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Work Item Description

Title: Further Improved Minimum Performance Requirements for UMTS/HSDPA UE (FDD): Two-Branch Interference Cancellation
1

3GPP Work Area
	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

None

3

Justification

A study item for further improved minimum performance requirements for UMTS/HSDPA UE (FDD) was approved at the 3GPP RAN #30 meeting.  Work has been ongoing in RAN4 since that time to assess the feasibility of both one branch and two branch interference cancellation receivers.  These receivers attempt to cancel the interference that arises from users operating outside the serving cell.  This type of interference is also referred to as ‘other cell’ interference.  In past link level evaluations, this type of interference has been modelled as AWGN, and as such can not be cancelled.  Much of the study item effort to date has revolved around trying to define this interference in terms of the number of interfering Node Bs to consider, and their powers relative to the total other cell interference power, the latter ratios referred to as Dominant Interferer Proportion (DIP) ratios.
Interference aware receivers were recently defined in RAN 4 for Type 2 and Type 3 receivers, referred to as Type 2i and 3i, respectively.  Initial results for a Type 3i receiver for HSDPA channels are quite encouraging showing average throughput gains for QPSK at the cell edge ranging from 13% to 98% depending upon Ior/Ioc and Ec/Ior with peak gains as high as 160%.  In addition, the complexity of a type 3i receiver is expected to be minimal since it is based upon known and mature signal processing techniques.  With two-branch RAKE (Type 1) receivers already a reality in today’s marketplace, it does not appear to be a stretch to add an equalizer with interference cancellation capabilities. 
Given the above, it appears that two branch interference cancellation techniques 
are feasible, and that we can begin to transition this portion of the study item effort to a work item.  To progress this effort along, it is our recommendation to use the type 3i receiver as the reference receiver for defining the new specification values that will be included in TS 25.101.
4

Objective
To improve the link level performance of various HSDPA and UMTS downlink channels in the presence of other cell interference thereby improving the spectral efficiency of these services.

5

Service Aspects



None

6

MMI-Aspects



None

7

Charging Aspects



None

8

Security Aspects



None

9
Impacts
	Affects:
	USIM
	ME
	AN
	CN
	Others

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	X

	Don't know
	
	
	
	
	


10 Expected Output and Time scale


	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.101
	
	Test scenarios and performance requirements
	34 Test scenarios
35 Performance Requirements
	

	34.121
	
	MS Conformance Test
	
	


11
Work item rapporteurs


Marc Grant (Cingular Wireless)
12
Work item leadership

              RAN WG 4

13
Supporting Companies


Cingular Wireless
14

Classification of the WI (if known)

	
	Feature (go to 14a)

	
	Building Block (go to 14b)

	X
	Work Task (go to 14c)


14a The WI is a Feature: List of building blocks under this feature

	Feature
	Building Blocks
	Work Task

	Type 3i receiver – two branch chip level equalizer with interference cancellation capabilities
	Test scenarios for Type 3i receiver
	Interference test cases for 25.101

	
	Type 3i receiver for HSDPA channels
	Performance requirements in 25.101

	
	Type 3i receiver for UMTS channels
	Performance requirements in 25.101

	
	MS Conformance test for Type 3i receivers
	MS test in 34.121


14b The WI is a Building Block: parent Feature is Improvements of Radio Interface.

14c The WI is a Work Task: parent Building Block is Improved Receiver Performance Requirements for HSDPA


1

