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1
Introduction

At the RAN#41 meeting in September-08 a Rel-8 RAN5 work item for conformance testing aspects of the combination of 64QAM and MIMO for HSDPA (FDD) was approved [1]. 

The purpose of present document is to provide a work plan for the RAN5 work item for combination of 64QAM and MIMO for HSDPA and FDD (RANimp-UEConTest 64QamMimoHsdpa). The work plan is updated after each RAN5 meeting to give the status of the work item. 

Section 2 gives an overview of the work item status. Section 3 lists the planned test cases and the detailed status. Section 4 summarises the test coverage analysis and the agreed assumptions used as base for the conformance testing of the combination of 64QAM and MIMO for HSDPA FDD feature.
2
Work item status

The current completeness of the combination of 64QAM and MIMO for HSDPA (FDD) work item is:
	Test specification
	Testing area
	Current

Completeness
	3 month target
	6 month target
	Comments
	History

	TS 34.108
	Common test environment
	25%
	80%
	100%
	  
	RAN5#42: 25%

RAN5#41: 0%

	TS 34.121-1
	64QAM + MIMO RF FDD testing area
	100%
	100%
	
	  
	RAN5#42: 80%

RAN5#41: 0%

	TS 34.123-1
TS 34.123-2
	64QAM + MIMO protocol testing area
	10%
	50%
	100%
	
	RAN5#42: 10%

RAN5#41: 0%


Estimation of WI overall completeness:
	Overall completeness
	60%
	RAN5#42: 50%

RAN5#41: 5% (Initial work  plan established)


Colour coding: 

	
	Not started

	
	Ongoing

	
	Ready


3
Test Case Work Plan

	Area
	TS
	Clause
	Release
	Title
	Test purpose
	Company
	Target
	Status
	TDOC
	Comments

	34.108 – Common test environment

	Common test procedures
	34.108
	7.1 and 9.1
	Rel-8
	Reference system configurations, generic setup procedures and default message contents for 64QAM + MIMO protocol testing.
	
	Ericsson
	RAN5#44
	0%
	
	TBD if any specific setup procedure needed for 64QAM


	Common test procedures
	34.108
	7.3 and 9.2
	Rel-8
	Reference system configurations, generic setup procedures and default message contents for 64QAM + MIMO RF testing.
	
	Ericsson, Qualcomm
	RAN5#44
	0%
	
	There is no specific procedure for existing 64QAM tests or for MIMO tests, so there shouldbe no need for it when testing them combined.

	RB definitions
	34.108
	6.10.x
	Rel-8
	Baseline radio bearer combination for testing 64QAM support
	
	Ericsson
	RAN5#42
	100%
	R5-090562
	

	34.121-1 – RF (FDD)

	HSDPA (FDD) Single Link Performance
	34.121-1
	9.2
	Rel-8
	FRC for minimum performance requirements for different HS-DSCH categories
	
	Ericsson
	RAN5#42
	100%
	R5-091104
	- Align with 25.101 tables (H-Set11) 

- Add coverage for CAT19-20 in existing tests for all 9.2 test cases

 

	
	34.121-1
	9.2.4B
	Rel-8
	MIMO Performance - Fixed Reference Channel (FRC) H-Set 11
	
	Ericsson
	RAN5#44
	100%
	R5-092631
	New test case

	HSDPA (FDD) Reporting of Channel Quality Indicator
	34.121-1
	9.3.7C
	Rel-8
	MIMO Dual Stream Fading Conditions  – UE categories 19-20
	
	Qualcomm
	RAN5#42
	100%
	R5-091036
	New test case

	
	34.121-1
	9.3.7D
	Rel-8
	MIMO Dual Stream Static Orthogonal Conditions – UE categories 15-20
	
	Qualcomm
	RAN5#42
	100%
	R5-090242
	New test case

	
	34.121-1
	9.3.7E
	Rel-8
	MIMO Dual Stream Static Orthogonal Conditions – UE categories 19-20
	
	Qualcomm
	RAN5#42
	100%
	R5-090244
	New test case

	Annexes
	34.121-1
	Annex C
	Rel-8
	Measurement channels
	
	Ericsson
	RAN5#42
	100%
	R5-090491
	FRC H-Set 11 definition

	
	34.121-1
	D.2.9.3
	Rel-8
	MIMO Dual Stream Static Orthogonal Conditions
	
	Qualcomm
	RAN5#42
	100%
	R5-091094
	New orthogonal static conditions 

	
	34.121-1
	Annex E
	Rel-8
	Downlink Physical Channels
	
	Ericsson, Qualcomm
	RAN5#43
	100%
	R5-092175
	Reference to the new test cases 

	
	34.121-1
	Annex F
	Rel-8
	General test conditions and declarations
	
	Ericsson, Qualcomm
	RAN5#43
	100%
	R5-092175

R5-091094
	- Test tolerances for the new test cases.

- Statistical test time 

	Applicability
	34.121-2
	
	Rel-8
	
	
	Ericsson, Qualcomm
	RAN5#43
	100%
	R5-092632

R5-091096, R5-091107
	- Add applicability for  the new test cases 

- Add coverage for CAT19-20 in existing tests in 9.2 and 9.3

	34.123-1 – Protocol Testing

	MAC-hs
	34.123-1
	[7.1.5a.5.x]
	Rel-8
	MAC-ehs transport block size selection / combination of 64QAM and MIMO
	To verify  UE is able to receive the applicable transport block sizes for the 64QAM + MIMO case
	Ericsson
	RAN5#44
	0%
	
	

	RB
	34.123-1
	[14.6.x]] 
	Rel-8
	 Interactive or background / UL:64 DL: [max bit rate depending on UE category] with Flexible RLC and MAC-ehs PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH / DL: combination 64QAM and MIMO
	Representative IB 64QAM + MIMO radio bearer test case
	Ericsson
	RAN5#44
	0%
	
	

	RB
	34.123-1
	[14.6.x]
	Rel-8
	Streaming / unknown / UL:128 DL: [guaranteed 128, max bit rate depending on UE category] with Fixed RLC and MAC-ehs / PS RAB + Interactive or background / UL:128 DL: [max bit rate depending on UE category] with Flexible RLC and MAC-ehs / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH / DL: combination pf 64QAM and MIMO
	Representative streaming + IB  64QAM + MIMO radio bearer test case
	Ericsson
	RAN5#44
	0%
	
	


4
Test coverage analysis and assumptions
The use of 64QAM in the downlink is an attractive complement to multi-antenna techniques (MIMO) in the downlink, e.g. in scenarios where deployment of MIMO is not possible. 

With both features, MIMO and 64QAM supported in the standard, the combination of 64QAM and MIMO will allow for further increased user throughput in scenarios (cells with isolation) where users can benefit in terms of increased throughput from favorable radio conditions such as in well tuned outdoor systems or indoor system solutions.

The core specifications have been updated to specify the support of the combination of 64QAM and MIMO, this includes:

· Specification of L1 aspects of 64QAM combined with MIMO

· Specification of L2/L3 aspects of 64QAM combined with MIMO

· Specification of Iub/Iur support for 64QAM combined with MIMO

· Specification of BS and UE requirements for 64QAM combined with MIMO for an agreed set of radio conditions/environments.

Impacted core specifications relevant for RAN5 test specifications and the combination of 64QAM and MIMO (FDD) are: 

	25.101
	UE Radio Transmission and Reception (FDD)

	25.211
	Physical channels and mapping of transport channels onto physical channels (FDD)

	25.212
	Multiplexing and channel coding (FDD)

	25.213
	Spreading and modulation (FDD)

	25.306
	UE Radio Access Capabilites

	25.331
	Radio resource control (RRC) protocol specification

	25.321
	Medium access control (MAC) protocol specification


From conformance testing perspective of the combination of 64QAM and MIMO features it is assumed that:

· core requirements of 25.101 will be covered by RF receiver and RF performance test cases in 34.121-1;
· core requirements of Layer 1 (TS 25.211, TS 25.212 and TS 25.213) will be implicitly tested by the RF receiver, RF performance, MAC-hs and radio bearer test cases;
· core requirements of Layer 2 MAC-hs (TS 25.321) will be covered by a MAC-hs test case verifying the MAC-hs transport block size selection for the 64QAM+MIMO case (FDD UE Cat 19-20);
· core requirements of Layer 3 RRC (TS 25.331) to establish HSDPA radio bearer using 64QAM+MIMO will be implicitly covered by the RF and MAC-hs test cases; and

· for radio bearer testing of 64QAM+MINO (section 14 of TS 34.123-1) this can be covered by representative test case(s) for Rel-8 HSPA radio bearer combination(s). 
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