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1. General

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6
	R4-155442
	Approval
	Work plan on performance requirements of MMSE-IRC receiver for LTE BS (version 3)
	China Telecom


Proposals from companies:
	Companies
	Proposals

	China Telecom (R4-155442)
	The third version of work plan is updated from [3] to include the phase II time schedule for SIMO PUSCH under asynchronous network:
· Proposal 5: In parallel to the work on requirements for synchronous network, conduct investigations on the need of requirements for asynchronous network. Agree on the phase II work plan for SIMO PUSCH under asynchronous network in Table 3.


Table 3
Phase II work plan for SIMO PUSCH under asynchronous network
	
	Link simulation assumption
	Link simulation results
	Performance requirements set
	Conformance tests
	CRs

	RAN4 #76bis
(Oct 2015)
	Discussion and way forward
	
	
	
	

	RAN4 #77
(Nov 2015)
	Simulation assumptions agreed
	
	
	
	

	RAN4 #78
(Feb 2016)
	Update if needed
	Collect initial simulation results
	Decision on the need of specifying  requirements for asynchronous network
	Discussion and way forward
	

	RAN4 #78bis
(Apr 2016)
	
	Collect updated ideal simulation results and impairment results
	Finalization
	Further discussion and agreement
	CRs approved


Note: Continue working on asynchronous network in RAN4 #78bis meeting, if the group decides to specify requirements for asynchronous network at RAN4 #78.

Open issues:
· Can we agree the phase II work plan under the asynchronous network?
Agreements:
The work plan was agreed in the RRM/Demod main session.
2. Phase-I link level simulations for synchronous network
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.3
	R4-155444
	Information
	Updated summary of phase-I link level simulation results for BS MMSE-IRC receiver
	China Telecom

	7.6.3
	R4-155670
	Approval
	TP on summary of link level simulation results
	Huawei

	7.6.3
	R4-155736
	Discussion
	Updated Phase-I link level simulation results for LTE BS MMSE-IRC Receiver
	ZTE

	7.6.3
	R4-155928
	Discussion
	Phase I Link Level Simulation Results for BS MMSE-IRC Receiver
	Alcatel-Lucent

	7.6.3
	R4-155927
	Approval
	Clarification of TP on UL-IRC baseline receiver
	Alcatel-Lucent


Open issues:
· The updated summary of simulation results for Phase-I evaluation is provided in R4-155444.
· ZTE’s updated results in R4-155736 and Alcatel-Lucent’s results in R4-155928 have been included.
· Can we agree to use R4-155670 to capture the simulation results and the conclusions for Phase-I evaluation?
· Can we agree the TP on UL-IRC baseline receiver in R4-155927?
Agreements:
R4-155670 and R4-155927 will be revised based on the online comments in RRM/Demod main session.
3. Phase-II test parameters for synchronous network
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.3
	R4-155445
	discussion
	Phase-II PUSCH test parameters for synchronous network
	China Telecom

	7.6.3
	R4-155672
	discussion
	Discussion on the test parameters for BS IRC demodulation performance requirements
	Huawei

	7.6.3
	R4-155737
	discussion
	The initial Phase-II link level simulation results for LTE BS MMSE-IRC Receiver
	ZTE

	7.6.3
	R4-155950
	other
	Updated link simulation results for BS-IRC
	Nokia Networks

	7.6.3
	R4-155951
	other
	Discussion on DMRS for BS-IRC
	Nokia Networks

	7.6.3
	R4-156132
	discussion
	Phase II ideal link level simulation results
	Ericsson


Observations and proposals from companies:
	Companies
	Proposals

	China Telecom (R4-155445)
	Proposal 1: Include both EPA5 low and EVA70 low as the serving channel for synchronous PUSCH MMSE-IRC tests.

Proposal 2: Cover both homogeneous and heterogeneous scenarios for synchronous PUSCH MMSE-IRC tests.
Proposal 3: To configure the DMRS sequences, it is proposed that: (a) the desired UE, interfering UE 1 and interfering UE 2 are served by cells with cell id #0, 1, 2 respectively, (b) for the desired PUSCH and interfering PUSCH(s), 
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Observation 1: If the group decides to introduce PUSCH MMSE-IRC tests for asynchronous network, down-selection of the synchronous test cases may be considered as so to limit the total test case number.

	Huawei (R4-155672)
	Proposal 1: For the BS MMSE-IRC requirements, we propose considering the following setups:

· Interference set (DIP1, DIP2) = (-1.11, -10.91);
· Define the requirements for all the existing combinations of MCS-es and antenna configurations;
Proposal 2: as for propagation condition to specify the BS MMSE-IRC requirements, we propose considering 

· Propagation condition (EVA70, ETU70).

	ZTE (R4-155737)
	Proposal: Pick the EPA5 channel for homogeneous scenario, EVA70 channel for heterogeneous scenario, and keep all the test cases with different antenna configuration. Our proposed test cases for conformance test are listed in the following table 4.

Table 4: Proposed test cases for conformance test
Num

PRB allocation/

Band width
MCS

Propagation condition (Serving, interferers)
Antenna configuration for serving and interferers
(DIP1, DIP2) dB
SINR gain at 70%

1

50 PRB/10MHz
[6]
(EPA5, ETU5)
1x2 Low
(-1.11, -10.91)
2.48

3

50 PRB/10MHz
[15]
(EPA5, ETU5)
1x4 Low
(-1.11, -10.91)
4.50

5

50 PRB/10MHz
[20]
(EPA5, ETU5)
1x8 Low
(-1.11, -10.91)
5.33

8

50 PRB/10MHz
[6]
(EVA70, ETU70)
1x2 Low
(-0.43, -13.78)
4.55

10

50 PRB/10MHz
[15]
(EVA70, ETU70)
1x4 Low
(-0.43, -13.78)
6.73

12

50 PRB/10MHz
[20]
(EVA70, ETU70)
1x8 Low
(-0.43, -13.78)
5.75



	Nokia Networks (R4-155951)
	Observation 1: The sequence-group number is related to the cell-ID and it is assigned by the network.
Based on the observation, for the MMSE-IRC tests, we propose that

Proposal 1: For homogenous network scenario, use same sequence-group number for serving and interfering cell DMRS.

Proposal 2: For het-net scenario, use different sequence-group number for serving and interfering cell DMRS.

	Ericsson (R4-156132)
	Ideal Phase II simulation results for all channel bandwidths as per simulation assumptions are presented. 

The results show that DIP set 2 has a higher gain than DIP set 1, for all cases. DIP set 2 has a more dominating first interferer. The fact that the gain is lowest for 2 RX and then increasing for configurations with more antennas is to be expected.

The IRC gain increases as the bandwidth increases for all cases.


Agreements in the last meeting:
· The method to verify the per-TTI and per-PRB interference covariance estimation:

· Option b: Specify the full PRB performance requirements with ETU for interferers and reference receiver which conducts per-TTI and per-PRB interference covariance estimation.

· Propagation conditions for interference signal:

· Option 3a: If the serving channel is EPA5, use ETU5 for the interfering channel;

· Option 4: If the serving channel is EVA70, use ETU70 for the interfering channel.

· Interference set:
· Keep (DIP1, DIP2) = (-1.11, -10.91) and (DIP1, DIP2) = (-0.43, -13.78) and further discuss whether we should down-select in the next meeting.

· How to select the DIP set for the conformance test and define the applicability rule is FFS.

· System bandwidth:

· 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· Interference number:

· Model [1] interferer for 2Rx test cases

· For 1 interferer case, we only pick DIP1 value as DIP value for evaluation.

· Model [2] interferers for 4Rx and 8Rx test cases

· Based on the agreement of the propagation conditions for interferers, companies need to provide the ideal results for alignment.

· DMRS base sequence:

· Use the different base sequences for serving UE and interference UEs.

Summary of initial phase-II results:
Table. Simulation cases

	Num
	PRB allocation/

Band width
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration for serving and interferers
	(DIP1, DIP2) dB

	1
	50 PRB/10MHz
	[6]
	(EPA5, ETU5)
	1x2 Low
	(-1.11, N/A)

	2
	50 PRB/10MHz
	[6]
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)

	3
	50 PRB/10MHz
	[15]
	(EPA5, ETU5)
	1x4 Low
	(-1.11, -10.91)

	4
	50 PRB/10MHz
	[15]
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)

	5
	50 PRB/10MHz
	[20]
	(EPA5, ETU5)
	1x8 Low
	(-1.11, -10.91)

	6
	50 PRB/10MHz
	[20]
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)

	7
	50 PRB/10MHz
	[6]
	(EVA70, ETU70)
	1x2 Low
	(-1.11, N/A)

	8
	50 PRB/10MHz
	[6]
	(EVA70, ETU70)
	1x2 Low
	(-0.43, N/A)

	9
	50 PRB/10MHz
	[15]
	(EVA70, ETU70)
	1x4 Low
	(-1.11, -10.91)

	10
	50 PRB/10MHz
	[15]
	(EVA70, ETU70)
	1x4 Low
	(-0.43, -13.78)

	11
	50 PRB/10MHz
	[20]
	(EVA70, ETU70)
	1x8 Low
	(-1.11, -10.91)

	12
	50 PRB/10MHz
	[20]
	(EVA70, ETU70)
	1x8 Low
	(-0.43, -13.78)


Table. Initial simulation results for the required SINR (no impairment margin, 10MHz bandwidth)
	Num
	Huawei (R4-155672)
	ZTE (R4-155737)
	Nokia Networks (R4-155950)
	Ericsson (R4-156132)

	
	MMSE-IRC
	MMSE
	SINR gain at 70%
	MMSE-IRC
	MMSE
	SINR gain at 70% 
	MMSE-IRC
	MMSE
	SINR gain at 70%
	MMSE-IRC
	MMSE
	SINR gain at 70%

	1
	-4.04
	-1.42
	2.62
	-5.02
	-2.54
	2.48
	-4.7
	-2.2
	2.5
	-5,13
	-2,65
	2,48

	2
	-6.10
	-1.46
	4.64
	-7.25
	-2.25
	5.00
	-6.6
	-2.2
	4.4
	-7,29
	-2,74
	4,54

	3
	-2.69
	2.85
	5.54
	-3.44
	1.06
	4.50
	-2.8
	1.2
	4.0
	-3,16
	0,71
	3,87

	4
	-5.72
	1.74
	7.46
	-5.86
	1.15
	7.01
	-5.6
	1.2
	6.8
	-6,32
	0,56
	6,88

	5
	-1.72
	3.23
	4.95
	-3.12
	2.21
	5.33
	-2.9
	2.2
	5.1
	-2,81
	1,25
	4,06

	6
	-5.36
	3.33
	8.69
	-5.79
	2.07
	7.86
	-6.2
	2.2
	8.4
	-6,76
	1,04
	7,79

	7
	-4.54
	-1.95
	2.59
	-4.85
	-2.26
	2.59
	-4.4
	-1.9
	2.5
	-3,94
	-1,77
	2,17

	8
	-6.39
	-1.98
	4.41
	-6.75
	-2.20
	4.55
	-6.3
	-1.9
	4.4
	-5,79
	-1,87
	3,92

	9
	-2.01
	2.37
	4.38
	-0.81
	1.91
	2.72
	-2.2
	1.8
	4.0
	-1,38
	2,03
	3,41

	10
	-4.71
	2.46
	7.17
	-4.86
	1.87
	6.73
	-5.0
	1.8
	6.8
	-4,00
	1,93
	5,93

	11
	-1.21
	3.91
	5.12
	-1.98
	2.57
	4.55
	-2.4
	3.8
	6.2
	-1,14
	2,58
	3,72

	12
	-4.58
	4.09
	8.67
	-3.12
	2.63
	5.75
	-5.6
	2.8
	8.4
	-4,74
	2,49
	7,23

	Note
	
	1 interferer modeled for 2Rx
	
	1 interferer modeled for 2Rx


Open issues:
Test parameters for the BS MMSE-IRC demodulation performance requirements:
· Propagation condition for the serving channel
· Option 1: EPA5 low and EVA70 low (China Telecom, ZTE)
· Option 2: EVA70 low (Huawei)
· DIP set
· Option 1: DIP sets in both homogeneous and heterogeneous scenarios (China Telecom, ZTE)
· Option 2: DIP set in homogeneous scenario, i.e., (DIP1, DIP2) = (-1.11, -10.91) (Huawei)
· DMRS base sequence
· Option 1 (China Telecom, Ericsson): To configure the DMRS sequences, it is proposed that: (a) the desired UE, interfering UE 1 and interfering UE 2 are served by cells with cell id #0, 1, 2 respectively, (b) for the desired PUSCH and interfering PUSCH(s), 
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· Note 1: Both group hopping and sequence hopping are disabled.

· Note 2: In this way, the sequence-group number u used in the three cells are 0, 1, 2 respectively, and the base sequence number v within the base sequence group is 0 for the three cells [section 5.5 in TS 36.211].

· Option 2 (Nokia Networks): 
· For homogenous network scenario, use same sequence-group number for serving and interfering cell DMRS.

· For het-net scenario, use different sequence-group number for serving and interfering cell DMRS.
· MCS and antenna configuration
· Define the requirements for all the existing combinations of MCS-es and antenna configurations (Huawei, ZTE)
· Total number of test cases
· Option 1: If the group decides to introduce PUSCH MMSE-IRC tests for asynchronous network, down-selection of the synchronous test cases may be considered as so to limit the total test case number. (China Telecom)
· Two options for synchronous test case down-selection:

· Option a): EPA serving channel with HomNet DIPs + EVA serving channel with HetNet DIPs, i.e., case 1, 3, 5, 8, 10, 12. (ZTE)

· Option b): EPA serving channel with HetNet DIPs + EVA serving channel with HomNet DIPs, i.e., case 2, 4, 6, 7, 9, 11. (NN, ALU) 

· Option 2: Pick the EPA5 channel for homogeneous scenario, EVA70 channel for heterogeneous scenario, i.e., case 1, 3, 5, 8, 10, 12 (ZTE)
· Option 3: EVA70 serving channel with HomNet DIPs, i.e., case 7, 9, 11 (Huawei)
Agreements:
· Propagation condition for the serving channel

· EPA5 low and EVA70 low
· DIP set
· DIP sets in both homogeneous and heterogeneous scenarios
· DMRS base sequence
· Option 1: To configure the DMRS sequences, it is proposed that: (a) the desired UE, interfering UE 1 and interfering UE 2 are served by cells with cell id #0, 1, 2 respectively, (b) for the desired PUSCH and interfering PUSCH(s), 
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· Note 1: Both group hopping and sequence hopping are disabled.

· Note 2: In this way, the sequence-group number u used in the three cells are 0, 1, 2 respectively, and the base sequence number v within the base sequence group is 0 for the three cells [section 5.5 in TS 36.211].

· Total number of test cases
· EPA serving channel with HetNet DIPs + EVA serving channel with HomNet DIPs, i.e., case 2, 4, 6, 7, 9, 11 listed below.
	Num
	PRB allocation/

Band width
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration for serving and interferers
	(DIP1, DIP2) dB

	2
	50 PRB/10MHz
	6
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)

	4
	50 PRB/10MHz
	15
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)

	6
	50 PRB/10MHz
	20
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)

	7
	50 PRB/10MHz
	6
	(EVA70, ETU70)
	1x2 Low
	(-1.11, N/A)

	9
	50 PRB/10MHz
	15
	(EVA70, ETU70)
	1x4 Low
	(-1.11, -10.91)

	11
	50 PRB/10MHz
	20
	(EVA70, ETU70)
	1x8 Low
	(-1.11, -10.91)


· ZTE volunteers to draft “WF on phase-II test parameters for BS MMSE-IRC receiver”
· Huawei volunteers to draft “Template for collecting phase-II BS IRC link-level simulation results”
4. BS IRC for asynchronous network
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.1
	R4-155443
	discussion
	On BS MMSE-IRC receiver in asynchronous network
	China Telecom

	7.6.1
	R4-155671
	discussion
	Discussion on asynchronous network BS IRC test
	Huawei

	7.6.3
	R4-155735
	discussion
	Discussion on the performance evaluation for the asynchronous network for BS IRC receiver
	ZTE

	7.6.3
	R4-156133
	discussion
	On asynchronous IRC
	Ericsson


Observations and proposals from companies:
	Companies
	Proposals

	China Telecom (R4-155443)
	Proposal 1: Consider asynchronous network as well as synchronous network in the WI.
Proposal 2: Configure two ON/OFF interfering signals (UEs) to model the interference from one dominant interfering cell, i.e., the dominant interfering cell schedule UE 1-1 in the even TTIs and schedule UE 1-2 in the odd TTIs. The interference power of UE 1-1 and UE 1-2 are different, and different channel seeds are used for the desired UE and interfering UEs.

[image: image10]
(a) One explicit interfering cell

Figure 1: Modeling of time-varying interference

Proposal 3: Re-use the existing system simulation results for asynchronous network: set the DIP values for UE 1-1 and UE 1-2 respectively as the DIPs at 75%-tile and 95%-tile of the unconditional DIP1 distribution of all simulated samples.

Proposal 4: As baseline, the transmission of the interference signal is delayed with respect to the desired signal by 0.33 ms.
Proposal 5: For the MMSE-IRC reference receiver in asynchronous network, to decide whether the interference covariance matrix estimation is performed at per TTI or per slot basis.
Proposal 6: For each antenna configuration, introduce one test case for asynchronous homogeneous scenario and one test case for asynchronous heterogeneous scenario.
Observation 1: Based on our initial link simulation results, it is seen that MMSE-IRC performance in asynchronous scenario is poorer than that in synchronous scenario, and in asynchronous scenario MMSE-IRC receiver can achieve obvious performance gain compared to MMSE receiver.

	Huawei (R4-155671)
	Although we do not think that the asynchronous scenario is the dominant scenario, we can study the performance under the asynchronous scenario. For the study we propose that

· Proposal 1: To simplify the work, we suggest a pragmatic scenario to decide the interference model for the asynchronous BS IRC test, where the one or two isolated asynchronous Pico cells are located in the synchronous Macro cells and cause the big interference(s) to Macro UE.

· Proposal 2: We propose to modify the DIP definition for the asynchronous BS IRC tests, i.e., the modified DIP is the ratio of the power of the dominant interference from the isolated asynchronous cell over the sum of the interference levels from the synchronous network.

· Proposal 3: Use the same reference receiver as is used in the synchronous tests.

	ZTE (R4-155735)
	From the figures 1 to 6, we can have the following observations and analysis:

· For all the test cases, there are still more than 2dB throughput gain of MMSE-IRC receiver vs. MMSE receiver in asynchronous network, even in some test case, the SINR gain can reach to about 10dB. Moreover, from the prospective of operator’s demand [1-2], asynchronous is a practical scenario in homogeneous and heterogeneous network. Hence, we think it is necessary to introduce test cases to verify the performance requirement of asynchronous network.

· With the increasing of receive antennas, there is more throughput gain of MMSE-IRC receiver vs. MMSE receiver. So we think the introduced test cases for asynchronous scenario should cover all the antenna configurations, including 2Rx, 4Rx and 8Rx.

· As the timing delay between the serving UE and the interferers, there is more than 1dB performance degradation for MMSE-IRC receiver, and the performance loss for MMSE receiver is less than 0.5dB, therefore, the timing delay of interferers has less impact on the MMSE receiver compared with the MMSE-IRC receiver 
Proposal 1: Considering the performance gain of MMSE-IRC receiver vs. MMSE receiver in asynchronous scenario, we propose to introduce test cases to verify the performance requirement of asynchronous case in the specification, and the introduced test cases should cover 2Rx, 4Rx and 8Rx antenna configurations.

Proposal 2: We slightly prefer to reuse the same DIP values for asynchronous network as in the synchronous case. 

	Ericsson (R4-156133)
	The BS IRC performance for the cases in [2] is 0.1-0.6 dB worse than for the Asynchronous model compared to the corresponding Synchronous results. This is systematic for all cases.
Given that the difference is minor we propose to state only one set of requirements and conformance procedures in the specification.


WF in the last meeting:
Background:
· In RAN4 #76, the phase-II work scope of the BS MMSE-IRC WI was discussed, and the proponents of this WF (China Telecom, NTT DOCOMO, Telecom Italia, ZTE, Samsung) raised the following proposal:
· During phase-II of the BS MMSE-IRC WI (start from Aug 2015), in parallel to the work on requirements for synchronous network, conduct investigations on the need of requirements for asynchronous network.
· Both asynchronous homogeneous and heterogeneous networks to be analyzed.
WF:
· Companies are encouraged to provide the asynchronous network analysis for further study.
Open issues:
1. Whether to conduct investigations on the need of requirements for asynchronous network?
· Yes: China Telecom, ZTE, Huawei
· Justification (China Telecom)
· Asynchronous operation is important scenario for FDD operators.

· In asynchronous network, the probability of dominant asynchronous interference is high.

· Lower IRC gain is expected in asynchronous network, but there would be still some IRC gains w.r.t. MMSE receiver. As demodualtion tests, both IRC functionality and gain should be checked.
· Based on our initial link simulation results, it is seen that MMSE-IRC performance in asynchronous scenario is poorer than that in synchronous scenario, and in asynchronous scenario MMSE-IRC receiver can achieve obvious performance gain compared to MMSE receiver.

· To limit the workload, re-use the output of synchronous network as much as possible. 
· Justification (ZTE)
· Considering the performance gain of MMSE-IRC receiver vs. MMSE receiver in asynchronous scenario, we propose to introduce test cases to verify the performance requirement of asynchronous case in the specification.

· Justification (Huawei)
· In the future, with the widely deployment of TDD FDD CA and other features, more and more network will be the synchronous network. Considering that BS IRC is Rel-13 feature, it would be reasonable to focus on synchronous case for the requirements. But since the operators are interested in the asynchronous scenario, we can have further investigation.

· No: Ericsson
· Justification (Ericsson)
· The BS IRC performance for the cases in [2] is 0.1-0.6 dB worse than for the Asynchronous model compared to the corresponding Synchronous results. This is systematic for all cases.

· Given that the difference is minor we propose to state only one set of requirements and conformance procedures in the specification.
2. Simulation assumptions:
· Modeling of time-varying interference for uplink
· Option 1: China Telecom
· Configure two ON/OFF interfering signals (UEs) to model the interference from one dominant interfering cell, i.e., the dominant interfering cell schedule UE 1-1 in the even TTIs and schedule UE 1-2 in the odd TTIs. The interference power of UE 1-1 and UE 1-2 are different, and different channel seeds are used for the desired UE and interfering UEs.
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(a) One explicit interfering cell

Figure 1: Modeling of time-varying interference
· Option 2: ZTE
· No need to model additional change on interference power and fast fading channel (i.e., just consider certain timing offsets), if there is already sufficient gap between the IRC performances in synchronous and asynchronous networks.
· Interference profile

· Option 1: Re-use the existing system simulation results for asynchronous network: set the DIP values for UE 1-1 and UE 1-2 respectively as the DIPs at 75%-tile and 95%-tile of the unconditional DIP1 distribution of all simulated samples. (China Telecom)

Table 2: DIP 1-1 and DIP1-2 values 
(Six companies’ results, based on Table 6.3.1.2-1 and Table 6.3.2.2-1 of TR 36.884 V0.1.0 [4])

	DIPs
	Case B: All samples [4]

	Homogeneous network
	Company
	China Telecom
	Huawei
	Ericsson
	ZTE
	Nokia Networks
	Alcatel-Lucent
	Average

	
	DIP 1-1 (dB),

@75%-tile of DIP1 CDF
	-1.70
	-1.80
	-1.77
	-1.70
	-1.65
	-1.49
	-1.69

	
	DIP 1-2 (dB),

@95%-tile of DIP1 CDF
	-0.51
	-0.54
	-0.63
	-0.52
	-0.34
	-0.43
	-0.50

	Heterogeneous network
	Company
	China Telecom
	Huawei
	Ericsson
	ZTE
	Nokia Networks
	
	Average

	
	DIP 1-1 (dB),

@75%-tile of DIP1 CDF
	-0.78
	-0.93
	-0.95
	-0.79
	-0.79
	
	-0.85 

	
	DIP 1-2 (dB),

@95%-tile of DIP1 CDF
	-0.11
	-0.13
	-0.13
	-0.12
	-0.11
	
	-0.12 


· Option 2: The existing DIP values for heterogeneous network can be reused to derive the interference level for the asynchronous test (Huawei)
· Proposal 1: To simplify the work, we suggest a pragmatic scenario to decide the interference model for the asynchronous BS IRC test, where the one or two isolated asynchronous Pico cells are located in the synchronous Macro cells and cause the big interference(s) to Macro UE.

· Proposal 2: We propose to modify the DIP definition for the asynchronous BS IRC tests, i.e., the modified DIP is the ratio of the power of the dominant interference from the isolated asynchronous cell over the sum of the interference levels from the synchronous network.

· For example, assuming one dominant interference, we could modify the DIP definition for asynchronous network as follows: 

[image: image12.wmf]oc

N

I

I

DIP

+

=

¢

2

1

1

 and 
[image: image13.wmf]oc

N

I

S

SINR

+

=

¢

2

,

Where I1 is the interference from one asynchronous cell and I2 stands for the interference from one synchronous cell, Noc stands for the total interference power from the other synchronous cells, and S denotes the targeting signal power.
· Option 3: Slightly prefer to reuse the same DIP values for asynchronous network as in the synchronous case, i.e., (ZTE)

	1x2 Low, Homogeneous network
	(-1.11, N/A)

	1x2 Low, Heterogeneous network
	(-0.43, N/A)

	1x4 Low, Homogeneous network
	(-1.11, -10.91)

	1x4 Low, Heterogeneous network
	(-0.43, -13.78)

	1x8 Low, Homogeneous network
	(-1.11, -10.91)

	1x8 Low, Heterogeneous network
	(-0.43, -13.78)


· Timing offset between the desired signal and interfering signal
· Option 1: As baseline, the transmission of the interference signal is delayed with respect to the desired signal by 0.33 ms. (China Telecom)
· Option 2: Model two simultaneous interfering UEs, and the transmissions from the first/second dominant interfering UE is delayed with respect to the desired UE by 0.33/0.67 ms. (ZTE)
· Reference receiver

· Option 1: To decide whether the interference covariance matrix estimation is performed at per TTI or per slot basis. (China Telecom)
· Option 2: Use the same reference receiver as is used in the synchronous tests. (Huawei)
· Antenna configuration
· Option 1: Cover 2Rx, 4Rx and 8Rx (China Telecom, ZTE)
· Number of simulation cases
· Option 1: For each antenna configuration, introduce one test case for asynchronous homogeneous scenario and one test case for asynchronous heterogeneous scenario. (China Telecom)
Agreements:
It was agreed in main session that:
· Consider investigating the performance of asynchronous network as well as synchronous network in the WI.
· Regarding the interference modeling for asynchronous network, two options to be considered in the next meeting:
· Option 1: Modeling of time-varying interference for uplink
· Configure two ON/OFF interfering signals (UEs) to model the interference from one dominant interfering cell, i.e., the dominant interfering cell schedule UE 1-1 in the even TTIs and schedule UE 1-2 in the odd TTIs. The interference power of UE 1-1 and UE 1-2 are different, and different channel seeds are used for the desired UE and interfering UEs.
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Figure 1: Modeling of time-varying interference
· Re-use the existing system simulation results for asynchronous network: set the DIP values for UE 1-1 and UE 1-2 respectively as the DIPs at 75%-tile and 95%-tile of the unconditional DIP1 distribution of all simulated samples.

Table 2: DIP 1-1 and DIP1-2 values 
(Six companies’ results, based on Table 6.3.1.2-1 and Table 6.3.2.2-1 of TR 36.884 V0.1.0 [4])

	DIPs
	Case B: All samples [4]

	Homogeneous network
	Company
	China Telecom
	Huawei
	Ericsson
	ZTE
	Nokia Networks
	Alcatel-Lucent
	Average

	
	DIP 1-1 (dB),

@75%-tile of DIP1 CDF
	-1.70
	-1.80
	-1.77
	-1.70
	-1.65
	-1.49
	-1.69

	
	DIP 1-2 (dB),

@95%-tile of DIP1 CDF
	-0.51
	-0.54
	-0.63
	-0.52
	-0.34
	-0.43
	-0.50

	Heterogeneous network
	Company
	China Telecom
	Huawei
	Ericsson
	ZTE
	Nokia Networks
	
	Average

	
	DIP 1-1 (dB),

@75%-tile of DIP1 CDF
	-0.78
	-0.93
	-0.95
	-0.79
	-0.79
	
	-0.85 

	
	DIP 1-2 (dB),

@95%-tile of DIP1 CDF
	-0.11
	-0.13
	-0.13
	-0.12
	-0.11
	
	-0.12 


· As baseline, the transmission of the interference signal is delayed with respect to the desired signal by 0.33 ms.
· Option 2:
· No need to model additional change on interference power and fast fading channel (i.e., just consider certain timing offsets), if there is already sufficient gap between the IRC performances in synchronous and asynchronous networks.
· Reuse the same DIP values for asynchronous network as in the synchronous case, i.e.,
	1x2 Low, Homogeneous network
	(-1.11, N/A)

	1x2 Low, Heterogeneous network
	(-0.43, N/A)

	1x4 Low, Homogeneous network
	(-1.11, -10.91)

	1x4 Low, Heterogeneous network
	(-0.43, -13.78)

	1x8 Low, Homogeneous network
	(-1.11, -10.91)

	1x8 Low, Heterogeneous network
	(-0.43, -13.78)


· Model two simultaneous interfering UEs, and the transmissions from the first/second dominant interfering UE is delayed with respect to the desired UE by 0.33/0.67 ms.
· Reference receiver

· Use the same reference receiver for both sync and async, i.e., the interference covariance matrix estimation is performed at per TTI basis.
· Antenna configuration

· This option can be considered as baseline: Cover 2Rx, 4Rx and 8Rx 

· Number of simulation cases
· As baseline: For each antenna configuration, introduce one simulation case for asynchronous homogeneous scenario and one simulation case for asynchronous heterogeneous scenario. 
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