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1 Demodulation Test

R4-130070
Framework for DL CoMP demodulation test





Source: Qualcomm Incorporated

Proposals: 

Proposal 1: Reuse TM9 demodulation test framework as much as possible for TM10 CoMP demodulation test.

Proposal 2: TM10 CoMP demodulation test should be designed to verify proper PDSCH rate matching and timing and frequency error compensation between TPs for behavior B UE based on dynamic PQI signaling. 

Proposal 3: For CoMP deployment scenario, consider scenario 3 with colliding CRS and assume both timing and frequency offset between TPs. 

Proposal 4: For UE with multiple CSI process capability, define TM10 demodulation test based on 2 TP setup with dynamic TP switching between TP1 and TP2. 
Proposal 5: For UE with single CSI process capability, define TM10 demodulation test based on 2 TP setup with PDSCH transmission from only TP2.

Proposal 6: Consider timing offset of -1us and 1.5us and frequency offset of 200Hz for the test. 

Proposal 7: Define separate TM10 demodulation test for single CSI process and multiple CSI process UE. There is no need to configure CSI feedback in the test. 

R4-130257
Tests for DL CoMP UE demodulation and CSI performance requirements





Source: NEC

Proposals: 

Proposal 1: Impact of TAE due to non-collocation of CRS and CSI-RS/PDSCH DMRS for TM10 should be tested in CoMP.

Proposal 2: Impact of FAE due to non-collocation of 1) CRS and CSI-RS/ PDSCH DMRS or 1) CRS/ CSI-RS and PDSCH DMRS should be tested.

Proposal 3: Consider introducing rate matching tests for PDSCH.
R4-130314
Overview of downlink CoMP PDSCH demodulation performance requirements





Source: Samsung

Proposals: 

Proposal 1: Introduce single demodulation test case under TM10 to verify UE correct implementation for QCL behavior B, RE mapping and rate matching.

Proposal 2: Introduce demodulation test case based on single CSI process.
Proposal 3: Scenario 2/3 can be taken as CoMP reference deployment scenario for test case design

Proposal 4: Demodulation test case is designed with dynamic DL PDSCH transmission switch between 2 TPs with multiple PQI configurations.
Proposal 5: It is proposed to consider the following bandwidth and MCS combination:

· Case 1: 10MHz/50RB with 64QAM ¾, EPA5Hz

· Case 2: 1.4MHz/6RB with 16QAM1/2, EVA5Hz

Propose 6: It is proposed to consider the dynamic timing offset within [-0.5us ~ 2us] and the frequency offset within [100Hz ~ 200Hz]

R4-130450
Framework document for quasi co-location impact on TM10 UE demodulation requirements





Source: Huawei, HiSilicon

Proposals:
The up-to-date simulation assumptions and framework for the study of non-quasi-colocated antennas.
R4-130523
PDSCH demodulation test for Comp





Source: Ericsson, ST-Ericsson

Proposals: 

Proposal 1: Verify through appropriate tests that the UE follows the

“Estimate the parameters on what you try to demodulate instead of from something else whenever possible” principle.

Proposal 2. Isolate subset of characteristics which can be tested by each test and make sure that a clear discrimination between a wrong behaviour A and a UE correctly taking into account behaviour B is possible.

Proposal 3: We propose to add the following tests under CoMP:

· Test A and B for Frequency error correction.

· Test C for timing error correction

· Test D for SNR correct estimation and channel related parameters

· Test E to verify DPS

· Tests F to verify SFN transmission
R4-130761
Consideration on DL CoMP Performance Tests





Source: Renesas Mobile Europe Ltd.

Proposals: 

Proposal 1: TM10 with behaviour B should be configured for the demodulation test.

Proposal 2: 64QAM is adopted for the demodulation test configuration.

Proposal 3: MBSFN based serving cell blanking for verifying behaviour B operation is adopted for test setup to favour the usage of 64QAM.

Proposal 4: Either Scenario 2 or Scenario 3 can be used for test setup. Scenario 2 is slightly preferred due to less work load.

Proposal 5: Rank 1 transmission is preferred for test configuration.
Discussion:
Issue1: PDSCH demodulation test cases are designed based on 
Option 1) single CSI process configuration for both 7-0 and 7-1 UEs. 

Option 2) Multiple CSI processes according to UE capability
Company view: 

Option 1: Qualcomm, Samsung,
Option 2: Samsung
Issue 2: Which features listed below are needed to be tested in PDSCH demodulation test case? If needed, each feature is jointly tested or separately tested?
1 QCL related features
1.1 UE perform correct timing offset compensation according to PQI signaling 
1.2 UE perform correct frequency offset compensation according to PQI signaling
1.3 UE perform correct SNR estimation based on DM-RSs rather than CRSs 
1.4 UE perform correct channel parameters estimation (e.g. delay spread, PDP ) based on the DM-RS or CSI-RS according to PQI signaling
1.5 UE perform correct frequency offset compensation based on DM-RS  (to avoid issues related to unreliable CRSs) (E///: R4-130523)
2 CoMP related features

2.1 UE perform correct rate matching around NZP CSI-RS resource, ZP CSI resource and the configured CRS according to PQI signaling

2.2 UE support the dynamic point change for PDSCH transmission (for feature 7-1 UE only).
Observations on features list to be verified:

(1) It is observed that most companies can agree on feature 1.1, 1.2, 1.3, 1.4 and feature 2.1, 2.2.

Support: Samsung, Intel, Qualcomm, Huawei
(2) Regarding feature 1.5, 

Support: Ericsson
Objection: Samsung, Intel, Qualcomm, Renesas
Agreement: 
Feature 1.1, 1.2, 1.3, 1.4 and feature 2.1, 2.2 should be verified
Different receiver algorithm for frequency compensation is not precluded. 

E/// will draft WF for above agreements. 

Objection: Ericsson

E///: Receiver algorithm for frequency compensation is not defined and several options have proposed, e.g. CRS-IC, CRS based, DMRS based.  
FFS for feature 1.5 in next meeting
Test case design to cover the feature lists (feature 1.1, 1.2, 1.3, 1.4 and feature 2.1, 2.2)
Option 1 (1 test case):
One test case A for both 7-0 and 7-1 UE to cover all features, i.e. feature 1.1, 1.2, 1.3, 1.4 and feature 2.1

Option 2 (6 test cases):

Two test cases B and C to cover feature 1.1 and feature 2.1

One test case D to cover feature 1.2 and feature 2.1
One test case E to cover feature 1.3 and 1.4
One test case F to cover feature 2.2

One test case G to cover feature 1.5
Option 3


One test case for 7-0 UE to cover feature 1.1 1.2 1.3 1.4 and feature 2.1 


One test case for 7-1 UE to cover feature 1.1. 1.2 1.3 1.4 and feature 2.1 2.2 
Companies’ view:
Option 1: Renesas, NSN
Option 2: Ericsson, DCM
Option 3: Samsung, QC, Intel, LGE, HW, MTK
Agreements: 

Most companies prefer Option 3 as baseline pending feasibility study in next meeting
FFS for option 1 and option 2 in next meeting.  

Issue 3: Test case configuration for each test case, 

1. TP configuration:

a) 2 TP is configured. 

b) Each TP has different cell ID, e.g. CoMP scenario 2/3.
2. How to configure the PDSCH transmission?

a) PDSCH transmission is dynamically switched among TPs for 7-1 UE
b) PDSCH transmission is fixed from one TP.for 7-0 UE
Discussion:

Which TP should transmit PDCCH?

· Serving cell

· Strongest cells

3. How to configure the CRS shift for different TPs?

a) Colliding CRS

b) Non-colliding CRS

4. What’s the power imbalance between TPs seen by UE?

a) 0dB

b) 4dB
c) 8dB
d) Other values
5. How to handle CRS interference in test cases?

a) No need for specific CRS interference handling
b) Consider CRS-IC receiver
c) Configure MBSFN
d) Use DM-RS based frequency compensation. In that case there are no problems with CRS interference.
Agreement: 
No discussion
2 CSI Test

R4-130071
Framework for DL CoMP CSI test





Source: Qualcomm Incorporated

Proposals: 

Proposal 1: Define TM10 CSI test to verify that UE measures noise/interference from IMR for CSI calculation and UE can handle declared number of CSI processes. Extend TM9 CQI definition test in static channel for this purpose. 

Proposal 2: Define TM10 CSI accuracy test to verify performance of interference measurement from IMR. Reuse one TM9 fading channel CQI test for this purpose. 

Proposal 3: Consider timing offset of 1.5us and frequency offset of 30Hz for CSI test in static channel.

Proposal 4: Introduce additional CQI delta metric to verify UE capability to handle multiple CSI process similar to CA CSI test. 

Proposal 5: Define two PDSCH BLER subtests corresponding to two different interference conditions on IMRs.

Proposal 6: Select CQI fading channel test for frequency selective interference as a reference for DL CoMP CQI fading channel test.

Proposal 7: Define CQI test in fading channel with single TP configuration. 
R4-130257
Tests for DL CoMP UE demodulation and CSI performance requirements





Source: NEC

Proposal 4: A total of two set of tests are proposed for CSI feedback test: one for single CSI process and the other for multiple CSI processes. 

Proposal 5: CSI feedback accuracy testing for a single CSI process should include testing the implications of CSI-RS and PDSCH collocation/ non-collocation, as well as if IMR has been used or not.

Proposal 6: CSI feedback accuracy test and IMR test for a single CSI process should be grouped to a single test. 

Proposal 7: CQI and RI tests are required for CSI feedback tests in CoMP scenario. PMI tests are not needed. 

Proposal 8: A separate and 2nd CSI test set is needed for multiple CSI processes. 

Proposal 9: Multiple CSI processes test should be for 3 CSI processes.
R4-130318
CSI test cases design for Downlink CoMP





Source: Samsung

Proposals: 

Proposal 1: Introduce two CQI test cases for downlink CoMP UEs

· Test 1: Introduce a static CQI case to verify proper IMR usage with single CSI process
· Test 2: Introduce a fading CQI test case to jointly verify CSI processes capability and reporting CSI accuracy.

· Number of CSI processes configured in this test is according to UE handling capability.

· All CSI processes are configured in the same subframe, i.e. all NZP CSI-RS and IMR are configured in the same subframe.
Proposal 2: No PMI test case for downlink CoMP.
Proposal 3: Introduce one RI test case to verify UE implementation on “RI-reference-process” with low priority.
R4-130429
Further consideration on COMP CSI tests





Source: Huawei, HiSilicon

Proposals
For test case design:

Proposal 1: 

Introduce a CQI AWGN definition test to verify IMR usage

Proposal 2: 

Introduce a CQI fading test to verify the IMR based CSI feedback accuracy and multiple CSI processes capability 
For multiple CSI processes test:

Proposal 3: 

Two TPs are required for multiple CSI processes testing purpose

Proposal 4: 

System level simulation is taken to determine power difference between two TPs
Proposal 5: 

For multiple CSI processes testing, design the test configuration for the maximum 4 CSI processes and other number of CSI processes test configurations are just a subset of it
Proposal 6: 

For multiple CSI processes testing, choose one CSI process as reference CSI process and schedule data transmission. Apply the Rel-8/10 full performance requirement on this reference CSI process and apply only distribution accuracy and CQI difference requirement on other CSI processes
Proposal 7: 

For multiple CSI processes testing, the association of CSI-RS/CSI-IMR resource and RRC configured CSI process index should be randomized 

For static CQI definition test:

Proposal 8: 

Only one requirement of throughput gain is to be defined for specific CSI process and corresponding parameter configuration for the CSI process randomly select from the NZP CSI-RS and IMR. For other CSI processes, the CQI distribution requirement should be met for UE
For CQI fading test with multiple CSI processes test:

Proposal 9: 

For CQI fading with multiple CSI processes test, apply the Rel-8/10 fading test requirement on the selected reference CSI process and apply only distribution requirement and possible CQI difference requirement on the other CSI processes



R4-130432
System level simulation assumptions for DL-CoMP





Source: Huawei, HiSilicon

Proposals: 

In this contribution, we propose the system simulation assumptions for study the UE received power difference from two strongest TPs for DL CoMP demodulation and CQI reporting tests.
R4-130435
Simulation results of received power difference for CoMP UE





Source: Huawei, HiSilicon

Proposals: 

In this contribution we investigated the UE received power difference from two TPs for CoMP demodulation and CSI tests by means of system level simulations.

R4-130761
Consideration on DL CoMP Performance Tests





Source: Renesas Mobile Europe Ltd.

Proposal 6: Antenna colocation should be considered in terms of CSI accuracy, as part of feature group 7-0.

Proposal 7: One CSI-IM test and one CQI test should be considered, as part of feature group 7-0.

Proposal 8: CSI testing of feature group 7-1 should be carefully considered based on the additional differentiation from feature group 7-0, if any.
R4-130777
On the DL-CoMP CSI test cases





Source: ZTE

Decision: 

The document was [not addressed].

Proposal 1: Introduce a RI reporting test to verify the RI-reference process for DL-CoMP.

Proposal 2: PMI test case is not needed in Rel-11 CoMP. 

Proposal 3: Adopt the CoMP-specific CQI design principles (number of TPs, test objectives, non-QCL).  

Proposal 4:  Adopt the existing Rel-8/9/10 CQI test cases/parameters in TS 36.101 as baseline and re-use them if possible. 
Discussion:
Issue 1: How to design CQI test cases to verify the features listed below as agreed in RAN4 #65: 

· Proper IMR usage 

· UE processing capability for multiple CSI processes

· Reporting CSI accuracy
Option 1: 2 tests for both Type 7-0 and 7-1 UEs: 
· Test case 1-A: One static CQI test based on single CSI process to verify proper IMR usage

· Test case 1-B: One fading CQI test to verify UE processing capability for multiple CSI processes and CSI accuracy. Number of CSI processes configured in this test is according to UE handling capability
Option 2: 2 tests for both Type 7-0 and 7-1 UEs
· Test case 2-A: One static CQI test process to verify proper IMR usage and UE processing capability Test case 2-B: One fading CQI test based on single CSI process to verify CSI accuracy

Option 3: 2 tests for both Type 7-0 and 7-1 UEs: 

· Test case 1-A: One static CQI test based on single CSI process to verify proper IMR usage according to IMR resources and IMR averaging pending the decision of IMR averaging discussion. 
· Test case 1-B: One fading CQI test to verify CSI reporting accuracy.
· It is FFS to verify multiple CSI processing capability in either Test case 1-A or Test case 1-B.

· Number of CSI processes configured in this test is according to UE handling capability
Companies’ view

Option 1: Samsung, Huawei, NEC
Option 2: Qualcomm
Option 3: Qualcomm
Aritsu: It is difficulty for TE to provided AWGN on RE based level interference. Also suggest to introduce other TP as emulated RE based interference level.   
Agreements: 
Agree on option 3, i.e., 

Option 3: 2 tests for both Type 7-0 and 7-1 UEs: 

· Test case 1-A: One static CQI test based on single CSI process to verify proper IMR usage according to IMR resources and IMR averaging pending the decision of IMR averaging discussion. 

· Test case 1-B: One fading CQI test to verify CSI reporting accuracy.
· It is FFS to verify multiple CSI processing capability in either Test case 1-A or Test case 1-B.

· Number of CSI processes configured in this test is according to UE handling capability
Issue 2: Whether to introduce PMI test?
Option 1: No PMI test
Support: Samsung, ZTE, Huawei, Renesas, Qualcomm
Option 2: Introduce PMI test


Support: Ericsson 
No PMI test
Issue 3: Whether to introduce RI test?
Option 1: No RI test


Support: Qualcomm
Option 2: Introduce RI inheritance test

Support: Samsung, ZTE, NEC, Renesas, Ericsson.
Option 3: Introduce IMR RI test


Support: MTK

Option 4: Introduce RI inheritance test with CSI subframe subset. 

Support: QC

Introduce RI inheritance test 
Agreed WF
Introduce RI test
Huawei will draft CSI framework 
3 IMR averaging 
R4-130136
Interference Averaging for CSI-IM





Source: Alcatel-Lucent

Proposals: 

Observation #1: Correct behaviour of the CSI-IM averaging should be verified as part of the CSI Reporting tests of DL CoMP. 
Observation #2: CSI Reporting tests with CSI-IM averaging in either time or freq should be supported with granularity to be for further studies and discussion.  

R4-130150
Discussion on CoMP interference averaging





Source: Qualcomm Incorporated

Proposals 

Observation 1: For CRS-based modes, CSI filtering reduces the channel and interferer variations and helps reduce the SNR (CQI) variance resulting in fewer instances where the CQI can overshoot increasing the BLER and reducing performance.

Observation 2: UE CSI filtering may not be needed for CSI-RS and CSI-IM based modes where very tight TP coordination and minimal uncontrolled interference exists.

Observation 3: UE CSI filtering may be needed for CSI-RS and CSI-IM based modes where tight TP coordination is absent or significant uncontrolled interference exists.


R4-130238
Discussion on interference averaging in the time domain





Source: Intel Corporation

Proposals: 

Consider defining CSI performance requirements to avoid UE implementation with observation interval substantially different than periodicity of CQI reporting. 

R4-130425
Discussion on interference averaging for CSI-IM





Source: Huawei, HiSilicon

Proposals: 

Observation 1: In median to high SNR range longer averaging length is beneficial and in some cases the gap is quite large.

Observation 2: In low to median Doppler speed range longer averaging length is beneficial.

Observation 3: Longer averaging length achieve more benefit in low antenna correlation than in high correlation scenarios

Proposal: Informing UE the interference measurement interval through RRC signalling should be the preferred approach

R4-130462
Performance evaluation on interference averaging effect





Source: Nokia Siemens Networks, Nokia Corporation

Proposals: 

Proposal: Do not change the UE behavior from Rel. 8-10 that allows averaging interference estimates in time for Rel. 11.


R4-130505
CoMP Interference averaging methodology





Source: NTT DOCOMO

Proposals: 

Observation)  It would be better to specify the UE interference averaging methodology in order to obtain good network performance taking into account actual NW implementation.

Proposal) RAN4 should investigate the interference calculation methodology by link-level and/ or system-level simulation taking into account NW averaging methodologies, CSI-RS/ IM configuration and traffic load.

R4-130528
Comp Interference averaging





Source: Ericsson, ST-Ericsson

Proposals: 

Proposal 1.

Under CoMP work item new CSI tests are needed in order in particular to verify the following new characteristics:

1. The correct use of IMR

2. The UE capability to correctly report the CSI for all the CSI-processes for which it signals its capability

Proposal 2: Define CSI tests where interference changes on a subframe granularity.

Proposal 3: Define CSI tests where interference changes on a sub-band basis. 


R4-130778
On the interference averaging for CSI-IM





Source: Renesas Mobile Europe Ltd.

Proposals: 

1. Discuss and clarify the CSI reference resource definition in terms of observation interval in time/frequency for both channel part - from CSI-RS, and interference part - from IMR.

2. Send LS to RAN1 to provide clear guidance that the CSI-RS and IMR-based channel and interference measurements for deriving the CQI value at the UE side should be restricted only to the latest CSI-RS and IMR occurrence in or prior to the CSI reference resource. RAN1 is asked to make the corresponding specification changes.

3. RAN4 devises a corresponding testing methodology for CSI reporting verification in TM10.
Discussion:
Issue1: Whethter to restrict UE behaviour for interference averaging in CSI test?
Option 1：E///,Renasas: Restricted as per sub-frame, per sub-band, 
Option 2：Intel: Restrict timing averaging within CSI reporting periodicity
Option3：Huawei: Informing UE the interference measurement interval through RRC signalling
Option4：NSN: Do not change the UE behaviour from Rel. 8-10
Option 5: Qualcomm: Network sends signaling information to the UE specifying the filtering behavior needed based on the deployment and the network knowledge of the interference structure
Agreed WF
E/// will draft the WF
4 Timing offset and frequency offset range
R4-130228
Performance results under frequency offset with CRS quasi co-location assumptions





Source: Intel Corporation

Proposals: 

For CoMP DPS scenario 3 with CRS co-location assumptions under behaviour B, collision of CRS from serving cell onto PDSCH results in performance loss and proper CRS interference cancelation schemes should be investigated. Whether CRS interference handling should be considered in test cases is for further discussion.

R4-130231
Simulation results on CoMP DPS scenario 3 under timing offset





Source: Intel Corporation

Proposals: 

Proposal 1: 

· Seek RAN1 clarification on whether CRS QCL with respect to timing can also be assumed.

Proposal 2: 

· Considering the length of combination of channel delay spread and timing offset between TPs, timing offsets in the range of either [-1, 1.5] or
[-0.5, 2] can be considered in testing UE behaviour B.

Proposal 3:

· For CoMP scenario 3 DPS under behaviour B, collision of CRS from serving cell onto PDSCH results in performance loss. Proper CRS interference cancelation schemes should be investigated by RAN4. Whether CRS interference handling should be considered in test cases is for further discussion.

R4-130037
Frequency offset compensation based on quasi-colocated CRS





Source: Qualcomm Incorporated

Proposals:  

Proposal 1 : Consider CoMP scenario 3 colliding CRS case in defining test for frequency offset compensation from quasi-colocated CRS. 

Proposal 2 : In order to guarantee full capacity gain of CoMP scenario 3, test should be designed to verify UE capability to reliably estimate frequency offset from weaker CRS. Consider CRS-IC as a candidate solution. 

R4-130097
Simulation results for UE performance in non-quasi-colocated antenna deployments





Source: Renesas Mobile Europe Ltd

Proposals: 

Proposal:

-
MBSFN subframes should be used in the serving cell during PDSCH transmission in quasi-colocation functional tests.
Proposals:

-
Timing offset between two transmission points should not exceed 2.0 µs, in the requirement scenarios.

-
Frequency offset between two transmission points should not exceed 200 Hz, in the requirement scenarios.

R4-130234
Impact of QCL on the performance of DL CoMP with frequency offset





Source: Intel Corporation

Proposals: 

Proposal 1: 

· Include a frequency offset of 300Hz in CoMP demodulation tests in order to verify performance of UE behaviour B.

Proposal 2: 

· Scenario 3 DSP/DPB is a good candidate for CoMP demodulation tests. Further discussion is needed on whether UE CRS interference handling is needed in these tests.

Proposal 3: 

· Scenario 4 DPS would require UE to use CSI-RS or DMRS for post-FFT frequency error compensation. Considering UE implementation complexity and performance of frequency error compensation, we recommend not to test scenario 4 DPS.

Proposal 4: 

· Scenario 4 JT does not necessarily require behaviour B for demodulation. Therefore RAN4 does not need to create a test case for this scenario.

R4-130292
Performance Impact of Timing Offset between Transmission Points





Source: MediaTek Inc.

Proposals: 

Proposal 1: The timing offset range can be [-0.5, 2.4] us.
R4-130294
Performance Impact of Frequency Offset between Transmission Points





Source: MediaTek Inc.

Proposals: 

Proposal 1: The frequency offset range can be up to 200Hz.
R4-130308
Discussion and simulation results for frequency offset on non-collocated antennas





Source: Samsung

Proposals: 

Proposal 1: Frequency synchronization tracking on serving cell’s CRS and post-FFT OFDM symbol-wise phase correlation for DM-RS/CSI-RS/PDSCH as baseline receiver, i.e. Option2 in [3]

Proposal 2: Define performance requirements only for 64QAM

Proposal 3: Defining a dynamic frequency offset model between TPs with the range of [100~200] Hz. 
R4-130309
Further discussion and simulation results for timing offset on non-collocated antennas





Source: Samsung

Proposals: 

Proposal: Setting timing offset range as [-0.5, 2] us for test in order to keep freedom for UE implementation of timing tracking and compensation strategy under Behavior B. It is FFS to use 16QAM or 64QAM in test cases.
R4-130347
Simulation results for UE performance of timing error in CoMP





Source: LG Electronics

Proposals: 

Suitable range of timing error for test requirement in CoMP should be [-0.5, 2] μsec.


R4-130410
Impact of frequency offset for UE performance in CoMP





Source: LG Electronics

Proposals: 

Proposal 1: Proper protection by specifications should be provided to guarantee UE performance in RAN4.

Proposal 2: Frequency offset between RS ports assumed by quasi colocated should be within 50Hz



R4-130438
Considerations on timing offset tests in non-co-located antenna deployments





Source: Huawei, HiSilicon

Proposals: 

Proposal 1: CoMP Scenario 3 should not be defined as the scenario for timing offset tests. CoMP Scenario 4 (with or without SFN) can be used in the test.

Proposal 2: There is no need to transmit PDSCH for TP1.

Proposal 3: Define test requirements for EPA and/or EVA channel model.

Proposal 4: Define test requirements for a time offset range of [-0.5, 2.5] us.

Proposal 5: Define timing offset tests for a large positive time delay 2.5us to discriminate UE behaviours.

Proposal 6: It seems no need to define timing offset tests for a negative time delay.

R4-130439
Considerations on frequency offset tests in non-co-located antenna deployments





Source: Huawei, HiSilicon

Proposals: 

Proposal 1: CoMP Scenario 3 should be defined as the scenario for frequency offset tests.

Proposal 2: TP1 is not supposed to transmit PDSCH.

Proposal 3: The maximum frequency offset between TPs could be set as 300Hz.

R4-130441
Discussion on impact of PDSCH and PDCCH overlapping





Source: Huawei, HiSilicon

Proposals: 

Proposal: Test this feature together with non quasi co-location scenarios by configuring PDSCH starting symbol earlier than the end of the PDCCH in the serving cell.

R4-130461
Timing offset for DL CoMP performance test case





Source: Nokia Siemens Networks

Proposals: 

Have [-0.5us, +2.5us] to define the UE test case



R4-130521
Frequency error uder QCL





Source: Ericsson, ST-Ericsson

Proposals: 

Proposal 1: A suitable algorithm which performance requirements can be based on is

1. Use DM-RS based frequency error estimation whenever PDSCH allocation is > 3PRB.

2. Use CRSs-based frequency error estimation otherwise.

Proposal 2.

In order to avoid unnecessary additional limitation in the base station which may lead to unnecessary higher complexity and cost it is proposed to consider the following ranges

1. up to 300Hz is acceptable from performance point of view if CRS only based algorithm is considered, when CRS SNR is sufficiently high. 

2. up to 200Hz is acceptable from performance point of view if DM-RS based algorithm is considered when at least 3PRBs are scheduled.  

Proposal 3:

Correct SNR estimation should be ensured via appropriate tests. The loss in performance is high when wrong CRS-based SNR estimation is used. 

Note that also CSI-RS are non collocated wrt to channel gain and no collocation for channel gain is also a valid assumption in case of Behaviour A. 

Proposal 4: When SFN transmission for both CRSs and PDSCH is considered the performance (independently from the algorithm chosen for the frequency error compensation) suffers from the increased Doppler spread (as a high mobility scenario). 

Proposal 5: In case when multipoint PDSCH transmission is considered while CRSs are transmitted via a single TP, the effect of frequency error is due to a mismatch between the frequency error seen on PDSCH and the frequency error estimated via CRS. 

Proposal 6: Under this scenario, DM-RS –base frequency error estimation achieves close to optimal results up to 200Hz frequency error and when at least 3PRBs are scheduled.
R4-130522
Timing error under QCL





Source: Ericsson, ST-Ericsson

Proposals: 

1. The reference architecture for alignment of the results can be based on CSI-RS.

2. Do not define requirements based on ETU.

3. Consider to define a test to verify the correct time error compensation by considering 

a. Preferably EPA channel model channel model with 10MHz system bandwidth with 2.5musec or 2musec timing error. 

b. If EVA is preferred the timing error should be 2.5musec.

4. It can be concluded that acceptable ranges is [-0.5, 2.5]. Alternatively [-0.5, 2]musec can be also considered.
5. Specification should capture the range for which similar performance can be achieved as mentioned above!;

6. Specification could capture the fact that when small system bandwidth is deployed some performance degradations are to be expected.
R4-130772
QCL/CoMP simulation results for timing offset impact on Demod/CSI





Source: ZTE

Proposals: 

· For the negative timing offset, in case of 64QAM transmission, the performance is much worse than the ideal case. Mainly because the post-FFT phase correction cannot compensate the ISI introduced by the negative timing offset. 

· For the positive timing offset, the performance degradation is small even with the highest MCS for full resource allocation. But in order to improve the performance of the negative timing offset, a fixed offset may be needed, then the performance of positive timing offset will be affected. Furthermore, considering the partial resource allocation and other channel model which will affect the performance, so we slightly prefer to define the range of timing offset as [-0.5, 2] μsec.
R4-130773
Simulation results of the frequency offset impact for QCL/CoMP deployments





Source: ZTE

Proposals: 

· For UE in behaviour A, the performance loss is obvious in the case of 16QAM and 64QAM transmission. The performance loss for 16QAM is 1.5dB with 100Hz frequency offset, and for 64QAM, a loss nearly 2dB is observed.  

· For UE in behaviour B, the performance degradation is small even with the highest MCS for full resource allocation. And from the simulation results under EPA5, 200Hz frequency offset seems acceptable for the UE in behaviour B.

Discussion:
Issue 1: What’s the typical timing offset and frequency offset?
Frequency offset range:
Option 1: 200Hz: QC,E///(for DMRS >3RB), Renesas, MTK, ZTE, Samsung
Option 2: 300Hz: Intel, HW, E///(for CRS when CRS SNR is sufficiently high)

Timing offset range:
Option 1: [-1, 1.5] : QC, Intel
Option 2: [-0.5,2.5]: HW, E///, NSN, MTK

Option 3: [-0.5,2.0]: LG, E///, Renasas, ZTE, Samsung, Intel
Agreed WF
Frequency offset range: 200Hz
Timing offset range: [-0.5 2.0]
Both positive and negative value should be covered in the test. 

Samsung will draft the WF to capture the above agreements
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