3GPP TSG-RAN WG4 Meeting #70bis
R4- 142208

San Jose del Cabo, Mexico 

March 31 – April 4, 2014
Agenda item:
7.14.1
Source:
Alcatel-Lucent and Alcatel-Lucent Shanghai Bell

Title:
Network Assistance and Subset Restriction

	
	


Document for:
Discussion and Decision 

1 Introduction

A WI on NAICS for LTE was approved in RAN#63 [1].  One of the objectives of this WI is:
·  (RAN4)  Identify and agree on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters.

· As a starting point, parameters are those identified in the study item phase as desirable for blind detection, namely: 
· Presence or absence of interference 

· Transmission modes (TM)
· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)

This contribution discusses some considerations on higher layer signalling for subset restriction.
2 Discussions
Introducing subset restriction on parameters that are assumed to be blind detected by a NAICS capable UE would reduce the complexity of this UE.  However, subset restrictions reduce flexibility of the interfering cell and may introduce complexity to the interfering cell’s scheduler.  The following is a list of parameters identified for possible blind detection:

· Presence or absence of interference 

· Transmission modes (TM)

· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA

· CFI (if not coordinated and required by receiver implementation)

It should be noted that some of these parameters are static or semi-static, e.g. Cell ID, MBSFN pattern, virtual cell ID, and CRS ports.  Such parameters do not need to be restricted and can be signalled to the UE by the serving cell.
Proposal 1: Parameters for blind detection that are semi-static shall not be restricted. These parameters are the Cell ID, MBSFN pattern, virtual cell ID and CRS ports.
For parameters that are dynamic, the amount of blind detection required is dependent upon the number of possible values of those parameters (i.e. the size of the search space).  For parameters that have a small search space, e.g. DMRS ports, nSCID and modulation order, we propose that no restrictions are applied since restricting such parameters (especially modulation order) would have significant impact on the interfering cell’s performance.
When considering the performance of the system as a whole, the reduction of capacity in the interfering cell would most likely outweigh any performance gain that might arise from a greater proportion of UEs being able to support interference cancellation. This aspect requires further studies, as per the WID, in RAN1. 
The UE needs only perform interference cancellation/suppression on PRBs on which it is scheduled.  Hence the set of PRBs that it needs to blind detect for presence or absence of interference is already limited.  
For parameters that are dynamic and have a larger search space, e.g. TM, some restrictions may be beneficial to the NAICS UE.  However, this would have a negative impact on the interfering cell’s performance.  As an example, if the highest TM that a UE can support is being restricted, then the UE would have to fall back to a lower TM which has poorer performance.  Such restrictions should therefore be minimized. 
It may also be beneficial to confine such restrictions to a set of PRBs at the interfering cell, rather than the whole system bandwidth.  The serving eNB can therefore signal to the victim UE which PRBs the subset restriction is applicable to.  For those PRBs that do not have any restriction, it is up to UE to decide whether it can blind detect the required parameters and if so perform interference cancellation/suppression on those PRBs.  This would limit the impact on the interfering cell. Moreover, whether such restrictions are applied per UE or Cell can be for further studies.
Proposal 2: Any parameter subset restrictions should be associated with a defined set of PRBs. Details on such restrictions is FFS.

3 Conclusion

In this contribution we discuss some considerations on higher layer signalling of possible parameter subset restrictions.  We propose:
Proposal 1: Parameters for blind detection that are semi-static shall not be restricted. These parameters are the Cell ID, MBSFN pattern, virtual cell ID and CRS ports.

Proposal 2: Any parameter subset restrictions should be associated with a defined set of PRBs. Details on such restrictions is FFS.
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