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1. CSI requirements
The simulation results submitted to RAN4#54 are summarized in R4-101047.

1.1 Requirements for the frequency non-selective CQI (10 min)
	R4-100629
	Discussion
	Requirements for CSI reporting
	Ericsson, ST-Ericsson

	R4-100514
	Discussion
	Simulation results for CQI reporting under fading condition
	Huawei

	R4-100725
	Discussion
	Simulation results for CSI test: fading channel
	Qualcomm Incorporated


Aspects to be discussed:

· Minimum requirements for FDD
· The tentative agreement from RAN#53: alpha = 0.20, gamma = 1.05, BLER = 0.02
· Is this acceptable for all companies?
Discussion: It was clarified that the tentative requirements are currently included in 36.101 in square brackets. It was agreeable for all companies to set the requirement according to the tentative agreement.
Agreed way forward: Square brackets will be removed from the alpha, gamma, and BLER requirements for FDD.
1.2 Requirements for the frequency selective CQI, even interference (10 min)
	R4-100629
	Discussion
	Requirements for CSI reporting
	Ericsson, ST-Ericsson

	R4-100514
	Discussion
	Simulation results for CQI reporting under fading condition
	Huawei

	R4-100765
	Discussion
	Simulation results for CQI reporting test with even interference
	NEC

	R4-100869
	Discussion
	Simulation Results and Proposed Requirements for Frequency Selective CQI
	Motorola

	R4-100725
	Discussion
	Simulation results for CSI test: fading channel
	Qualcomm Incorporated


The proposals for the minimum requirements are summarized below:
	company
	alpha
	beta
	gamma
	bler

	Ericsson
	0.05
	0.25
	1.40
	0.10

	Huawei
	0.05
	0.20
	1.20
	0.05

	LGE
	0.05
	0.40
	1.10
	0.05

	Motorola
	0.05
	0.40
	1.20
	0.10

	NEC
	0.02
	0.55
	1.10
	0.05

	Qualcomm
	0.05
	0.20
	1.20
	0.02


Aspects to be discussed:

· Minimum requirements for FDD
Discussion: It was discussed whether the numbers proposed by NEC could be agreed as a compromise. This was agreeable for all companies. 
Agreed way forward: The minimum requirements for FDD will be set as alpha=0.02, beta=0.55, gamma=1.10, BLER=0.05 
1.3 Requirements for the frequency selective CQI, uneven interference (10 min)
	R4-100629
	Discussion
	Requirements for CSI reporting
	Ericsson, ST-Ericsson

	R4-100514
	Discussion
	Simulation results for CQI reporting under fading condition
	Huawei

	R4-100842
	Discussion
	Simulation results for frequency-selective uneven interference CQI reporting
	Fujitsu

	R4-100766
	Discussion
	Simulation results for CQI reporting test with uneven interference
	NEC

	R4-100869
	Discussion
	Simulation Results and Proposed Requirements for Frequency Selective CQI
	Motorola


The proposals for the minimum requirements are summarized below:

	company
	alpha
	gamma

	Ericsson
	0.70
	1.80

	Fujitsu
	0.70
	1.80

	Huawei
	0.60
	2.00

	LGE
	0.60
	1.60

	Motorola
	0.60
	1.60

	NEC
	0.60
	2.00


Aspects to be discussed:

· Minimum requirements for FDD

Discussion: Motorola proposed to define this test assuming two SNR points, separated by 1 dB, or alternatively relaxing the Gamma requirement. While both options gained some support, there was slight preference towards relaxing the Gamma, which was also seen agreeable by all companies. It was pointed out by NEC that the signal/noise flatness impact would need to be accounted in the case of the CSI requirements similarly as in the case of the demodulation requirements.
Agreed way forward: The minimum requirements for FDD will be set as alpha=0.60 and Gamma=1.6, assuming one test point per test.
1.4 Requirements for the rank indication reporting (15 min)
	R4-100629
	Discussion
	Requirements for CSI reporting
	Ericsson, ST-Ericsson

	R4-100841
	Discussion
	Further simulation results for the RI verification
	Nokia

	R4-100921
	Discussion
	Simulation results and discussion for RI reporting with one HARQ
	NEC

	R4-100529
	Approval
	Further Consideration on RI reporting test: receiver-agnostic
	Huawei

	R4-100727
	Discussion
	Simulation results for CSI test: RI
	Qualcomm Incorporated


Aspects to be discussed:

· Number of HARQ transmissions
· Option 1: Retain the current working assumption i.e. max 4 HARQ transmissions, agree a common setup for the unspecified scheduling situations, possibly re-simulating for the next meeting (as it seems that companies are using different assumptions w.r.t certain scheduling situations)
· Option 2: Change the working assumption to 1 HARQ transmission, possibly re-simulating for the next meeting (as there might be not enough results for HARQ=1 to reach agreement)
· Receiver agnostic test viewpoint raised by Huawei

· Option1: replace the test metric of the relative throughput gain with the other test metrics, e.g., the combination of relative throughput gain and absolute throughput. This option could solve the problem entirely. But it requires all the companies to re-align the simulation results for RI test.

· Option2: add the enough margins for the requirements. We notice that in the previous meeting the margins have already been applied. But we prefer more relaxation for Test-3.Based on the simulation results given in the above, we propose the below requirements for the rank indication performance requirements (i.e. Gamma2 for Test 3 = 1.10)
· Option3: Change the definition of γ2 for Test-3 and retain [1.20] as the requirement.

Discussion: There was a  lengthy discussion about the preferred number of HARQ transmissions. Some companies felt that #HARQ=1 would lead to a more robust requirement, avoiding a specification of the scheduling cases, while others expressed their preference to maintain the existing assumption of 4 HARQ transmissions. In the end changing to #HARQ=1 was seen agreeable to all companies.
Huawei summarized the main points given in their paper considering receiver agnostic RI test. Concerns were expressed regarding the specification timeline given the Test 3 was changed as Option 3 above. It was generally felt that the RI requirement for Rel-8/9 could be set as suggested by Option 2, however further refinements could be considered in Rel-10 time frame. Huawei commented that Option 2 might not be feasible for the operators as they do not want any additional relaxation. They also expressed their concern that the current test might not ensure that an advanced receiver would not be penalized. Qualcomm proposed to consider running the re-simulations also at test point SNR = 1 dB in addition to 0 dB.
Agreed way forward: It was agreed to specify the RI requirements assuming 1 HARQ transmission. The following tentative requirements were agreed in square brackets: Gamma(test1) = 1.00, Gamma(test2) = 1.05, Gamma(test3) = 1.10. Companies were invited to verify these requirements for the next meeting assuming #HARQ=1 and two test points (SNR=0dB and SNR=1dB) for the test 1. 
2. Demodulation requirements (Rel-9)

The simulation results submitted to RAN4#54 are summarized in R4-101047. 

2.1 Requirements for the low UE categories (15 min)
	R4-100896
	CR
	PDSCH performance tests for low UE categories
	Rohde&Schwarz, NTT Docomo

	R4-100712
	Discussion
	TDD performance analysis for low UE categories
	CMCC

	R4-100772
	Discussion
	Simulation result for Low UE category(FDD)
	Samsung

	R4-100843
	Discussion
	Simulation results for low UE categories demodulation performance
	Fujitsu

	R4-100927
	Discussion
	Simulation result for Low UE category(TDD)
	Samsung

	R4-100331
	Discussion
	TDD performance tests analysis for low UE categories
	CATT

	R4-100716
	Discussion
	Simulation results for Low UE categories
	NTT DOCOMO

	R4-100374
	Information
	Simulation results for Low UE category demodulation performance 
	LG Electronics

	R4-100513
	Discussion
	Simulation results for low UE categories test cases
	Huawei


Aspects to be discussed:

· FDD requirements
· Is there sufficient alignment to finalize the FDD requirements in RAN4#54?

· TDD requirements

· More results likely needed to conclude on the TDD requirements (results from 3 companies only)
· Inclusion of the additional cat-1 scenarios for DRS (as proposed in R4-094991 and R4-100331)
Discussion: It was clarified by NTT DOCOMO that the target release for the low UE cat scenarios is Rel-9. CATT commented that there is a need for low category tests for DRS as well. The framework proposed in R4-094991 was seen as an agreeable baseline for the low category DRS cases. Companies felt that the FDD requirements could be already included in the specification, based on the average performance figures given in LTE_UE_demod_csi_results_summary_v4.xls” plus the normal extra margins. More simulation results were felt to be needed to complete the TDD requirements.
Agreed way forward: The following minimum requirements were agreed for FDD:

[image: image1.emf]SIMO-T10-CAT1-FDD 5 MHz 64QAM 3/4 EVA5 1x2 Low 17,5

SIMO-T11-CAT1-FDD 10 MHz 64QAM 3/4 EVA5 1x2 Low 16,7

SIMO-T12-CAT1-FDD 10 MHz 64QAM 3/4 ETU70 1x2 Low 18,1

SIMO-T13-CAT1-FDD 10 MHz 64QAM 3/4 EVA5 1x2 High 17,8

SIMO-T14-CAT1-FDD 15 MHz 64QAM 3/4 EVA5 1x2 Low 16,8

SIMO-T15-CAT1-FDD 20 MHz 64QAM 3/4 EVA5 1x2 Low 16,7

SIMO-T15-CAT2-FDD 20 MHz 64QAM 3/4 EVA5 1x2 Low 17,3

TXDIV-2TX-T1-CAT1-FDD 5 MHz 16QAM 1/2 EVA5 2 x 2 Medium 5,9


Companies were invited to provide more results for the TDD scenarios including the DRS scenarios proposed in R4-094991.
2.2 Requirements for Band 13 and peak throughput support (15 min)
	R4-100777
	Discussion
	Simulation result for 10MHz UE demodulation performance
	Samsung

	R4-100740
	Discussion
	Simulation results for 10 MHz demod
	Qualcomm Incorporated

	R4-100767
	Discussion
	Simulation results for additional Rel-9 demodulation tests
	NEC

	R4-100846
	Discussion
	Simulation results for Rel9 UE demodulation performance
	Fujitsu

	R4-100375
	Information
	Simulation results for LTE UE demodulation performance for BAND13 and peak throughput in Rel-9
	LG Electronics

	R4-100417
	Discussion
	Considerations on Release 9 test scenarios
	Nokia


The following two scenarios were agreed in RAN4#53

· Transmit diversity 4 TX 10 MHz: a new test #2 will be added assuming “10MHz QPSK 1/3, ETU70, 4x2 low, 70%”
· Dual-layer SM 4 TX 10 MHz: the existing test #1 will be replaced with “10MHz 64QAM ¾, EPA5, 4x2 medium, 70%”
No agreement could be reached regarding

· Dual-layer SM 2 TX 10 MHz
· PDCCH/PCFICH 2 TX 10 MHz
· PHICH 2 TX 10 MHz

It is to be noted that there is some deviation in the used simulation assumptions hence preventing a direct comparison of the simulation outcome.
Aspects to be discussed:

· Testability of the proposed dual-layer scenarios. 
· It is commented in various contributions (R4-100767, R4-100417, R4-100846, R4-100633) that the required SNR level for the proposed tests might be too high considering realistic UE implementation. 
· The following alternatives are given to make the test point more feasible:
· option 1: set the minimum requirement at 30% of the maximum throughput

· option 2: lower the data coding rate to a level where minimum requirement of 70% of the maximum throughput is less than 20dB
· option 3: apply larger extra margins to account the uneven signal flatness and possible limitations in the modelling of the UE impairments
· Inclusion/exclusion of the PDCCH/PCFICH and PHICH scenarios to the verification framework
Discussion: Ericsson commented that the identified holes in the test coverage would apply also to TDD. Various companies expressed their concerns on testability of the 64QAM dual layer scenarios. Verizon asked what would be the main issue regarding the testability. It was clarified that the expected TX and RX impairments would limit the maximum achievable SNR level. A large variation was identified in the alignment results, possibly indicating variations in the impairment modelling.
Agreed way forward: The details of the bc-13 and high throughput scenarios were left for further discussions, however targeting for a finalization in RAN4#55 meeting. Companies are invited to provide their views on the open cases for the next meeting, preferably accompanied by simulation results.
3. Other issues
3.1 Handling of the LTE UE demodulation and CSI issues in RAN4 Ad-Hoc#2
It was proposed by NEC to recommend the inclusion of the rel-8 and rel-9 UE demodulation and CSI aspects in the agenda of the RAN4 Ad-Hoc #2. A consensus of the participating companies was that the inclusion of these issues would be beneficial for the finalization of the open rel-8 and rel-9 demodulation and CSI issues in a timely manner.
