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1 Coverage and TAE
R4-131371
Background of LS on relationship between coverage and TAE for DL CoMP
NTT DOCOMO

R4-131372
LS on relationship between coverage and TAE for DL CoMP
NTT DOCOMO

R4-131375
Way Forward for DL CoMP BS requirement on Rel12
NTT DOCOMO
Discussion:
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 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: BS requirements for DL CoMP should be specified on Rel-12.
· Timing Alignment Error for DL CoMP: less than 260 nsec
· Relative frequency error: within ±0.025ppm
Way forward:
2 CoMP interference averaging
R4-131299
Interference averaging measured on IMR
Qualcomm Incorporated

R4-131352
Further discussion on interference averaging in time domain for CSI-IM
Huawei, HiSilicon

R4-131369
Interference average interval over IMR
LG Electronics

R4-131478
Considerations on interference averaging effect
Nokia Siemens Networks, Nokia Corporation

R4-131631
On IMR averaging
Ericsson, St-Ericsson

R4-131805
Further considerations on the interference averaging for CSI-IM
Renesas Mobile Europe Ltd, AT&T, Ericsson, ST- Ericsson
Discussion:
Issue 1: Whether to restrict the CSI-IM based interference measurement? 
Issue 2: How to restrict the CSI-IM based interference measurement? 

Option 1: Introduce network signaling based solution to allow network to specify interference averaging behavior of TM10 UE desirable for specific network deployment scenario
Option 2: Informing UE the interference measurement interval through RRC signalling
Option 3: Regarding the averaging interval, CSI-RS and IMR-based channel and interference measurements for deriving the CQI value at the UE side should be defined as the latest CSI-RS and IMR occurrence in or prior to the CSI reference resource
Issue3: Whether to restrict the CRS-based interference measurement for legacy transmission mode? 

Way forward:
3 UE demodulation test cases( 36.101) 
R4-131032
Consideration on the PDSCH demodulation test for COMP
ZTE

R4-131071
Test case consideration for same cell ID scenario
MediaTek

R4-131300
DL CoMP demodulation test
Qualcomm Incorporated

R4-131310
Tests for DL CoMP UE demodulation under QCL assumptions
Intel Corporation

R4-131321
On Tests design for DL CoMP UE demodulation
NEC

R4-131324
Simulation results on DL CoMP demodulation
NEC

R4-131354
Discussion on simulation assumptions of DL CoMP demodulation tests for TM10 UE
Huawei, HiSilicon

R4-131356
Framework document for quasi co-location impact on TM10 UE demodulation requirements (Version 4)
Huawei, HiSilicon

R4-131370
Discussion on CoMP UE demodulation test scenario
LG Electronics

R4-131423
Feasibiltiy study of  single PDSCH demodulation test case design for downlink CoMP
Samsung

R4-131424
View on open issues of PDSCH demodulation test cases design for DL CoMP
Samsung

R4-131626
CoMP PDSCH test set up
Ericsson, ST-Ericsson

R4-131628
Simulation results for single test for CoMP
Ericsson, ST-Ericsson

R4-131636
System level simulations on the CRS SNR.
Ericsson, ST-Ericsson

R4-131789
Further Consideration on DL CoMP Performance Tests
Renesas Mobile Europe Ltd.
R4-131463
Frequency offset estimation under CRS power imbalance
Renesas Mobile Europe Ltd
Agreements of last meeting:

In last RAN4 meeting, it has been agreed to test the following features in the context of PDSCH demodulation test cases based on the agreed way forward in [1]:
· QCL characteristics

1. UE performs correct timing offset compensation according to PQI signaling 

2. UE performs correct frequency offset compensation according to PQI signaling

3. UE performs correct SNR estimation based on DM-RSs rather than CRSs 

4. UE performs correct channel parameters estimation (e.g. delay spread, PDP ) according to PQI signaling

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

· Features

1. UE supports the dynamic point change for PDSCH transmission

· FFS for feature 7-1 UE only or for 7-0 and 7-1

2. FFS to test TM10 JT from multiple transmission point.
Discussion:
Issue 1: Feasibility study of single test.
QCL Characteristic:

Option 1: Introduce a single test for verifying all QCL characteristic.  

Option 2: Separate the frequency offset compensation test from other QCL characteristics test, i.e, introduce the following two test cases
Test 1: Verifying UE performing correct timing offset compensation, SNR estimation, channel parameters estimation and rate matching behavior in CoMP scenario 4 

Test 2: Verifying UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3. 
Option 3:Test frequency offset compensation, timing offset compensation and SNR/PDP/Delay spread by using sperate tests, i.e., introduce the following test cases: 

Test 1: Frequency error, CoMP scenario 3, CRS colliding, 7-0
Test 2. Frequency error, CoMP scenario 3, non colliding, 7-0

Test 3. Timing error, Scenario 4, 7-0

Test 4. SNR, low SNR condition on CRS. 
Option 4: Separate the frequency offset compensation test with a timing offset assumption from other QCL characteristics test, i.e., introduce the following test cases: 
Test 1: Verifying UE performing correct timing offset compensation, SNR estimation, channel parameters estimation and rate matching behavior in CoMP scenario 4 

Test 2: Verifying UE performing correct frequency offset compensation, timing offset and rate matching behavior in CoMP scenario 3. 
CoMP features: 

Option 1: Introduce additional DPS test for feature 7-1 UE only. 

Option 2: Introduce test for TM10 JT from multiple transmission point

Discussion:

QC: agree to introduce test of verify timing tracking in CoMP scenario 4. But not prefer to introduce additional test

E///: SNR test is also applicable for legacy transmission mode. Proposal is to change current TM9 test by setting different SNR between CRS and DMRS. Same approach can be used for TM10. 

Intel: Agree to introduce timing tracking test in CoMP scenario 4. 

Samsung: Agree to E/// for SNR test. Most companies prefer option 2. 

E///: Also agree to Option 2. To decide the CRS SNR in next step. WF is to provide the simulation results to differential behavior A and B. 

QC: SNR mismatch already verified in TM9 test. Has concerns if big power different between DMRS and CRS
Samsung: Test purpose is separate behavior A and B by setting appropriated power difference. 

Intel: We support colliding CRS case. 

E///: SNR issue is not only limited to behavior B but also for behavior A. For legacy TM, due to e.g., beamforming gain, there is power different between CRS and DMRS. Agree to option 2 and further decide whether SNR will be tested in either test cases based on simulation results provided in next meeting. 

Intel: TM9 is not in the scope of CoMP WI. 

Renesas: SNR issue is more related to CoMP scenario 4. Prefer to test SNR in CoMP scenario 4. 

E///: In CoMP scenario 3 colliding case, if UE is close to serving cell, still can have some power difference. Prefer to test SNR in CoMP 3. 

Intel: Agree to E/// about CoMP scenario 3, power boosting of CRS has benefit. 

QC: prefer CoMP scenario 3 for SNR test. 
Intel: Agree with QC. 

Renesas: Prefer to test DPS in scenario 4. 

All companies: no JT test

QC: prefer to test DPS in either CoMP scenario 3 or scenario 4. 

E///: test 7-1 UE in CoMP scenario 3 to verify dynamic change according PQI. 

Renesas: prefer to test DPS in CoMP scenario 4. 

QC: prefer to introduce additional test 7-1 UE DPS in scenario 3.

WF: 

Agree to Option 2, i.e., Separate the frequency offset compensation test from other QCL characteristics test, i.e, introduce the following two test cases

Test 1: Verifying UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior in CoMP scenario 4 

Test 2: Verifying UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3 with colliding CRS. 

FFS for include SNR test, i.e., UE performs correct SNR estimation based on DM-RSs rather than CRSs in either Test  1 or Test case 2.

FFS for non-colliding case in CoMP scenario 3 to verify PDSCH demodulation performance. 

FFS for introduce additional DPS test for feature 7-1 UE only.
No JT test
E/// will draft WF by capture above agreement and continue offline discussion for FFS in this week. 

Issues 2: How to test QCL characteristic 1, i.e, UE performs correct timing offset compensation according to PQI signaling? 
Option 1: Only test large timing offset, i.e, 2us. 

Option 2: Introduce the dynamic timing offset model. 

Option 3: Introduce two subtests for 2us in CoMP scenario 4 and -0.5us in CoMP scenario 3 respectively. 

Option 4: Define two test points, one is set to the edge of the agreed offset, 2us  and the other is randomly generated within a certain range, i.e. [-0.5, 2]uswhich can discriminate different UE behaviors
E///: why to introduce -0.5 timing offset in CoMP scenario 3 since we already agree to separate freq and timing. 

Samsung: prefer option 2 and 3. Slightly prefer 2. 

Huawei: prefer option 4. 
NSN: prefer option 4

Intel: prefer option 1. 

QC: we have already agreed to test both positive and negative value. Option 1 is precluded. 

Huawei will lead offline discussion and capture the outcome in framework. 

Issue 3: Hot to test QCL characteristic 3, i.e., UE performs correct SNR estimation based on DM-RSs rather than CRSs

Option 1: For verification of UE relying on DM-RS rather than CRS for SNR estimation, the CRS power could be set to SNRCRS = -3dB or 0dB. 

Issue 4: How to configure the CRS interference level
Option 1: Consider CRS colliding case with SIR (serving TP/PDSCH transmission TP) = -4 dB under CoMP scenario 3, to verify UE performing correct frequency offset compensation.

Option2: colliding CRS case in CoMP scenario 3 with SINR~-8dB. 
Option 3: Non-colliding CRS case in CoMP scenario 3 with SINR~ -3dB
Option 4: CRS interference is minimized though MBSFN blanking. If the MBSFN approach is not found satisfactory, colliding CRS with power offset of less than 3 dB should be applied
QC: CRS-IC should be considered in CoMP scenario 3 with 8dB CRS interference. 

E///: agree with QC. If CRS-IC is not assumed, scenario 3 can only deploy under certain condition. 

Renesas: question about CRS assistant information availability

Samsung: prefer option 1 based on both SLS and LLS. Share the same view as Renesas. CRS-IC is only applicable if he interference cell is serving cell otherwise CRS assistant information will not available. 

LG: CoMP UE is not supposed to have CRS-IC feature. 4dB is reasonable from our results. 
E///: question about the percentile of system level simulation results to derive the CRS interference level. PQI signaling can also indicate the CRS assistance information. 

QC: all the CRS assistant information is available in PQI signaling

Intel: prefer option 1

Renesas: -11dB assumes full load traffic. We should take MCS into account. 

E///: in order to investigate colliding case, we have to emulate the full load traffic.   

QC: from companies’ result 90% percentile shows 8dB power difference. Also high CoMP threshold should be also considered. 
Huawei will lead offline discussion and capture the outcome in framework. 

Issue 5: How to test DPS
Option 1: CoMP scenario 3. Multiple NZP CSI-RS resources and ZP CSI-RS resources configurations are configured. In each sub-frame, DL PDSCH transmission is dynamically switched between 2 TPs with multiple PQI configurations.
Option 2: CoMP scenario 3 & 4. Multiple NZP CSI-RS resources and ZP CSI-RS resources configurations are configured. In each sub-frame, DL PDSCH transmission is dynamically switched between 2 TPs with multiple PQI configurations.
4 CSI Test Cases(36.101) 
R4-131280
CoMP CSI test parameters and Simulation assumptions
Anritsu

R4-131301
DL CoMP CSI test
Qualcomm Incorporated

R4-131308
Considerations on CSI tests for DL CoMP
Intel Corporation

R4-131355
Discussion on system level simulation for DL-CoMP
Huawei, HiSilicon

R4-131357
Further consideration on the COMP CSI tests
Huawei, HiSilicon

R4-131358
Framework document for downlink CoMP CSI test (Version 2)
Huawei, HiSilicon

R4-131425
View on open issues of CSI test cases design for DL CoMP
Samsung

R4-131633
CSI test set up
Ericsson/ST-Ericsson
Agreements in last meeting: 

· CQI test
· 2 tests for both Type 7-0 and 7-1 UEs
· Test case 1-A: One static CQI test 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 either in Test case 1-A or Test case 1-B

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

· PMI test
· No PMI test will be introduced for DL CoMP CSI testing
· RI test
· RI test will be introduced for DL CoMP CSI testing
Discussion

Issue 1: Terminology, settable parameters and test parameters. 
Samsung: prefer TM9 as interference TM
Anritsu: no strong view on TM

Issue 2: Pending IMR averaging decision for CSI test case design

· If no consensus reached in IMR/Channel averaging in this meeting, continue CSI test cases design without considering explicitly test averaging behavior

· If consensus could be achieved in next RAN4 meetings, revise the non-restrict IMR test cases to verify the UE restriction behavior

· Frequency domain restriction, e..g., per sub-band can be tested in frequency selective CQI test

· Time domain restriction, e.g., per sub-frame can be test with the modification of applying different interference levels for different CSI sub-frame sets 

E///: We cannot progress the IMR definition test without decision of IMR averaging. 
Renesas: We have to think about the linkage between the test cases and practice. Agree with E///. 

NSN: If no consensus reached, we should use to averaging assumptions in legacy.

Renesas: RAN plenary is waiting for RAN4 decision. 

QC: if RAN4 cannot make consensus, we can still provide different views.

E///: if no consensus, we have indicate RAN that test case is not fully cover the CoMP CSI feature.  

Renesas: According to observation, most companies think it is benefit of restrict interference measurement. 

Issue 3: Whether to test multiple CSI processing capability in static CQI test or in fading CQI test ?  
E///: it is also related to how we decide the IMR averaging 

QC: we agree with Samsung’s test methodology in general. Only concern is for test setup.

Samsung: prefer test multiple CQI processing capability in fading CQI test. Question about why IMR averaging is related to fading CQI since IMR definition will be verified in static CQI test. 
E///: we can still test multiple CSI processing capability in static CQI test. Test should also to address the functionality and also accuracy performance. 

Huawei: static channel cannot test frequency selective if multiple CSI processes are configured. 

WF:

Test multiple CSI processing capability in fading CQI test

Configure multiple CSI processes in static CQI test is not precluded to verify 7-1 UE has correct IMR implementation.. 
HW will lead offline discussion and capture the outcome into the framework documents
Issue 4: Test setup in static CQI Test

· Test setup: 2 TPs configuration, 1 TM10 PDSCH transmission TP, 1 interference transmission TP

· Scenario: CoMP scenario 3 with colliding CRS

· Relative power different between two TPs: 3/4 dB

· Timing offset and frequency offset: 0us and 0 Hz. 

· Test metric (Reuse Rel-10 metric): 

(1) Reporting spread of CQI value

(2) BLER requirement using median CQI value

Issue 5: Test setup in fading CQI Test 

· Test setup: 2 TPs configuration, Several CSI processes according to UE maximum processing capability could be configured with different combination of IMR and NZP CSI-RS resource
· CSI processes configuration;

	CSI process index
	CSI resource configuration
	TP configuration hypothesis for PDSCH transmission
	PQI State
	CSI feedback mode 

	
	Channel Part
	Interference Part
	TP1
	TP2
	
	

	1
	NZP CSI-RS 1
	IMR 1
	Desired Signal
	Blanking/Muting
	1
	PUSCH3-1

	2
	NZP CSI-RS 1
	IMR 2
	Desired Signal
	Interference
	1
	PUCCH3-1

	3
	NZP CSI-RS 2
	IMR 1
	Blanking/Muting
	Desired Signal
	2
	PUCCH 1-1

	4
	NZP CSI-RS 2
	IMR 3
	Interference
	Desired Signal
	2
	PUCCH 1-1


· Scenario: CoMP scenario 3 with colliding CRS

· Test metric: 

(1) BLER and throughput performance metric could be tested on a selected CSI process in the fading CQI test
(2) CQI distribution performance could be tested on all configured CSI processes: 
(a) For subband CQI distribution requirements, a sub-band differential CQI offset level of 0 shall be reported at least % of the time but less than  % for each sub-band.

(b) For wideband CQI distribution requirements, a CQI index not in the set {median CQI -1, median CQI +1}  shall be reported at least  % of the time. 
(3) In addition, delta CQI among multiple CSI processes could be further studied
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