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1 CA UE demodulation requirements
1.1
UE demodulation results for CA

Discussion points

· Alignment results are collected in R4-115265, any miss collection?
· Clarification on 70% throughput performance requirement as per CC or aggregated throughput:
· R4-115153 (Motorola Mobility): For test cases with more than one component carrier, the term “throughput” refers to aggregated throughput which is the sum of throughput values of all component carriers.
· R4-115265 (Renesas): The reference value for the fraction of maximum throughput specified in the performance requirement is calculated by averaging the fraction of maximum throughput per component carrier.
· R4-114881 (Huawei): Proposal 3: It is suggested that the test metric for the demodulation requirements should be defined per CC.
Agreed Way forward:
· Demodulation throughput requirement definition should be based on the principle that: For test cases with more than one component carrier, the term “throughput” refers to aggregated throughput which is the sum of throughput values of all component carriers. The actual clarification wording can be revised.
· Based on last meeting’s agreement and results submitted from different companies, it is agreed that no additional test tolerance study is needed in the future for the frequency error of 30Hz. Last meeting’s agreement from R4-114842:
· Define CA demodulation requirements assuming a maximum relative frequency error of 30Hz in test equipments with side conditions of 1ms as the measurement period and 80MHz as the measurement bandwidth.
Items to be finalise by Friday:

· Interest companies are encouraged to submit impairment results to RAN4#61 aiming to finalise all FDD and TDD demodulation requirements for CA. Results are to be based on single-carrier throughput and assuming no frequency error and [no additional impairments] due to CA.

1.2  Margin [TBD] dB to account for additional CA RF impairments
R4-114346 (Ericsson, ST-Ericsson):
· No explicit RF impairments model need to be specified for intra- and inter-band carrier aggregation. Nor a maximum amount of EVM should be defined. Companies can take into account the RF impairments into the proposed margin as done for Release 8.
R4-115153 (Motorola Mobility):

· Apply intra-band CA specific margins based on operating SNR values as given in Table 2.
Table 2 Simplified margin table for intra-band CA UE performance requirements

	
	SNR < 15dB
	15dB ≤ SNR < 20dB
	SNR ≥ 20dB

	Margin (dB)
	0.1
	0.2
	0.4


R4-114881 (Huawei, HiSilicon):
· Proposal 1: It is suggested not to explicitly employ the additional impairment margin for CA demodulation requirements, and each company can provide the simulation results with their desired implementation margins.
· Proposal 2: For normal demodulation requirements, the same requirements could apply for both Pcell and Scell. For sustained data rate, we should allow the relaxation of performance requirements on Scell.

Discussion points:

· Do we need to add these margins for CA demod requirements?

· Can we agree on the proposed values?

Agreed Way forward:
· Further offline discussion is needed with an aim to finalise this issue by Friday.
1.3 UE demodulation requirements with power imbalance
R4-115273 (Huawei, Renesas, Fujitsu, HiSilicon):
Table 1 Simulation assumptions for FDD power imbalance test

	Parameter
	Unit
	Value

	Bandwidth class
	MHz
	2x20, Class C

	Transmission mode
	
	1

	Antenna configuration
	
	1x2 

	Propagation condition
	
	Static propagation condition (Note1)

	CodeBookSubsetRestriction bitmap
	
	n/a

	Downlink power allocation
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at antenna port of Scell
	dBm/15kHz
	-79

	Symbols for unused PRBs of PCell
	
	OCNG

	Cyclic prefix
	
	Normal

	Number of HARQ process
	Process
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	UE category
	
	5-8

	Measurement channel for PCell
	
	[R.xx FDD]

	Measurement channel for SCell
	
	[OCNG] (FDD Pattern is FFS Note 3)

	Test  Metric
	
	Relative Throughput on PCell([TBD])

	Note 1:
No external noise sources are applied
Note 2:   Unless stated otherwise, all the parameters applies for both PCell and SCell

Note 3:   The certain OCNG pattern is used to fill the SCell control channel and PDSCH. 


R4-115167 (Ericsson, ST-Ericsson):
· The RX image is implicitly tested for SDR test (UE functionality: minimum performance) and test configuration does not represent a realistic scenario (verification of system performance). Hence there is not need to add a further test, which reduces test count.

· If intra-band contiguous CA in a macro and pico/RRH scenario (Case #4) is considered a common user scenario, we recommend a study of a case with larger dynamic range, larger power differences and different channel profiles.
Discussion points:

· Take R4-115231 as the baseline document for alignment results submission?
Agreed Way forward:
· Offline discussion is needed.
1.4
CA soft channel buffer testing

R4-115208 (NTT DOCOMO):
Proposal 1) Test cases for soft buffer limitation should be specified to exclude the UEs supported non-instantaneous buffer and non-optimal buffering UEs
Proposal 2) Target SNR value for testing should be defined for the UEs supported the instantaneous buffer.
	Channel BW
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	Applicable UE categories/capabilities

	
	
	
	
	Fraction of Maximum Throughput
	SNR (dB)
	UE Cat
	MIMO
capability
(1)
	CA capability
(2)

	2 x 10 MHz
	64QAM
3/4

(TM3)
	Static
	Clause B.1

(2x2)
	TBD
	TBD
	3
	2
	xA-yA, xB, or xC


R4-115165 (Ericsson, ST-Ericsson):

	Description
	UE Category
	Channel
Model
	Antenna
configuration
	Verification
point

	2x20MHz,

64QAM 3/4
	3
	EVA5
	2x2 low
	70 % tp


R4-115240 (Qualcomm):

Proposal 1: The FDD and TDD SIMO test cases for 2x20 MHz introduced in [2] should be extended to UE categories 3 and 4 since no soft buffer limitation occurs.

Proposal 2: A demodulation test should be introduced for UE categories 3 and 4 applying TM3 rank 2 in 2x20 MHz to test performance in case of soft buffer limitation. The modulation and coding scheme should be either 16QAM-1/2 or 64QAM-3/4.

Proposal 3: The SNR requirement could be defined for 30% of peak throughput if the 70% throughput ratio does not allow sufficient performance differentiation.

The following scenarios are defined for FDD and TDD:

	Scenario
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	
	

	FDD
	2x20 MHz
	R.30 FDD
	[TBD]
	EVA70
	2x2 Low
	[30] or [70]
	[TBD]
	3-4
	CL_A-A, CL_C

	TDD
	2x20 MHz
	R.30-1 TDD
	[TBD]
	EVA70
	2x2 Low
	[30] or [70]
	[TBD]
	3-4
	CL_C


R4-115081 (Intel):

Proposal 1: A test or tests should be chosen such that significant performance difference can be observed between UE with and without instantaneous buffers.
Proposal 2:2x20 MHz and a fading channel like EVA should be used in the test scenarios in order to 1)  differentiate the UE performance with or without proper soft buffer management and 2) maintain reasonable test SNR. In terms of MCS, 16QAM ½ is a good choice for UE category 3. Other UE categories require further study.
Discussion points:

· Inconsistent result observations from different company.
Agreed Way forward:
· 2x20MHz

· TM3

· 16QAM ½ (2-layer transmission) and 64QAM ¾ (1-layer transmission)
· EVA[5], 2x2 low correlation

· UE Cat. 3 and 4

· RV sequence {0,1,2,3} for 16QAM, {0,0,1,2} for 64QAM
· Alignment result (including 6% EVM, realistic channel and interference estimation) with and without instantaneous buffer

· Intel to draft simulation assumption document (including TBS sizes)
· Companies are encouraged to submit aggregated throughput results to RAN4#61.
1.5
Sustained Data Rate HARQ setting for TDD

R4-115166 (Ericsson, ST-Ericsson):
Option 1: Use UL/DL configuration 5 with HARQ process number 15 but this test case needs to be re-evaluated for system performance and keep the current 85% TP point as requirement.

Option 2: Use UL/DL configuration 1 with HARQ process number 7 to avoid the bundling problem but this test case has the limitation of the maximum throughput to achieve.

Option 3: Use UL/DL configuration 2 with HARQ process number 10 as a compromise to achieve a relative high peak throughput with reasonable SNR range and less impact from the bundling problem.

We propose option 3 to be used for further SDR TDD test scenario.
Discussion points:

· Which option from the above to move forward with?

· Additional option can be considered: compare results between HARQ process 7 and 15.

Agreed Way forward:
· Further evaluation on resolving this issue is needed until RAN4#61.
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