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1 Core requirements
1.1  BS core requirements

R4-126468
Analysis on typical value for DL CoMP test cases



Source: Nokia Siemens Networks, Nokia Corporation
Proposal 1: The largest timing offset between TPs for CoMP in typical network deployment can be assumed as 3us.
Proposal 2: The largest frequency offset between TPs for CoMP in typical network deployment can be assumed as 200Hz for Wide Area BS.

Proposal 3: Not to add new BS core requirements. And consider the largest timing and frequency offset in UE performance test according to typical network deployment.
Observation 1: for timing offset, the propagation delay offset could be the dominated contributor; while for frequency offset, the Doppler shift offset doesn’t introduce much difference upon the frequency offset from different TPs.

Observation 2 on UE capability to handle the timing/frequency offset could be summarized as:

· The total frequency offset [(0~200)Hz for WA BS+ (0~5.56)Hz] could be handled in the UE’s demodulation, and the performance is even ensured with CRS based frequency tracking. 

· The large timing offset [(0~3)us + (0~5)us] specifically due to propagation delay different is better to be handled by CRS timing tracking. And the tracking RS depends on the RAN1 meeting decision.

R4-126499
Discussion for CoMP deployment scenarios and BS requirements



Source: NTT DOCOMO
Proposal 1)  The typical values/ the information related to CoMP deployment scenarios should be captured to TR or Chairman’s note in order to request eNB vender.

Proposal 2)  The UE receiver timing difference between CoMP TPs including BS TAE should be assumed as more than 1.2 usec.

R4-126659
Way forward for BS core requirements under Comp



Source: Ericsson/St-Ericsson

The proposed way forward is as such:

Average receive timing:

· Do not add TAE requirement for core BS.

· Consider 2.4(s to 2.9(s timing range. How to shift this range can be left for further discussion.
· Discuss further how to capture the link between average receive timing and coverage.

Frequency error:

· Do not define relative frequency error requirements between TPs in the BS
· Consider frequency error in the order of +- 100-130Hz for the sake of performance requirements.
R4-126612
On DL CoMP Performance Requirements



Source: Qualcomm Incorporated

Proposal 2 (Option 1):

· Do not add TAE requirement for core BS.
· CoMP UE requirement for received timing offset between TPs is defined at no larger than +/-0.9usec.
· Do not define relative frequency error requirements between TPs in the BS
· CoMP UE requirement for received frequency offset between TPs is defined at +/-50Hz.
Proposal 2 (Option 2):

· For TPs in a CoMP coordination set, BS TAE shall not exceed 65nsec.

· For TPs in a CoMP coordination set, frequency error between TPs may be considered as zero by UEs. 

· Discuss further the timing and frequency offset range the CoMP UEs need to handle.

R4-126166
Way forward on DL-CoMP RRM core requirements



Source: ZTE Corporation

Proposal 1: No need to specify additional UE receive timing requirement

Proposal 2: No new RRM requirement is needed for DL-CoMP 
Way forward 1:  Specify/further study inter-TP timing offset in the UE PDSCH demod test for DL-CoMP
Way forward 2: Introduce inter-TP frequency offset in the UE demod test.  

Open issues: 
Can we agree that no BS core requirements for TAE and FE? 

Can we agree that the typical values/ the information related to CoMP deployment scenarios should be captured to TR or Chairman’s note in order to request eNB vender? 

Can we agree that no RRM requirement for DL-CoMP
Agreements 
WF without last slide is agreed
1.2 UE CSI Framework

R4-126454
Framework of CSI test for downlink CoMP

Source: Samsung

Proposals 

Proposal 1: It is NOT foreseen that new test metrics will be introduced in CoMP CQI test case(s), i.e. the test metrics for Rel-8/Rel-9/Rel-10 CQI test cases could be re-used.
Proposal 2a): No PMI test case for downlink CoMP.
Proposal 2b): It is NOT foreseen that new test metrics will be introduced in potential CoMP PMI test case.
Proposal 3: It is NOT foreseen that new test metrics will be introduced in CoMP RI test case.
Proposal 4: There is NO core requirement on CSI reporting for downlink CoMP.
Open issues: 

Can we confirm that there is not any foreseen new test metrics will be introduced in CoMP for the below tests of CQI, PMI and RI? 

Can we agree that no PMI test cases for downlink CoMP? 

Can we agree that No core requirement on CSI reporting for downlink CoMP

Discussion: 

CSI Frame work has been discussed and agreed in RRM session 

Agreements:

2 General Consideration for performance test

R4-126154
General discussion on DL CoMP test case design



Source: Huawei, HiSilicon
Proposal 3: There is no need to add new performance tests to cover the CoMP + eICIC and CoMP + CA.
Proposal 4: RAN4 focuses on scenario 3 and 4 first to set up the test configuration, then verify the applicability to scenario 1 and 2.
R4-126612
On DL CoMP Performance Requirements



Source: Qualcomm Incorporated
Proposal 3: RAN4 should strive to minimize the number of new tests introduced for CoMP.

Proposal 4: Introduce at least one test case for each of the three deployment scenarios. 

Proposal 5: We propose RAN4 to conduct analysis on how interference and signal levels should be set for different channels/resources for defining CoMP requirements/tests.
Open issues: 

Can we agree that no need to add new performance tests to cover the CoMP + eICIC and CoMP + CA.

QC: have concerns of explicitly indicating that no test cases for CoMP+eICIC needed
Can we agree that RAN4 focus on scenario 3 and 4?
NSN: we need to consider scenario 2
Can we agree that RAN4 to conduct analysis on how interference and signal levels should be set for different channels/resources for defining CoMP requirements/tests.
Samsung: Whether we need analysis of interference level should be studied case by case. 
R4-126482
DL CoMP impact on BS performance



Source: Ericsson, ST-Ericsson

· No need to define new performance requirements for PUSCH due to introduction of aperiodic CSI reporting for CoMP.
Agreement

No need to add new performance tests to cover the CoMP + CA.
No BS performance for PUSCH and PUCCH needed
3 Demodulation Test

R4-126154
General discussion on DL CoMP test case design



Source: Huawei, HiSilicon
Proposal 1: There is no need to add new test for PDCCH. 

Proposal 2: ePDCCH can be discussed under a separate agenda.
Proposal 5: quasi-co-location and PDSCH RE mapping issues can be covered by one test case if the test case is needed for CoMP.
R4-126612
On DL CoMP Performance Requirements



Source: Qualcomm Incorporated
Proposal 1: Antenna quasi-collocation can be tested as a part of CoMP demod tests. There is no need of introducing separate tests for the purpose of testing UE’s correct application of behavior B.

R4-126160
Consideration on DL CoMP demodulation tests



Source: ZTE Corporation

Proposal 1: The demodulation performance for TM10 under Behaviour B is necessary. And UEs operating in DL CoMP do not assume co-located channel parameters when such assumption is not allowed. Furthermore, the correct rate matching capability of a CoMP UE should be considered in the demodulation tests.
R4-126292
On DL CoMP UE demodulation and CSI performance requirements



Source: NEC
Proposal 1: No new tests are needed for PDCCH demodulation. 

Proposal 2: Non-collocation of CRS and PDSCH should be tested. 

Proposal 3: If deployment of CoMP brings PDSCH demodulation performance gain should be tested. 

R4-126663
Proposal for PDSCH performance requirement definition



Source: Ericsson/ST-Ericsson
It is proposed to set PDSCH performance requirements based on Scenario 4 where the high power node transmits CRSs and the LPN transmits DM-RSs and CSI-RS and with the conditions mentioned in Section 2. It is proposed to start with the definition of a test based on the minimum UE capability (single CSI-process reporting support).
R4-126678
DL CoMP performance requirements



Source: Renesas Mobile Europe Ltd.

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

Proposal 2: Antenna colocation testing is considered together with one CSI process (i.e., feature group 7-0).

Proposal 3: CoMP Scenario 2 is used for test setup, allowing for multi-point modelling. 

Proposal 4: The test configurations, such as signal levels and interference levels, could reuse the ones for the advanced receiver performance requirements.

Proposal 5: CRS rate matching could be primarily part of feature group 7-1 testing. 

Proposal 6: CSI-IM rate matching is part of feature group 7-0 testing.
Proposal 7: DPS based demodulation test with dynamic switching between two TPs can be applied as part of feature group 7-1 testing.

R4-126661
Way forward for definition of performance requirements for Comp and quasi colocated antennas



Source: Ericsson/ST-Ericsson
· Define PDSCH performance requirements for TM 10 with Behaviour B. Wait for RAN 1 decision to decide whether to include also PDSCH performance requirements for TM10 with behaviour A. 

· Requirements need to make sure that the UE follows the correct implementation.

· PDSCH performance requirements should be defined at least for the minimum UE capability (single CSI-process, Comp feature group 7-0).  It is preferable to add PDSCH tests with the maximum UE capability (4 CSI-processes, Comp feature group 7-1) to test correct rate matching UE capability and additional Comp scenarios. 

Open Issues

Can we agree that no PDCCH test is needed? 

Can we agree to introduce one PDSCH demodulation test case under TM10 to verify UE’s correct rate matching behaviour with single CSI process?

Discussions

QC: Need more time to investigate. Wait for more RAN1 decisions.  
HW: Suggest not to only test PDSCH rate matching and prefer joint test with other test purpose

Samsung: what’s joint test means?



HW: not explicitly test rate matching but could be tested in e.g. CSI test
E:///:For 7-0 and 7-1 feature group UE, same test up should be designed. Test PDSCH according to UE capability. 

ZTE: what’s rate matching assumption for PDSCH demod test?
QC: IMR rate matching is still during discussion in RAN1. 
ZTE: behavior B should be prioritized
Agreements
No PDCCH test is needed
4 CSI Test

R4-126154
General discussion on DL CoMP test case design





Source: Huawei, HiSilicon

Proposal 6: at least two CSI test cases would be added to cover three purposes.
Proposal 7: two TPs can be modeled for the CSI test.

Proposal 8: adopt some typical interference values that are used in eICIC tests to simplify the RAN4 discussion.

Proposal 9: UE capability for reporting different number of CSI processes should be considered.

Proposal 10: there is no need to consider co-located antenna impact on the CSI measurement accuracy.
R4-126155
Consideration on CSI tests for DL CoMP



Source: Huawei, HiSilicon
Proposal 1: 

Proper IMR usage, multiple CSI processing and reporting capability and feedback accuracy should be the three main purposes for DL CoMP CSI tests.

Proposal 2: 

Introduce a CQI definition test to verify IMR usage and multiple CSI process capability

Proposal 3: 

Introduce a CQI fading test to verify the IMR based CSI feedback accuracy 
Proposal 4:
Consider adopting the proposed test framework for DL CoMP CQI definition test 

Proposal 5:
Consider adopting the proposed test framework for DL CoMP CQI fading test

R4-126160
Consideration on DL CoMP demodulation tests



Source: ZTE Corporation

Proposal 2: The interference measurement based on the IMR should be considered in the Rel 11 CSI test. Additionally it is also necessary to define test cases to verify UE’s capability of processing and reporting multiple CSI processes, we propose to consider the FDD and TDD case separately. Furthermore, the non quasi co-located between the multiple CSI processes should be considered in the CSI tests.
R4-126292
On DL CoMP UE demodulation and CSI performance requirements



Source: NEC
Proposal 4: Non-collocation of CSI-RS and PDSCH should be tested.

Proposal 5: If UE supports multiple CSI processes and if UE measures interference based on IMR should be tested.

R4-126661
Way forward for definition of performance requirements for Comp and quasi colocated antennas



Source: Ericsson/ST-Ericsson
· CSI reporting should be tested according to the UE capability (single CSI-RS process reporting or multiple CSI-RS processes reporting).

R4-126663
Proposal for PDSCH performance requirement definition



Source: Ericsson/ST-Ericsson
For CSI it is proposed instead to define a test depending on the UE capability of reporting one or several CSI-RS processes.

R4-126678
DL CoMP performance requirements



Source: Renesas Mobile Europe Ltd.
Proposal 8: Antenna colocation should be considered in terms of CSI accuracy, as part of feature group 7-0.

Proposal 9: One CSI-IM test and CQI test should be considered, as part of feature group 7-0.

Proposal 10: CSI testing of feature group 7-1 should be carefully considered based on the additional differentiation from feature group 7-0, if any.
R4-126665
Proposal for CSI performance definition



Source: Ericsson/St-Ericsson

Open issues:
Can we agree that CSI test cases for such main purposes
· Proper IMR usage 

· UE processing capability for multiple CSI processes

· Reporting CSI accuracy
Test cases proposal:
Test case 1: One static CQI test for IMR definition verification


Applicable: feature group [7-0], [7-1]

Single TP is configured.
Discussion

QC: 2 TP was suggest to verify IMR definition

Samsung: We suggest 1 TP by using different Io level for different Res to verify IMR definition. 
QC: how to verify the IMR definition test for single CSI process configured?

Samsung: by using different Io level for different Res to verify IMR definition.

Test case 2: One fading CQI test for CSI reporting accuracy

    
Applicable: feature group [7-0], [7-1]

Single TP is configured.
Discussion

HW: Wondering if test equipment has capability to setup different interference level for different REs

Anritsu: Need further check
Renesas: Better to test accuracy based on two TPs. (also for demod test) 
Test case 3: One test case for multiple CSI processing capability

Applicable: feature group [7-1]

Two TP are configured.

DPS/DPB for CoMP transmission scheme

Discussion

DCM: Clarification of this test?

Samsung: offline discussion needed
Could we agree to introduce the test cases listed above?
Discussion

QC: Based on agreement of test purpose, suggest companies to propose detailed test case design. 
Agreements
Agree that CSI test cases for such main purposes

· Proper IMR usage 

· UE processing capability for multiple CSI processes

· Reporting CSI accuracy
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