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1. Introduction

This contribution proposes a way-forward on handling the issues of pilot interference mitigation and improving the performance requirements. This document presents an outline of the proposal and the text of a potential follow up Work Item. In addition, proposed text is presented for the conclusion of the Technical Report for the SI “Mitigating the Effects of CPICH Interference at the UE,” (TR 25.991). It is hoped that this compromise proposal here balances the concerns of the different companies that have provided input on this topic, and that consensus can be reached as a result.

2. Proposed Way-Forward

The proposed way-forward should be based on the following points:

1. Goal is Improving Performance Requirements: The change to the standard from the potential new Work Item will be in the form of improved performance requirements in TS 25.101, and will not mandate any specific approach/algorithm/method. (The WI sheet will also reflect this.)

2. Improving Existing Requirements: The current performance requirements are defined for tests that are generally heavily noise limited, which is not the case in capacity-limited (i.e., urban) environments. Because these tests are noise limited, they are inappropriate for testing the performance of interference-mitigation receivers. In addition, the tests represent only the case where all cells are transmitting at maximum power, very unlikely in a realistic scenario. Nevertheless, it would be worthwhile to agree upon modest (but non-negligible) performance requirements improvements for the existing tests.  

We propose that RAN 4 focus on two of the more interference limiting tests in TS 25.101, namely the 144 and 384 kbps Soft Handoff tests. Intel’s simulations results show that the performance requirements can be tightened by 0.3 dB for these cases, assuming CPICH interference mitigation and realistic reception conditions,  (including channel, timing, and frequency estimation). 

This approach will ensure that Release 5 terminals will be guaranteed some modest performance requirement improvements over Release 99 / Release 4 terminals, which is a reasonable goal. 

3. New Tests: We propose that tests be added to the standard that would more adequately represent the gains available from interference mitigation receivers, such as pilot interference mitigation. These tests should be agreed upon in RAN 4 and added to the standard as soon as possible.

4. Completing the CPICH Interference Mitigation Study: A conclusion is proposed in the next section for this Study that clearly states that the standard will not mandate a specific receiver approach.

3. Conclusion for the CPICH Interference Mitigation Study TR

The following is the proposed text for the Technical Report 25.991 “Feasibility Study on the Mitigation of the Effect of the CPICH Interference at the UE”. With this conclusion, and any additional contributions from the current RAN 4 meeting, the SI should be considered 100% complete.

This study on CPICH interference mitigation addressed the potential capacity gains, feasibility of attaining these gains, and complexity. To summarize:

· Radio Network Simulations to Evaluate Capacity Gains - Extensive voice capacity simulations were reported by Intel, Nokia, Motorola, and Telia, with compatible results. In addition, one set of data capacity simulations (for 64 kbps and 144 kbps services) was presented illustrating increased gains over the voice capacity scenario. Assuming a cancellation accuracy of 85% and a Cancellation Set size of 6, results here indicate CPICH interference mitigation capacity gains of approximately 11.6% for voice, 13.8% for 64 kbps data, and 17.5% for 144 kbps data. If the Cancellation Set is restricted to the Active Set, these numbers reduce to approximately 7-8%. Consensus was not reached on how best to set the Cancellation Set. Scenarios where CPICH power is constrained to be large due to regulatory requirements were also addressed, and interference mitigation was found to be particularly valuable. 

· Link Level Simulations to Evaluate Feasible Accuracy of Cancellation – Extensive simulation results were reported illustrating a relatively high degree of cancellation accuracy for the cases considered – generally in the neighborhood of 85%. The performance of CPICH mitigation under extreme pessimistic timing error conditions was also considered, and gains were found to persist, although at a reduced level. Relatively high cancellation accuracy was found to be feasible even in a demanding 7-sector simulation scenario, which included both stronger cells in a handover state, and weaker neighbor cells.

· Complexity – The implementation complexity of mitigating CPICH interference effects was addressed by providing upper bounds on gate count, DSP requirements, and current consumption. 

This Study has illustrated the potential benefits available from a relatively simple UE improvement. The Study should now be followed up with a Work Item in order to establish the corresponding improved performance requirements. The standard shall not, however, mandate the use of CPICH interference mitigation. There may be other approaches that achieve similar benefits, and each UE vendor should be free to choose its preferred approach to meet the performance requirements.

4. New Work Item

The proposed new Work Item sheet is shown in Appendix A.

5. Conclusion

It is hoped that this proposal will enable RAN to reach consensus and achieve the reasonable goal of improving the performance requirements for Release 5 terminals.

Appendix A: Proposed New Work Item

Work Item Description

Title:

Improving Performance Requirements for the UE 


1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

None

3

Justification

Feasible receiver techniques exist which can improve performance over the standard RAKE receiver, and which can enable improved performance requirements for the UE. One example of this is CPICH interference mitigation, the subject of a recent 3GPP Study Item, (see TR 25.991).

4

Objective

The objective of this Work Item is to establish improvements in the UE performance requirements for Release 5 terminals. The Work Item will consider potential improvements to the performance requirements of some of the existing tests, and will also consider the potential addition of new test scenarios that would better reflect a realistic interference-limited environment.

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
	

	Don't know
	
	
	
	
	


10
Expected Output and Time scale (to be updated at each plenary) 

	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
	
	UE Radio transmission and reception (FDD)
	RAN #16
	

	34.121
	
	Terminal Conformance Specification, Radio Transmission and Reception
	T #16
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11

Work item raporteurs

Shimon Moshavi, Intel   (Shimon.Moshavi@intel.com)
12

Work item leadership

TSG-RAN WG4

13

Supporting Companies

14

Classification of the WI (if known)

	
	Feature (go to 14a)

	X
	Building Block (go to 14b)

	
	Work Task (go to 14c)


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

(list of Work Items identified as building blocks)

14b
The WI is a Building Block: parent Feature 

Improvements of Radio Interface

14c
The WI is a Work Task: parent Building Block

(one Work Item identified as a building block)
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