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1. Simulation results
1.1 Results from the alignment simulations
The results from the RAN4#50 alignment simulations are collected in R4-091003 and summarized in the tables below. The results from RAN4#49bis and the number of participating companies (NC) are given as well.
	Scenario
	Description
	NC
	Spread in RAN4#49bis
	Spread in RAN4#50

	FDD 9.1
	1x2 PHICH 10MHz ETU70 low ACK
	9
	2.3 dB
	2.3 dB

	FDD 9.2
	2x2 PHICH 1.4MHz SFBC EPA5 low ACK
	9
	5.4 dB
	2.5 dB

	FDD 9.3
	4x2 PHICH 10MHz SFBC-FSTD EVA5 med ACK
	7
	2.7 dB
	2.4 dB

	FDD 9.4
	1x2 PHICH 10MHz ETU70 low ACK
	9
	4.6 dB
	4.1 dB


	Scenario
	Description
	NC
	Spread in RAN4#49bis
	Spread in RAN4#50

	TDD 9.1
	1x2 PHICH 10MHz ETU70 low ACK
	6
	4.6 dB
	3.0 dB

	TDD 9.2
	2x2 PHICH 1.4MHz SFBC EPA5 low ACK
	6
	3.1 dB
	2.6 dB

	TDD 9.3
	4x2 PHICH 10MHz SFBC-FSTD EVA5 med ACK
	5
	1.4 dB
	3.7 dB

	TDD 9.4
	1x2 PHICH 10MHz ETU70 low ACK
	6
	0.7 dB
	1.9 dB

	TDD 11.1
	1x2 QPSK 1/3 10MHz Full RB
	5
	0.6 dB
	1.2 dB

	TDD 11.2
	1x2 16QAM 1/2 10MHz Full RB
	5
	0.5 dB
	0.8 dB

	TDD 11.3
	1x2 64QAM 3/4 10MHz Full RB
	4
	0.5 dB
	0.8 dB

	TDD 11.4
	1x2 16QAM 1/2 10MHz 1PRB
	5
	1.5 dB
	0.8 dB


Chairman pointed out that there’s still rather high spread in PHICH scenarios.

Way forward: It was agreed to look for further alignment for FDD/TDD scenarios 9.1-9.4 (PHICH).
1.2 Requirements to be included as part of 36.101 v.8.5.0
The simulation results including impairments are collected in R4-091004. Shown below are the possible requirements to be added as part of the next version of 36.101.
Note that the following additions have been made relative to the table discussed in ad-hoc. The changed cases are highlighted in yellow, the old values (if changed) given in parenthesis.
· Correction of Freescale’s result on FDD/TDD scenario 10.1 

· Addition of one result from ZTE on TDD scenario 2.1

· Addition of various results from Qualcomm

In addition a proposal for the extra margins is given below (highlighted numbers).

	Scenario
	Description
	NC
	Spread
	Average
	Margin
	Ref. SNR

	FDD 1.4
	1x2 QPSK 1/3 10MHz HST low
	10
	1.2
	-2.9
	0.5
	-2.4

	FDD 7.2
	2x2 QPSK 1/3 10MHz SFBC HST low
	10
	1.7
	-2.8
	0.5
	-2.3

	FDD 7.3
	4x2 QPSK 1/3 1.4MHz SFBC-FSTD EPA5 med
	10
	2.1
	-0.3
	0.5
	0.2

	FDD 8.2
	2x2 2CCE DCI2 1.4MHz SFBC EPA5 low
	11
	2.7
	4.3
	0.0
	4.3

	FDD 8.3
	4x2 4CCE DCI2 10MHz SFBC-FSTD EVA5 med
	8
	1.8
	0.9
	0.0
	0.9

	FDD 9.1
	1x2 PHICH 10MHz ETU70 low ACK
	12
	2.4
	5.2
	0.3
	TBD

	FDD 9.2
	2x2 PHICH 1.4MHz SFBC EPA5 low ACK
	12
	2.5
	5.3
	0.3
	TBD

	FDD 9.3
	4x2 PHICH 10MHz SFBC-FSTD EVA5 med ACK
	9
	1.7
	5.7
	0.3
	TBD

	FDD 9.4
	1x2 PHICH 10MHz ETU70 low ACK
	12
	3.4
	0.3
	0.3
	TBD

	FDD 10.1
	1x2 PBCH 1.4MHz ETU70 low
	9
	3.1 (6.6)
	-6.4 (-6.9)
	0.3
	-6.1

	FDD 10.2
	2x2 PBCH 1.4MHz EPA5 low
	8
	1.7
	-5.1
	0.3
	-4.8

	FDD 10.3
	4x2 PBCH 1.4MHz EVA5 medium
	6
	1.9
	-3.8
	0.3
	-3.5


	Scenario
	Description
	NC
	Spread
	Average
	Margin
	Ref. SNR

	TDD 1.4
	1x2 QPSK 1/3 10MHz HST low
	5
	1.0
	-3.1
	0.5
	-2.6

	TDD 2.1
	1x2 QPSK 1/3 1.4MHz EVA5 low
	7
	2.3
	-1.0
	0.5
	-0.5

	TDD 2.2
	1x2 64QAM 3/4 3MHz EVA5 low
	8
	2.4
	16.8
	0.8
	17.6

	TDD 2.3
	1x2 64QAM 3/4 5MHz EVA5 low
	9
	2.7
	16.8
	0.8
	17.6

	TDD 2.4
	1x2 64QAM 3/4 15MHz EVA5 low
	8
	1.9
	17.0
	0.8
	17.8

	TDD 2.5
	1x2 64QAM 3/4 20MHz EVA5 low
	8
	1.8
	16.9
	0.8
	17.7

	TDD 3.1
	1x2 16QAM 1/2 3MHz 1PRB ETU70 low
	9
	2.0
	1.6
	0.5
	2.1

	TDD 3.2
	1x2 16QAM 1/2 10MHz 1PRB ETU70 low
	9
	2.2
	1.5
	0.5
	2.0

	TDD 3.3
	1x2 16QAM 1/2 20MHz 1PRB ETU70 low
	9
	2.2
	1.6
	0.5
	2.1

	TDD 4.1
	2x2 QPSK 1/3 10MHz SCW 6PRB EVA5 low
	7
	1.6
	-3.6
	0.5
	-3.1

	TDD 4.2
	2x2 QPSK 1/3 10MHz SCW 50PRB EPA5 high
	8 (7)
	3.2 (1.9)
	-3.8 (-4.1)
	0.5
	-3.3

	TDD 4.3
	4x2 QPSK 1/3 10MHz SCW 6PRB EVA5 low
	8 (7)
	1.7
	-4.2
	0.5
	-3.7

	TDD 5.1
	2x2 16QAM 1/2 10MHz MCW 50PRB EVA5 low
	8 (7)
	2.8
	12.3 (12.2)
	0.5
	12.8

	TDD 5.2
	2x2 16QAM 1/2 10MHz MCW 50PRB ETU70 low
	8 (7)
	1.7
	13.4 (13.3)
	0.5
	13.9

	TDD 5.3
	4x2 16QAM 1/2 10MHz MCW 6PRB EVA5 low
	8 (7)
	2.5
	10.2
	0.5
	10.7

	TDD 6.1
	2x2 16QAM 1/2 10MHz LD-CDD EVA70 low
	9 (8)
	1.7
	12.6
	0.5
	13.1

	TDD 6.2
	4x2 16QAM 1/2 10MHz LD-CDD EVA70 low
	8 (7)
	1.7
	13.7
	0.5
	14.2

	TDD 7.1
	2x2 16QAM 1/2 10MHz SFBC EVA5 med
	9 (8)
	2.3
	6.3
	0.5
	6.8

	TDD 7.2
	2x2 QPSK 1/3 10MHz SFBC HST low
	5
	1.0
	-2.8
	0.5
	-2.3

	TDD 7.3
	4x2 QPSK 1/3 1.4MHz SFBC-FSTD EPA5 med
	6
	0.8
	-0.7
	0.5
	-0.2

	TDD 8.2
	2x2 2CCE DCI2 1.4MHz SFBC EPA5 low
	8
	2.2
	4.2
	0.0
	4.2

	TDD 8.3
	4x2 4CCE DCI2 10MHz SFBC-FSTD EVA5 med
	6
	1.7
	1.2
	0.0
	1.2

	TDD 9.1
	1x2 PHICH 10MHz ETU70 low ACK
	7
	3.4
	5.7
	0.3
	TBD

	TDD 9.2
	2x2 PHICH 1.4MHz SFBC EPA5 low ACK
	7
	2.4
	5.3
	0.3
	TBD

	TDD 9.3
	4x2 PHICH 10MHz SFBC-FSTD EVA5 med ACK
	6
	3.1
	6.0
	0.3
	TBD

	TDD 9.4
	1x2 PHICH 10MHz ETU70 low ACK
	7
	2.5
	1.0
	0.3
	TBD

	TDD 10.1
	1x2 PBCH 1.4MHz ETU70 low
	9 (8)
	1.7 (5.4)
	-6.7 (-7.2)
	0.3
	-6.4

	TDD 10.2
	2x2 PBCH 1.4MHz EPA5 low
	7
	0.9
	-5.1
	0.3
	-4.8

	TDD 10.3
	4x2 PBCH 1.4MHz EVA5 medium
	6
	3.0
	-4.4
	0.3
	-4.1


NEC pointed out that they did not submit any results for PBCH scenarios 10.1 and 10.2. It turned out that the PBCH results from NTT DoCoMo were in wrong place. This will be corrected in the final version of the excel sheet. 
Chairman commented that the Freescale performance for scenario 10.1 is significantly better compared to others. Freescale clarified that the correct performance should be -6.8 dB. This will be corrected in the final version of the excel sheet.
NEC asked why there are no alignment results for the PBCH scenarios. Chairman clarified that they were provided in the last meeting.

There was no agreement on the extra margin to be added on control channel requirements. Ericsson commented that they would like to have zero dB margin for all control channel scenarios (8.1-8.3, 9.1-9.4, 10.1-10.4). China Mobile supported Ericsson’s view. Nokia and Motorola expressed a preference for a small margin (0.3 dB was suggested). 

Motorola asked for a clarification on the content of the PRBs not intended for the verified UE in single-PRB scenarios.  They commented that adding zeros might have an impact on AGC in the high-bandwidth scenarios. Chairman clarified that a proposal from NEC (R4-090753) was agreed in the main meeting, specifying OCNG (random data) for the unused resource blocks.

Way forward:. It was agreed that all listed requirements, excluding scenarios 9.x and 11.x, can be added to 36.101, given an agreement on extra margins is reached.
2. Simulations for RAN4#50bis

The simulations are based on revision 6 of the demodulation framework (R4-090188).
Impairment simulations
· TDD scenarios 11.1 – 11.4.

· FDD scenarios 9.1-9.4.

· TDD scenarios 9.1-9.4.

Alignment simulations
· FDD scenarios 9.1-9.4.

· TDD scenarios 9.1-9.4.
3. Outstanding issues on the UE demodulation framework

3.1 Correction of the PMI feedback delay
· Both R4-090568 (Nokia) and R4-090795 (Fujitsu) show that the impact of the additional 2 ms delay is within 0.1 dB. Both contributions recommend changing the eNB processing delay of scenarios 4.1-4.3 and 5.1-5.3 from 2 ms to 4 ms.
Ericsson commented that they have similar results.

Way forward: eNB PMI processing delay will be increased from 2 ms to 4 ms.
3.2 Demodulation with MBSFN configuration
· R4-090717 (Qualcomm) shows that the relative performance of TDD scenario 3.2 is very similar to the proposed MBSFN scenario. Proposes a new FRC to be added as part of 36.101.
Nokia commented that the actual requirements could be left in square brackets.
Way forward: Qualcomm will provide a CR introducing the new verification scenario.
3.3 Number of information bits in DwPTS
· R4-090813 (Qualcomm) points out that most of the current DwPTS payloads cannot be signaled. Proposes new DwPTS payloads in the accompanying CR (R4-090814).
Ericsson indicated that they will need to check the numbers but agree on the principle.
Way forward: The principle presented in 813 was agreed as a way forward but companies are given more time to check the values and provide feedback to Qualcomm. The aim is to agree CR in this meeting.
3.4 Updates to Clause 8
· R4-090620 (Ericsson, not available yet) provides additional test cases for UE demodulation.

· R4-090880 (CATT) provides performance requirements for TDD PDSCH.
· R4-090808 (China Mobile) provides performance requirements and reference measurement channels for TDD PDSCH demodulation with UE-specific reference symbols.

Ericsson suggested that all changes could be merged into one CR.

Way forward: Interested companies will work together to provide CR(s) for Clause 8.
4. Verification of the CQI definition (PUCCH 1-0 single codeword)
· R4-090864 (Freescale) proposes a modification on the bias test to take into account the ambigious mapping of CQI index 1 and 2.

· R4-090623 (Ericsson) proposes some additional modifications related to the reporting periodicity and power allocation.
Chairman commented that the reference channel modifications need to be extended to TDD as well.
Way forward: The proposed changes will be embedded into spec in this meeting. The reference channel modifications could be postponed to the next meeting, leaving a placeholder in spec.
5. Verification of the CQI definition (PUCCH 1-1 dual codeword)
· Variance and bias test for codewords 0 and 1
· R4-090624 (Ericsson) recommends that both bias and variance test should be set relative to codeword 0.
· R4-090865 (Freescale) recommends that both bias and variance test should be set relative to the median CQI of the respective codeword in order to make the test more receiver agnostic.
Ericsson expressed their support for the approach proposed by Freescale. 
Way forward: Freescale and Ericsson will merge the changes in a single CR. The requirements will be kept in square brackets.
6. Verification of the FD tracking of the reported CQI (PUSCH 3-0)
· Verification of the FD averaging
· R4-090816 (Qualcomm) shows some simulation results that stem with the results earlier provided by Ericsson.
· R4-090569 (Nokia) provides a correction on the simulation results shown in the previous meeting. It is concluded that the minimum requirement should be set to offset zero to minimize the sensitivity against SNR. It is also shown that the zero offset is relatively sensitive against the excessive FD averaging. 
· R4-090625 (Ericsson) shows some further simulation results and, based on these, recommends that the variance test should be based on the offset level +2 assuming ‘medium’ and ‘high’ SNR.
· R4-090752 (NEC) shows simulation results that confirm the validity of the subband testing method. It is proposed that more consideration should be given for the selection of test tolerances before agreeing any values. It is also recommended to use a high correlation channel rather than fully correlated channel.
Ericsson commented that they would be fine adopting the zero offset and full correlation, however leaving all numbers in square brackets. NEC preferred partial correlation. Qualcomm preferred zero offset and full correlation.

Way forward: Basing the requirement on zero offset was agreed. Full correlation was also agreed as a working assumption. Parameters will be left in square brackets and studied further.
· Verification of the CQI tracking
· R4-090625 (Ericsson) proposes to put a requirement on the throughput increase when comparing the cases 1) when the best subband and TF are selected, and 2) when using a fixed TF indicated by median wideband CQI at a random subband. It is also proposed to add a sanity check for the tp test to prevent passing the test in the case of very low throughput.
Nokia wondered whether BLER should be adopted as a metric instead of the throughput. Ericsson commented that they could consider BLER but would prefer the throughput, adding that the sanity check might not be needed. Nokia commented that the checking of BLER would serve as a sanity check as well. 
 Way forward: Further analysis on the test metric will be needed.
· Interference averaging

· R4-090818 (Qualcomm) proposes a test configuration for the verification of CSI reporting with uneven interference pattern.

There was a lengthy discussion on the necessity for a CQI test in the case of an uneven interference pattern. As conclusion, it was felt that the expected UE behaviour wr.t. interference averaging need to be clarified before final conclusion can be reached.
Way forward: Further discussions needed.
7. Verification of the TD tracking of the reported CQI
· Verification of the TD averaging
· R4-090817 (Qualcomm) evaluates the two-tap channel based approach proposed by Nokia in RAN4#49bis. The simulation results confirm that the model can be used to validate the time domain averaging. It is recommended that a “stabilize phase” subframe is added to the test timeline to reduce the sensitivity against the averaging window location.
· R4-090570 (Nokia) evaluates the EPA5 based approach proposed by Ericsson in RAN4#49bis. It is shown that the method is feasible although not very sensitive against the TD averaging. It is suggested that a higher-Doppler channel such as the semi-static two-tap or EPA70 could be considered as a possible improvement.
· R4-090626 (Ericsson) studies the sensitivity of the EPA5 based approach w.r.t the variations in SNR. It is concluded that, although there is some variability in the percentile, the approach would be feasible.
· Verification of the CQI tracking

· R4-090626 (Ericsson) proposes a requirement based on ratio “TP using the TBS indicated by the reported wideband CQI” and “TP using the TBS indicated by the wideband CQI median”. The sensitivity w.r.t the variations in input SNR is also studied, ending to a conclusions that the reporting period should be set as short as possible to maximize the TP ratio. Furthermore, a similar lower bound as in the FD case is suggested as a sanity check.
There was a discussion on the benefits and drawbacks of the proposals from Ericsson and Nokia. Qualcomm commented that the two-tap model is more sensitive against the excessive TD averaging and would imply stricter requirement. Ericsson commented that the throughput test is sensitive enough against the TD averaging, and furthermore feedback delay and periodicity need to be considered when setting a test like this. 

Ericsson commented that at least some text needs to be added in 36.101 during this meeting. Chairman added that at least placeholders would be needed.
Way forward: Companies are invited to provide further analysis on the proposed methods.
8. Verification of the PMI reporting
· Minimum requirement
· R4-090520 (Anritsu) proposes to seek the SNR at fixed [80 %] throughput (for random precoder) and then decrease the SNR to measure the gain for UE feedback.
· R4-090571 (Nokia) proposes to seek the SNR at fixed [60 %] throughput (for random precoder) and then increase the throughput to measure the gain for UE feedback.

· R4-090627 (Ericsson) proposes to set the requirement based on the difference between the SNR(s) required to achieve [90%] of the maximum throughput when the transmitter precoders are varying randomly and when configured according to the UE reports, respectively.
There was a discussion on the verification metric i.e. whether SNR gain or throughput gain should be selected. Ericsson expressed their preference for the SNR gain over throughput gain.
Docomo asked whether there would be random or fixed precoder for each subband. Ericsson commented that there could be a problem choosing the fixed precoder and hence random would be preferred. Icera commented that larger performance difference is seen between fixed and deterministic precoding. 
· Reference channels and reporting mode
· R4-090888 (Icera) concludes that the proposed approach based on relative throughput is suitable for testing of the wideband PMI report for PUSCH mode 3-1, but is affected by a performance issue if applied to the frequency-selective PMI report for PUSCH mode 1-2.
· R4-090627 (Ericsson) proposes the following two combinations: 1) QPSK 1/3 10 MHZ EVA5 PUSCH3-1, and 2) 16QAM-1/2 20 MHz EPA5 PUSCH1-2

No agreement could be reached on the selection of reference channels.

Way forward: Discussions will continue offline.
9. Updates on clause 9

· R4-090623 (Ericsson) provides a suggestion for headlines in Clause 9.
Nokia commented that some clarification would be needed on the current proposal for headlines, and overall more generic headlines would be preferred.
Way forward: Ericsson will provide a CR on issues that are agreeable to all companies, including possible editorial corrections.
10. AOB
None.
