell ID, CRS  ports and MBSFN pattern
It is possible that Cell ID can be obtained through PSS/SSS detection of neighbouring cell, but the acquisition reliability could be significantly impacted by experienced interference on the synchronization channels. Additionally, more detections increase UE implementation complexity. On the other hand, in Rel-11 there is already a mechanism of signaling for Cell ID to support CRS-IC receivers. A similar assistance signaling can be considered in NAICS to reduce time and power consumption and increase reliability for detections at UE. 
Similar to the signaling of Cell ID, the signaling of CRS antenna ports for non-serving cells has already been supported via RRC in Rel-11. Alternatively, CRS antenna ports information can be acquired through neighbouring cell PBCH decoding. It is not mandatory to decode neighbouring cell PBCH and UE complexity reduction could be readily obtained by higher-layer signaling. So it is more suitable from complexity and performance perspective to obtain CRS ports information through high-layer signaling.
Detection of MBSFN pattern can be difficult and unreliable, e.g. through decoding of neighbouring cell SIB2. Its configuration is already contained in the signaling introduced in Rel-11. High-layer signaling is more appropriate to avoid the unnecessary complication imposed by blind detection. 
Overall, considering both aspect of detection reliability and complexity, Cell ID, CRS ports and MBSFN pattern should be expected to be known through high-layer signaling.   
Proposal 1: 
Considering both aspects of detection reliability and complexity, UE should expects to obtain Cell ID, CRS ports and MBSFN pattern information of neighbouring interference cells through high-layer assistance signaling  
· CSI-RS configuration
Neighbouring cell CSI-RS configuration information is needed at UE since:

· Interference on CSI-RS resource elements is different from these from PDSCH thus requiring different interference cancellation/suppression operations. If UE simply excludes all of the possible CSI-RS resource allocations from interference cancellation/suppression, the NAICS performance gain will be compromised because of the non-negligible percentage of CSI-RS RE within each RB.   
· In TM10 mode, CSI-RS configuration can help UE on timing offset and channel estimations of interfering cells
Considering the large number of possible CSI-RS configurations, including zero-power and non-zero-power CSI-RS, UE would expect certain restriction is applied on CSI-RS configuration to facilitate UE blind detection. The details can be left for RAN1 to decide. On the other hand, similar to Cell ID, CSI-RS resource configuration in the current specification is configured by high-layer signaling. Therefore it could be also a feasible approach for NAICS UE to reuse the mechanism for the acquisition of CSI-RS configurations. 
Proposal 2: 
To reduce UE implementation complexity, CSI-RS resource configuration of neighbouring interference cells should be high-layer signaled to UE 
· Virtual Cell ID
It has been agreed in RAN4 that the virtual Cell ID needs to be restricted and the subset size of VCID set needs further study. As discussed in our previous contributions, the complexity of DMRS-based blind detection is pretty high since DMRS-IC is essential for obtaining satisfactory channel estimation. So to limit the complexity increments, it is proposed to restrict subset size of VCID to as small as possible, e.g. 2, unless significant system performance loss results.  
Proposal 3:  
To reduce UE implementation complexity, it is proposed to restrict subset size of VCID to as small as possible, e.g. 2, unless significant system performance loss results 
· QCL information
DMRS/CSI-RS and CRS may be not quasi co-located (QCL) with each other w.r.t. large scale time and frequency characteristics, so UE may observe different timing offsets from serving cell and interfering cells. Considering it is very hard to detect the QCL information, we think some higher-layer signaling assistance regarding QCL assumptions between CRS and UE-specific RS on interfering cells is preferable.
Proposal 4: 
It is preferable that UE could obtain QCL information of neighbouring interference cells through high-layer signaling 

· PDSCH start symbol for TM10
For TM10 transmission, the serving cell PDSCH start symbol is informed by high-layer signalling. To reduce the UE implementation complexity, we think this information should also be provided to UE through signaling  

Proposal 5: 
To reduce UE implementation complexity, TM10 UE should be informed of the PDSCH start symbol of neighbouring interference cells through signaling 
3 Detection complexity consideration for semi-static interference parameters
UE implementation complexity is an important factor in determining whether or not the semi-static interference parameters should be blind detected or signaled. The complexity analysis should be applied not only on each candidate interference parameter, but more importantly on the overall UE implementation cost. Each parameter may be considered as feasible in term of complexity if analyzed separately. When aggregating all the detection complexity together, the overall implementation complexity could become unfeasible and lead to different conclusions. The situation is more challenging if NAICS is extended onto multiple component carriers as in carrier aggregation scenarios. In the cases when high-layer signaling is readily available and could provide much implementation complexity reduction and improve detection reliability, we think through signaling to inform UE these semi static interference parameters should be the preferable way.      
Proposal 6: 
The overall detection complexity analysis should be considered to reach conclusions on the detection feasibilities of semi static interference parameters in addition to treat the detection complexity of each parameter separately 
4 Conclusion
In this contribution, we discuss our preference on the signaling of the semi-static interference parameters, and also point out that overall detection complexity should be considered in reaching the feasibility conclusions of blind detection for semi static interference parameters. Our proposals are summarized as the following:
Proposal 1: 
Considering both aspects of detection reliability and complexity, UE should expects to obtain Cell ID, CRS ports and MBSFN pattern information of neighbouring interference cells through high-layer assistance signaling 
Proposal 2: 
To reduce UE implementation complexity, CSI-RS resource configuration of neighbouring interference cells should be high-layer signaled to UE 
Proposal 3:  
To reduce UE implementation complexity, it is proposed to restrict subset size of VCID to as small as possible, e.g. 2, unless significant system performance loss results 
Proposal 4: 
It is preferable that UE could obtain QCL information of neighbouring interference cells through high-layer signaling 
Proposal 5: 
To reduce UE implementation complexity, TM10 UE should be informed of the PDSCH start symbol of neighbouring interference cells through signaling 

Proposal 6: 
The overall detection complexity analysis should be considered to reach conclusions on the detection feasibilities of semi static interference parameters in addition to treat the detection complexity of each parameter separately
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