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Justification

For LTE, demodulation performance requirements have been specified for UE receiver based on linear minimum mean squared error (LMMSE) criteria assuming two receive antennas. In principle, the LMMSE receiver may suppress both inter and intra-cell interference. Minimum performance requirements for UE demodulation performance in LTE up to Rel-10 included have been specified assuming that inter-cell interference is modelled as AWGN. Thus the inter-cell interference suppression capability for other types of interference is not ensured by existing UE receiver requirements. Based on system level studies, RAN4 has developed models for this interference in terms of the number of interfering eNodeBs to consider, the structure of the interference (transmission rank, precoding) and their powers relative to the total other cell interference power, the latter ratios referred to as Dominant Interferer Proportion (DIP) ratios [1]. 

During the Rel-11 Study Item phase in RAN4, interference aware receivers based on LMMSE interference rejection combining (IRC) have been simulated at link and system level. CRS- and DM-RS based transmission modes have been studied as a dual track in order to cover both existing and future network deployments. In both cases, it has been shown that enhanced receivers based on LMMSE-IRC processing with reference symbol (RS) based interference covariance estimation provide significant LTE throughput gains at low geometries for considered DIP ratios [1]. 

During the Rel-11 Work Item phase, RAN4 has specified enhanced performance requirements for this type of receiver in TS36.101 [2] which are referred to as Enhanced performance requirements type A as per the definition in Clause 3.1. Two aspects were considered: demodulation performance and receiver type verification, which goal is to ensure that LMMSE-IRC receiver structure is used for both demodulation and channel state information reporting.

The newly introduced requirement scenarios in TS36.101 Rel-11 [2] are as follows:

1) Three new requirement scenarios for interference rejection demodulation and associated minimum performance requirements for FDD in Chapter 8 of TS36.101:

i. Clause 8.2.1.2.4: Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model;

ii. Clause 8.2.1.4.1B: Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model;

iii. Clause 8.3.1.1A: Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model.

2) Three new requirement scenarios for interference rejection demodulation and associated minimum performance requirements for TDD in Chapter 8 of TS36.101:

i. Clause 8.2.2.2.4: Enhanced Performance Requirement Type A – 2 Tx Antenna Ports with TM3 interference model;

ii. Clause 8.2.2.4.1B: Enhanced Performance Requirement Type A – Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model;

iii. Clause 8.3.2.1B: Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model.

3) One new requirement scenario for interference rejection receiver type verification for FDD in Chapter 9 of TS36.101:

i. Clause 9.3.5.1.1:
Additional requirements for enhanced receiver Type A, Minimum requirement PUCCH 1-0

4) One new requirement scenario for interference rejection receiver type verification for TDD in Chapter 9 of TS36.101:

i. Clause 9.3.5.1.2:
Additional requirements for enhanced receiver Type A, Minimum requirement PUCCH 1-0
5) Interference models associated to above demodulation requirements were developed in Annex B.5 of [2].

Corresponding updates are needed to UE Conformance testing specifications to assess the UE compliance with the new 3GPP performance requirements. 

References:

[1] 
3GPP TR36.829, Enhanced performance requirement for LTE User Equipment (UE) (Release 11), V11.1.0 (2012-12)
[2]
3GPP TS36.101, User Equipment (UE) radio transmission and reception (Release 11), V11.4.0 (2013-03)
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Objective

4.1
Objective of SI or Core part WI or Testing part WI
The technical objective of this work item is to provide E-UTRA conformance test cases for the Rel-11 performance requirements for the interference aware receivers.
4.2
Objective of Performance part WI
4.3
RAN time budget proposal
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Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects
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Expected Output and Time scale

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	36.9xx
	Derivation of test tolerances for User Equipment (UE) radio reception conformance tests
	WG5
	
	RAN#64
	RAN#65
	

	
	
	
	
	
	
	

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	36.508
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing
	TSG RAN#64
(June 2014)
	Definition of common test environment

	36.521-1
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing
	TSG RAN#64
(June 2014)
	Provision of UE conformance testing covering specific performance requirements.

	36.521-2
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)
	TSG RAN#64
(June 2014)
	Applicability statements of the new performance test cases and relevant parameterisation.
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