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1. Introduction
This document summarizes the email discussion conducted between RAN4 #67 and #68 on link level simulation settings for NAICS. 
The rappoteur proposes to:
· Endorse the document as “ad-hoc meeting minutes”

· Separate the discussion and agreement on geometry setting for scenario 1 (i.e., SINR, I1/Noc, and I2/Noc), as summarized in [1] for which formal approval of the agreement is sought. 
· Continue the discussion of FFS issues based on the rapporteur conclusions herein
2. Rapporteur’s proposed conclusions
In general, the effort of email discussion, which originally followed the template pasted in the appendix for reference, can be summarized as following 4 objectives:

· Agreeing on the selected geometries for link simulations

· Agreeing on ON/OFF modeling methodology, including MCS/RI determination of explicitly modeled interferers

· Agreeing on detailed parameters (i.e., TM/MCS/RI of serving and interference cells) for phase-1 simulation under fixed ON/OFF of interference

· Agreeing on detailed parameters (i.e., serving cell adaptive MCS/RI and OLLA algorithm) for phase-2 simulation under dynamic ON/OFF of interference

Determining geometries of interest for link simulation 

Rapporteu’s original proposal on July 30th:

1) At least for scenario 1, calibrated geometries under full-loading (i.e., Es/Noc, I1/Noc and I2/Noc of two explicitly modeled interferers, and Noc) will be used to set the simulation conditions for link level simulation under partial loading.

· Link level simulation under partial loading will scale Noc obtained under full loading by:
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2) For scenario 2a/2b, FFS on whether:

· More than 2 interferers need to be explicitly modeled

· Noc’ as defined above is acceptable for link simulation setting purposes, including whether/how to define different α for macro and small cells  

3) Link simulation will sweep over a certain range of SINRs (defined below under full loading) and for each range there is a corresponding set of (I1/Noc, I2/Noc) values selected as below:

· 3 SINR ranges (i.e., 5-25%, 40-60%, and 75-95%).

· For each SINR range, define 3 values forI1/Noc(i.e., x@ 20th, y@50th, z@80th percentile)

· Additional I1/Noc values can be used if found important. When defining (I1/Noc, I2/Noc) for a corresponding SINR range, focus on more typical I1/Noc and I2/Noc.

· For each I1/Noc, use averaged I2/Noc conditioned around each of the three I1/Noc (i.e., within +/- 5% of x/y/z dB of I1/Noc).

· Note: For information only and for discussion, Rapporteur’s observations that lead to the above proposal are captured in the table below: 

	
	QC’s Proposal 3a
	Binned DIP approach
	Possible WF  

	SINR points or range
	@ a range of SINRs

5-25%

40-60%

75-95%
	@ particular points
	3 SINR ranges (5-25%, 40-60%, and 75-95%)

Reason: Interested in a range of SINRs of a link simulation, instead of just some particular SINR, in the study phase.  

	I1/Noc
	3 values: xdB@ 20th, y@50th, z@80th percentile
	20 values obtained as  avg(I1/Noc) for 20 equal-size data sets after sorting I1/Noc
	3 values, i.e., x@ 20th, y@50th, z@80th
Reason: The 20 value set contains the 3 values. They are all equally possible, unless we look at the PDF for I1/Noc. We can add additional values are found important.

	I2/Noc
	Based on PDF conditioned at x/y/z (+/- 5%), look at a@20th, b@50th, c@80th percentile
	20 values obtained as  avg(I2/Noc) for 20 equal-size data sets after sorting I1/Noc
	Use avg(I2/Noc) over the data points around  I1/Noc=x/y/z dB (i.e., with +/- 5% of x/y/z).

Reason: There will be a I2/Noc range. Unless we look at the corresponding PDF of I2/Noc conditioned on I1/Noc, it is not clear whether any particular value (e.g., a/b/c) is more likely than others. 


	Companies
	Yes/No
	Comments

	NTT DOCOMO
	Yes
	1) For Scenario 1, the scaling scheme is fine for us.

2) For Scenario 2a/2b, we agree that further discussion is needed.

How to define different  forNoc scaling is FFS if needed. For a possible example, when capturing Ik/Noc, different  is applied corresponding to the cell type based on the above results. Regarding the explicit interferers, we could define whether 1st and 2nd dominant interferers are macro or small cell based on captured Ik from system-level simulation.

3) We agree with the possible WF.

	Samsung
	Yes
	We agreed on the interference model development methodology here. However, current methodology leads to at least 3 (geometry) x 3 ( I1/Noc condition) x 2 (2 mandate resource utilization value) = 18 interference profiles, which is only for Scenario 1. Keeping in mind we still have many options to be simulated under discussion in Section 4.

We suggest to further reduce the # of interference profiles, e.g.

(1) Only one geometry (low) for Scenario 1 and two geometry(low and high) for Scenario 2.

(2) Only consider 50%-tile I1/Noc, as the most typical scenario.

(3) If possible, agreed on a single utilization value (e.g. 50%).

	Intel
	Yes
	We agree with current proposal. Calibration can be done assuming a single value of RU (alpha).

For Scenario 2 Macro and Pico may have different RUs and additional study on the appropriate Noc scaling approachmay be needed. For instance, separate RU scaling for Macro and Pico layers non-dominant interferers may be studied.Meanwhile, we think that some alignment on the RAN4 understanding of the RU definition is needed. The RAN1 WG agreement of the target RUs is as follows: Resource utilisation factors: 40% and 60% mandatory, 20% and 70% optional average resource utilisation across all cells in the most loaded “layer” (i.e. macros or small cells). So, this means that for Scenario 2a/2, 40% RU means that Macro layer has 40% RU while small cells have lower RU. We suggest following this definition of the RU.

	Renesas Mobile
	Partially agree
	For 3), we share the similar view as Samsung, i.e., there is no need to capture 20th and 80th for conditioned I1/Noc and I2/Noc. Instead, those corner cases can be checked in the system level simulations later by RAN1associated with a practical occurrence probability.



	Ericsson
	Yes
	We agree with the way forward proposed by the rapporteur for 1. 2. and 3. It is true that by using the proposal 3 the amount of simulations is probably large, but this is the study phase and more results may be beneficial.



	Huawei
	Yes
	We think that a single RU should be ok for calibration. Our concern on multiple RU is that the loading of macro and pico layers are quite unbalanced at high target RU with unstable RU observed at Macro layer. In real deployment CRE will probably be introduced to balance the difference. 

	Qualcomm 
	Partially Yes
	(1): Yes, we agree with the current proposal

(2): For Scenario 2a/2b, modeling 2 interferers is sufficient. Further studies may be conducted on scaling Noc’across cells.

(3): On the SINR ranges, we propose to add a note that ‘Companies could prioritize cases to reduce simulation complexity’.
Avg(I2/Noc) does not improve accuracy or simplicity ofmodeling. Average is likely to skew the I2/Noc value, and does not represent any particular interferer.If one value has to be chosen for limiting the number of simulations, we propose the use of median – 50th percentile of I2/Noc conditioned on I1/Noc


Further comments and observations from Rapporteur on Aug 1st:
· It seems for scenario-1 we can try to conclude as in revised proposal below

· I tried to accommodate comments on simulation load in the added FFS, as well as mean/medium I2/Noc. Let us at least try to finalize some values before we decide which cases can be skipped.

· We need to clarify that Ix/Noc depends on loading level. Please see below the notation of Noc(α).

Proposed Conclusion (Aug 1st) :
1) At least for scenario 1, calibrated geometries under full-loading (i.e., Es/Noc, I1/Noc and I2/Noc of two explicitly modeled interferers, and Noc) will be used to set the simulation conditions for link level simulation under partial loading.

· Link level simulation under partial loading will scale Noc obtained under full loading by:
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2) For scenario 2a/2b, FFS on whether:

· More than 2 interferers need to be explicitly modeled

· Noc(α) as defined above is acceptable for link simulation setting purposes, including whether/how to define different α for macro and small cells  

3) Link simulation will sweep over a certain range of SINRs (defined under full loading as SINR=Es/(I1+I2+Noc)) and for each range define a corresponding set of (I1/Noc(α), I2/Noc(α)) pairs as below:

· 3 SINR ranges (i.e., 5-25%, 40-60%, and 75-95%).

· For each SINR range, define 3 values forI1/Noc(α) in dB(i.e., x@ 20th, y@50th, z@80th percentile)

· Additional I1/Noc(α)values can be usedif found important.When defining (I1/Noc(α), I2/Noc(α)) for a corresponding SINR range, focus on more typical I1/Noc(α) and I2/Noc(α).

· For each I1/Noc(α) values (i.e., x, y, z), define(FFS: averaged or medium) I2/Noc conditioned on I1/Noc(α)=x/y/z dB (i.e., taking the mean/medium from the data set with I1/Noc(α) in 15~25%, 45~55%, and 75~85%).

· Finalize the followingparameters for at least scenario #1 (Companies to provide values for alignment by August 5thusing the table below):

· Three SINR ranges in dB 

· For each SINR range, 3 pairs of I1/Noc(α) and I2/Noc(α), at α=40% and 60% respectively

· FFS: Possible prioritization of simulation cases (i.e., SINR range, α, and pairs of I1/Noc(α) and I2/Noc(α)), considering simulation burden and level of interest of the cases.

Conclusion/status: The above proposed conclusions were agreeable. Companies have provided input following the agreed approach. All the inputs and agreement on geometry setting for scenario 1 (i.e., SINR, I1/Noc, and I2/Noc) are summarized in [1] for official approval.  
ON/OFF modeling

Rapporteur proposal on July 30th:

4) ON/OFF modeling needs further discussion. Suggest to first make decision on the two main options discussed before proceeding with further details.

· (A): Interference has a constant MCS/RI across the time and frequency domain for the duration of each packet, where the duration is calculated based on 0.5Mbytes packet size and the MCS/RI (assuming no retransmission?).

· If agreeable, still FFS on: 

· Whether the  MCS/RI is the same or different across all the packets in a simulation run   

· How to determine MCS/RI, including their mutual dependency and dependency on loading level 

· (B): Random MCS/RI across subframe and/or subband for the duration of each packet, where the duration can also be calculated based on 0.5Mbytes packet size and the random MCS/RI (assuming no retransmission?)

· If agreeable, still FFS on how to randomly determine MCS/RI on a subframe/subband basis

	Companies
	Option A or B
	Comments

	NTT DOCOMO
	Tend to Option B
	· Regarding MCS/PMI/RI, in order to clarify the NAICS gain and robustness during SI phase, MCS/PMI/RI should be dynamically changed for every subframe and sub-band.

· Regarding the burst duration, Option 3 for TDM On/Off pattern is fine for us and this is difference between the above Option B and our preference.

· Option 3 for TDM On/Off pattern is the fixed burst duration corresponding to the scenario and partial loading level for simplicity.
· In this case, the burst duration does not follow the selected MCS/RI in the interfering cells, therefore we consider that MCS/RI can be determined randomly on each subframe/subband.

	Samsung
	Option A
	We prefer to fix MCS/RI for all packets in a simulation to evaluate the performance gain of NAICS receiver for different cases, e.g. RI = 1 and RI = 2. It is difficult to clearly understand NAICS receiver performance gain in combined scenarios since the gain may be quite different. System level simulation may be more proper to evaluate NAICS receiver performance gain in real network.

The interferer could be assumed without HARQ retransmission.

	Intel
	Option A with modifications
	· In the study item phase we prefer to consider fixed MCS/RI per FTP burst/packet which is a reasonable abstraction of the FTP traffic at link-level assuming partial network loading

· Fixed packet duration can be considered (which can be measured from system-level studies for different RUs).

· The choice of MCS/RI should be based on the SLS statistics and needs to be further discussed for any of Option (A) and Option (B)

· Agree with Samsung that system level simulation may be more proper approach to evaluate NAICS receiver performance gains in real network.

	Ericsson
	Option B
	We think that option B is more realistically capturing the gains of NAICS. If using this methodology there is no neede to have discussions on typical MCS at this stage of the study. This can be done for the definition of the requirement during the WI. Realistically there will be OLLA and this needs to be accounted for. Alternative WF is to decide for 2 or 3 MCS and randomly change the MCS subframe per subframe (ex consider 5 and 14 and 25) within the burst.

	Huawei
	Partial combination of A and B
	· Fixed MCS/RI during the packet transmission is simpler and approximates the realistic UE transmission during burst traffic. 

· Chosen of MCS/RI is important and should be derived from system level simulation. In the uniformly random generated MCS/RI proposal, low order modulation interference is unrealistically favoured since equal size of packet is assumed. The following table from system simulation shows that QPSK only accounts for a small percentage of transmission for partial loading.

QPSK

16QAM

64QAM

RU=30%

8.60%

24.36%

67.04%

RU=70%

17.43%

32.74

49.83%



	Renesas Mobile
	Option A based modeling
	Option A based modelling is preferred.

For option B, it can actually be verified by the system level simulations later in RAN1, if needed.

	Qualcomm
	Option A
	With partial loading levels of 40% &60%, we think it is a reasonable model to fix MCS/ RI for a file transfer. RAN1 recommendation was to use a fixed file size under the FTP model1 assumption for traffic. Together, these two parameters determine the ON duration.

· Choices of MCS/RI are according to our earlier proposals and details may be discussed further.


Further comments and observations from Rapporteur on Aug 1st:
· Conclusion for now: Continue the discussion between option A and B for now. 

· Note: Majority companies prefer option A. 

· Suggest to agree on “fixed MCS/RI for each packet”

· Note that this is for link level simulation and more realistic NAICS system level performance can be evaluated under system simulation. 
· Is it then acceptable to make the above note?  

· We can further confine the NAICS receiver not to use across-subframe processing.

Revised proposal on Aug 6th: 
         Interference has a constant MCS/RI across the time and frequency domain for the duration of each packet, where the duration is calculated based on 0.5Mbytes packet size and the MCS/RI (assuming no retransmission).

   FFS on: 

         Whether the  MCS/RI is the same or different across all the packets in a simulation run   

         How to determine MCS/RI, including their mutual dependency and dependency on the loading level 

   Note: This simplified model is adopted for link level evaluation in the study item phase. System level simulation will have realistic interference MCS/RI that varies during each packet, and it can be considered for test definition in later Work Item phase.

Conclusion/Status: More discussion in the August meeting, but strive for a complete ON/OFF model in the August meeting.   
Phase-1 simulation parameters 
Rapporteur proposal on July 30th:

5) For phase-1 evaluation, use the following fixed ON/OFF pattern of the two explicitly modeled interferers (When On, the interferer is assumed to be fully loaded; When Off, the interferer is assumed to transmit CRS.)

· On/On
· On/Off
· Off/Off
· Off/On (lower priority)
6) Detailed simulation parameters:
	Parameter
	Unit
	Serving
	I1
	I2

	Downlink power allocation
	
[image: image3.wmf]A

r


	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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at antenna port
	dBm/15kHz
	[-98]
	N/A
	N/A

	Es/Noc, I1/Noc, I2/Noc
	dB
	Note 2
	Note 2
	Note 2

	BWChannel
	MHz
	10
	10
	10

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	2
	2
	2

	PDSCH TM and MCS
	
	Note 3
	Note 3
	Note 3

	Channel model

(for calibration purposes)
	
	EPA5
	EPA5
	EPA5


Note 1:
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Note 2:      (ref. conclusion #3) Es/Noc is determined based on the 3 SINR ranges. I1/Noc and I2/Noc are based on conclusion #3. If cannot be agreed quickly, agree on some tentative values (e.g., Intel proposal: 1) I1/Noc = 12.7 dB, I2/Noc = 2.7 dB 2) I1/Noc = 6.6 dB, I2/Noc = 0.8 dB).

Note 3:     Fixed MCS/RI across subframes and subbands for both serving and interference cell

· i) TM4 Rank 1 serving cell:
· MCS 5: QPSK, Rate 1/3

· [Optional] MCS 14: QAM16, Rate 1/2

· Intf1: TM4 Rank1 interferer

· MCS 5: QPSK, Rate 1/3

· MCS 25: QAM64, Rate ¾

· [Optional] MCS 14: QAM16, Rate 1/2

· Intf2: TM4 Rank1 interferer

· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾

· [Optional] MCS 14: QAM16, Rate 1/2

· Resultant 2 MCS combinations for interferers {5,5}, {25,25}

· ii) TM2 serving cell:

· MCS 5: QPSK, Rate 1/3

· [Optional] MCS 14: QAM16, Rate 1/2
· Intf1: TM3 Rank2 interferer (same MCS on both streams)
· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate 1/2

· Intf2: TM2 Interferer

· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate 1/2

· Resultant 2 MCS combinations for interferers {5,5}, {25,25}

· iii) TM9/TM10 Rank 1 serving cell: 

· MCS 5: QPSK, Rate 1/3

· [Optional] MCS 14: QAM16, Rate 1/2
· Intf1: One TM9 Rank1 interferer

· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate 1/2

· Intf2: One TM9 Rank1 interferer, MCS 5 / MCS 25
· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate ½

· Resultant 2 MCS combinations for interferers {5,5}, {25,25}.
Note 4: Wideband PMI is for TM4 and TM9 transmissions during Phase 1.
· Fixed across entire frequency band
· Varies randomly from subframe to subframe for interfering cells, fixed across subframes for serving cell
	Companies
	Yes/No
	Comments

	NTT DOCOMO
	Tend to Yes
	5) To calibrate the performance for each receiver type quickly, we agree these fixed On/Off patterns.
6) TM4 can be reduced since CRS-based transmission mode is included as TM3 and closed-loop transmission mode is included as TM9/10. Regarding the number of transmission rank for the serving cell, rank-1 case is fine during phase 1. However, during phase 2, rank-2 case should be investigated as well as rank-1 case.

	Samsung
	No
	(1) Rank 2 desired signal and Rank 2 interferer need to be covered for TM4/TM9 case.
(2) For serving cell modulation, both 16QAM and QPSK are important to be evaluated thus, we preferred to treat QPSK and 16QAM equally, e.g. e.g. remove "[Optional]" for 16QAM.

(3) For interference cell modulation, prefer to use 16QAM instead of 64QAM. If it can't be agreed, prefer to equally treat all options, e.g. remove "[Optional]" for 16QAM and remove the bullet  " Resultant 2 MCS combinations for interferers {5,5}, {25,25}"

	Intel
	Partially Yes
	· Suggest to exclude “Off/On” scenario

· Agree with rapporteur note that if I1/Noc& I2/Noc calibration among the companies cannot be done quickly, then the proposed values can be used. Please note that the proposed I1/Noc and I2/Noc values were derived for NAICS Scenario #2 with 4 Pico, full loading, unconditional SINR statistics and correspond to 50%/50% and 80%/50% CDF points.

· For alignment purposes both CRS-based and DMRS-based TMs scenarios should be considered. At the same time, the Phase 1 analysis can be limited by one CRS-based TM scenario only. So, suggest to include scenarios #1 (TM4) and #3 (TM9/10) in Phase 1 studies, only.

· Agree with Samsung to treat QPSK and QAM16 serving cell modulation  equally

	Renesas Mobile
	No
	· Rank 2 can be considered if the intra-cell case will be evaluated.

· RVM cases are missing

· As commented by most companies, QPSK and 16QAM should be prioritized than 64QAM. The impact of 64QAM can be studied later by system level simulation considering its low probability in the operation.



	Ericsson
	Yes/No
	· For phase I TM cases can be reduced to 1 CRS based on 1 DM-RS based, so e.g. TM4 and TM9 or TM3 and TM9. 

· Fixed MCS is not acceptable. See possible WF proposed in point above. Alternative WF is to decide for 2 or 3 MCS and randomly change the MCS subframe per subframe (ex consider 5 and 14 and 25) within the burst.

	Huawei
	No
	· We suggest that the values of Es/Noc I1/Noc I2/Noc should be determined based on conclusion #3, should be FFS for now.

· And we also suggest adopting 16QAM 1/2 as the baseline for serving and interference cellsasit represents a larger portion of transmissions as shown in proposal 4. Focusing on QPSK 1/3 in serving and interfering cell could potentially shows over optimistic throughput gain for partial loading. So the“[optional]” should be removed from Notes 3, and add another MCS combinations of {14 14}.



	Qualcomm
	Yes
	· On Note 2 from the rapporteur, we agree with Intel’s proposed methodology to choose I1/Noc and I2/Noc. Given that Scenario 1 is being investigated with RAN1 recommended partial loading: we propose the following two changes: a) Use Scenario 1 with the same methodology and b) Incorporate 40% loading in the Noc value to obtain I/Noc.

· For Phase 1, we suggest retaining all three cases since they achieve good coverage across CRS/DMRS as well as different TMs and rank of the interferer. Companies could choose subsets as per interests for simulation results.


Proposed Conclusion (Aug 1st) :
5) For phase-1 evaluation, use the following fixed ON/OFF pattern of the two explicitly modeled interferers (When On, the interferer is assumed to be fully loaded; When Off, the interferer is assumed to transmit CRS.)

· On/On
· On/Off
· Off/On
· Detailed phase-1simulationparameters:
· SINR, I1/Noc(α), and I2/Noc(α): FFSas of Aug 1st, but will follow geometry conclusion #3
· At least one case for CRS-based TM (FFS: TM4 or TM3) and one case for DMRS-based TM (TM9/10)
· Wideband PMI for serving and interference cell 

· Fixed across entire frequency band

· Varies randomly from subframe to subframe for interfering cells, fixed across subframes for serving cell

· MCS/RI of serving and interference cell: FFS
· Note: Majority companies agree to use fixed MCS/RI for phase-1
Conclusion/Status: 
· 5) was agreeable 
· SINR, I1/Noc(α), and I2/Noc(α) are for formal approval
· Need further discussion on MCS 
Phase-2 simulation parameters

Rapporteur proposal on July 30th:

6) For phase-2 evaluation, use dynamic ON/OFF model per (4), adaptive MCS/RI for serving call, and OLLA
· FFS on details of a reference OLLA algorithm based on UE CQI/RI feedback
· Example of a reference OLLA algorithm

· Target 10% first transmission BLER

· Step size on CQI (for MCS mapping): 

a. Down 0.25 dB in effective C/I for each NAK

b. Up 0.025 dB in effective C/I for each ACK
· Serving cell TM: 2/4/9
	Companies
	Yes/No
	Comments

	NTT DOCOMO
	Yes/No
	· Regarding OLLA, we basically agree with the example, i.e., targeting 10% BLER.

· Regarding TM, during phase 2, rank-2 case should be investigated as well as rank-1 case. Therefore, TM3 should be included instead of TM2.

	Samsung
	Yes
	Agreed on the principle here. Details could be further discussed.

	Intel
	Partially Yes
	· For general on/off model, see our comments for item 4.

· Scenarios with rank 2 TM4 and/or TM9 for the serving cell should be considered in Phase 2

· The proposed OLLA parameters can be a good initial step. Target 10% first transmission BLER is a reasonable assumption. OLLA step size may need to be adjusted based on further studies.

	Renesas Mobile
	
	· TM10 should be included as agreed.

· In addition of a reference OLLA behaviour, a reference interference averaging behaviour is also preferred.

	Ericsson
	Partially yes
	For the OLLA details can be discussed further.

	Huawei
	Yes
	Detailed OLLA behaviour need further discussion

	Qualcomm
	Yes
	Agree with rapporteur’s notes on the outline. Additional details including simulation cases may be discussed further.


Proposed Conclusion (Aug 1st) :
· For phase-2 evaluation, use dynamic ON/OFF model, adaptive MCS/RI for serving call, and OLLA
· FFS on details of a reference OLLA algorithm based on UE CQI/RI feedback
· Example of a reference OLLA algorithm

· Target 10% first transmission BLER

· Step size on CQI (for MCS mapping): 

a. Down 0.25 dB in effective C/I for each NAK

b. Up 0.025 dB in effective C/I for each ACK
· FFS: serving and interference cell TM
Status: Need further discussion once item 4) can be decided
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Source: Qualcomm Incorporated

Title: Proposal for Alignment of NAICS Simulation Results

1 Introduction

Prior discussions on the NAICS study item during the RAN4 66bis and RAN4 67 meetings have yielded some agreements,
with the remainder of study parameters yet to be finalized. The open items can be classified into the following categories:

1) Calibration of geometries for scenario 1, 2a/2b
2) Modeling of Inter-cell interference

In this document, we detail our proposals for the above items.

2 QC proposal on Calibration of Geometries

The following agreements were made on the choosing the geometries for NAICS simulations in the previous RAN4
discussions [2].

Agreements:

1. Propagation model for NAICS scenario 1, 2a and 2b: ITU model
2. Handover bias: 3 dB

Proposals:
Proposal 1: Loading: Full loading should be simulated for geometry calibration.
What to calibrate:

a. Serving cell geometry
b. Dominant interfering cell 11/Noc and 12/Noc (details see interference modeling below)

Question 1: Do companies agree with Proposal 1?

Companies Yes/No Comments
NTT DOCOMO Yes
Ericsson Is Geometry defined as Es/lot = Es/(11+I12+sumlk+No)? If geometry takes the

load impact into account then full loading can be ok for scenario 1 but for
scenario 2a/2b non full load should be considered.

MediaTek Yes, under full | The results will be used for determining the “full-buffer” case geometries for
loading. link level simulation (i.e., Es/Noc, 11/Noc, 12/Noc), with the understanding that
actual SINR under partial loading will only be affected additionally by
ON/OFF pattern of explicitly modelled interferers and the scaled Noc

Samsung Yes Same understanding with MediaTek

Intel Yes The geometry should be calibrated under full buffer assumption.

The calibration may also include unconditional 112/Noc and 12/Noc CDF

curves and/or exact 11/Noc and 12/Noc points (e.g. 20%, 50%, 80%) as
proposed in Section 3 for different resource utilizations (40% and 60%).

LG Yes

Renesas Mobile Partially agree | Calibration of Es/Noc, 11/Noc, 12/Noc, 13/Noc, and Noc for the full loading
case (100%)..

In addition, the partial loading cases (40%, 60%) can be calibrated to ensure
correct modelling.
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Nokia&NSN Yes Calibration with full loading case and no need for calibration for patial loading
case geometry.
Qualcomm Yes Seems that we have good consensus on this one.

Geometry is indeed defined as Es/(11+I2+sumlk+No). We believe geometry
should not take load into account as most companies above. The purpose of
aligning geometry is to ensure UE layout and RF conditions are calibrated
cross different simulators. Partial loading is modelled explicitly in Phase 2
studies.

Regarding partial loading and full loading, geometry is not well-defined for
the partial loading case since the SINR is dynamically changing. Also in the
case of partial loading, CRS/PSS/SSS/PBCH/SIBs from unloaded cells are
still transmitted, which will impact geometry and PDSCH-IC capability. Based
on these considerations, we suggest use full loading geometry, which is
intuitive and stable.

WEF: Proposal 1la:
e Serving cell and geometry under full loading is to be provided for calibration.
o Interference level calibration under full loading is to be provided for calibration (details in separate section)
e Additional information on partial loading geometry could be provided by interested companies.

3 QC proposal on Inter-Cell Interference Modeling

Proposal 2: Number of interferers to be modeled explicitly:
e Two interferers for Scenario #1 & Scenario #2a/2b
e Justification: Modeling two interferers is sufficient, given the relative weakness of 3" and beyond interferers

Question 2: Do companies agree with Proposal 2?

Companies Yes/No Comments
NTT DOCOMO Yes
Ericsson 2 is fine for scenario 1, for scenario 2a and 2b it is possibly too low;If we

consider only 2 interferers the non dominant Ik can affect largely the Noc and
the model used to determine Ik can have quite an impact on the results. One
suggestion would be to explicit simulate more dominant neighboring cells
(with partial loading). (This does not mean necessarily that more NC need to
be cancelled).

MediaTek Yes For sparse small cell in scenario 2a/2b, 2 is also fine. But it is likely not
enough for other scenarios likely densely deployed small cells

Samsung Yes We also think 2 interferers are enough for both Scenario 1 and 2 because we
only consider sparse small cell deployment as pointed by MediaTek.

Intel Yes At current stage two interferers may be modelled for Scenario #1 and

Scenario #2a/b with 4 Picos.

Further analysis is needed to check if 3" interferer should be explicitly
modelled for Scenario 2.

LG Yes For scenario 2a/2b, since 4small cells per macro cell geographical area is
mandatory, two interferers are fine.
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Renesas Mobile Instead, the number of the dominant interferers can be determined based on
the common criteria for all scenarios, e.g., the interferer with more than 15%
interference contribution should be explicitly modelled.

Considering the test complexity, at most 3 interferers are considered.

Nokia&NSN For denser small cell deployment may need to model more esp. for partial
loading. Explained in R4-132744.
Qualcomm Yes There seems to be good consensus.

We could use 2 interferers as the baseline. Interested companies could
provide distribution of I3 and beyond for NAICS scenarios 2 and dense small
cell deployments to justify a more complicated model.

WEF Proposal 2a: Number of interferers to be modeled explicitly:
e Calibrate performance based on 2 interferers for Scenario #1 & Scenario #2a/2b
e Additional information on more interferers could be provided by companies that are interested

Proposal 3: Interferer geometry 11/Noc and 12/Noc.
e Identify the bottom 5"-25" percentile serving cell geometry UEs with full loading in system level simulations.
e Conditioned on this, identify different 11/Noc points.
o To keep the number of simulations reasonable, we propose 20", 50" and 80" percentile.
e Conditioned on each 11/Noc point, identify different 12/Noc points
o To keep the number of simulations reasonable, we propose 20", 50" and 80™ percentile.

Question 3: Do companies agree with Proposal 3?

Companies Yes/No Comments

NTT DOCOMO No To clarify the effective region for NAICS, we propose that not only low
geometry but also middle to high geometry should be assumed.

As we described in our documents, if this proposal can include high
geometry cases, e.g., 40%-60%, 75%-95%, and so on, we may select it.
Ericsson In CRS-IM it is shown that depending on the UE selection methodology the
interference profile changes. Probably the user selection based on partial
loading is more realistic. The operational SNR point selection seems
reasonable.

MediaTek No -The proposal here (from R4-132925) is a bit unclear. If we understand
correctly, (I11/Noc=x dB, 12/Noc=y dB) chosen at (20%, 50%) level for
example basically means that, for all UEs with SINR in 5-25% range, 20% of
11 has an 11/Noc<x. Further among those UEs with 11/Noc<x, 50% of |12 has
12/Noc<y. We still don’t know why (x,y) is more significant than, say (x-2, y-
4), in terms of likelihood to occur.

-We think the discussion in CSI-IM to decide (Es/Noc, 11/Noc, 12/Noc) might
be more intuitive. At a certain SINR (+/- 0.2dB), 5% of the UEs will have a
certain (I11/Noc, 12/Noc). So we can derive what is more likely the relationship
between 11/Noc and 12/Noc from looking at all 20 sets. Once 11 and 12
relationship is clear, All we need to do is then to select SINR points of
interest and one or more corresponding I1/Noc.

- We also think high geometries (40-60%, 75-95%) are of interest.

Samsung No Considering massive LLS simulation cases by combinations of interference
scenario, receiver type, serving cell and interference cell RI/PMI/MCS and
etc, it is beneficial to select more typical interference case and limit the
interference model candidate here. For example, select one interference
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model with low geometry for both scenario 1 and 2 based on 5% geometry
and conditional 50% I1/Noc and 50% I2/Noc. In addition, one interference
model is defined with high geometry in scenario 2.

Intel

No

In general we are fine with the proposed methodology to derive interference

profiles, however certain modifications and clarifications are suggested:

1) We think that higher geometries should not be excluded (e.g. consider
40-60% geometries). Alternatively, the interference power profiles may be
measured jointly for all geometries (i.e. unconditional statistics).

2) As we understand the proposal to have several I1/Noc and 12/Noc points

corresponding to the 20", 50" and 80™ percentile of the respective CDFs
is rather similar to the Relll Advanced Receiver S| methodology where
we had 20 different binned DIP points. However, reduced number of
target points is considered which is reasonable assuming that we have
several deployment scenarios and target RUs.
Anyway the total number of interference signal power combinations may
still be rather large (i.e. 9 pairs of 11/Noc and 12/Noc for each RU and
Scenario). So, some prioritization is suggested. For instance, 20", 50"
and 80" percentile 11/Noc points may be considered along with
conditional 50™ percentile 12/Noc (i.e. 3 pairs of I11/Noc and [2/Noc
values).

3) The 12/Noc statistics is conditioned on the considered I1/Noc point. To
derive 12/Noc statistics we suggest to analyze statistics for UEs within a
certain region (e.g. #1%) around the target I1/Noc points (20th, 50th and
80th percentile).

Additionally, we think that proposed approach to analyze UEs within a certain

range of SINRs (x%-y%) seems to be a better approach than analysing the

UEs around certain SINR points (i.e. SINR +/- 0.2dB).

LG

To identify interferer geometry, it is batter to define serving cell geometry at
certain X percentile of SINR CDF. For example, X=5 or 10 for low geometry,
X= 40 or 50 for middle geometry, and X=80 or 90 for high geometry.

Renesas Mobile

No

The high G factor should be considered as well, which can also be used for
evaluation of intra-cell case w/wo the inter-cell interference.

Nokia&NSN

e Step 1: Decide Es/lot (geometry factor) from [-2.5, 0, 10, 15] dB

e Step 2: Select UEs: From a sample of randomly dropped UEs,
select those with Es/lot close to the specified condition with a
tolerance of £0.2 dB. The Es/Noc, D1/Noc, and D2/Noc values are
logged for those UEs.

e Step 3: Decide D1/Noc, and accordingly further down-select UEs:
the D1/Noc values are sorted in ascending order, and the data set is
binned in 5-percentile bands. The median of Es/Noc, D1/Noc, and
D2/Noc values of the UEs corresponding to each 5-percentile of
D1/Noc are logged. To be specific, the following quantities are
extracted from the data

o Median { Es/Noc | “Geometry within specified range” and
“D1/Noc within specified 5-percentile” }

o Median { D1/Noc | “Geometry within specified range”
and “D1/Noc within specified 5-percentile” }

o Median { D2/Noc | “Geometry within specified range”
and “D1/Noc within specified 5-percentile” }

e Ingeneral the scaling of Noc results in roughly shifting the Es/Noc,
D1/Noc, and D2/Noc curves up by 4 dB (RU=40%) or 1.55 dB
(RU=70%). (Disregarding that the thermal noise should not be
scaled, which is anyhow low compared to intercell interference in
the 500m ISD scenarios).
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Qualcomm Yes There seems to be 2 opposite schools of thoughts:

e Proposal 3 does not provide sufficient coverage, need to add more

cases (more geometry, more I/Noc points)

e Proposal 3 is too much. need to further reduce the combinations
Clearly we can’t have both. However there seems to be consensus on more
geometries and fewer 12/Noc points. Based on this, we propose a WF below
the table.

More detailed technical comments:

On geometry: Fully agree that interference profile changes depending on UE
selection. Maybe we could have a higher priority for the low geometry UEs
and add a second priority scenario of 40-60% geometry? High geometry UEs
already enjoy much better user experience than other UEs, further
performance enhancement to those UEs is not critical.

On I/Noc points: This proposal identifies 9 combinations of serving/I1/12
signal levels for the most interference limited UEs. We believe we could even
have further down selection of cases to reduce the amount of simulations.

On R4-132925, (I1/Noc=x dB, 12/Noc=y dB) chosen at (20%, 50%) level
means that, for all UEs with SINR in 5-25% range, 20% of |11 has an
11/Noc<x. Among those UEs with I1/Noc ~ x dB (say +/- 5%), 50% of 12 has
12/Noc<y. The bin size in spirit captures the Intel proposal, but it is larger
since we have only 3 points to start with compared to the 20 bins in IRC
receiver. This is needed to capture sufficient amount of 12/Noc points. The
idea of the model is not that x & y are any more special, but they represent
different combinations of weak, median and strong versions of each interferer
— 3 points chosen for limiting simulations.

The concept behind double conditioning is that geometries of the two
interferers are not independently distributed. The distribution of 12/Noc is
different for different strengths of 11/Noc. Sweeping every 5 percentile
results in a large number of simulations. This double conditioning is used in
felCIC studies.

WEF Proposal 3a: Interferer geometry 11/Noc and 12/Noc.

e Serving cell geometry based on Proposal 1la
o First calibrate link level performance based on 5™-25" percentile UEs
o Second set of 40" -60™ percentile UEs SHALL be covered in the study item
o Additional information on a third set of 75" — 95™ percentile UEs could be provided by interested

companies

e Conditioned on the serving cell geometry bin, identify different 11/Noc points.
o First calibrate performance based on 20", 50" and 80" percentile UEs.
o Additional points with 5% granularity could be provided by companies interested

e Conditioned on the 11/Noc bin (+/- 5%), identify different 12/Noc points
o First calibrate performance based on 50" percentile UEs
o Additional points with 20" and 80" percentile UEs could be provided by interested companies.
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3.1 Partial loading

3.1.1 Partial loading for Non-Dominant interferers

Proposal 4: Non-dominant interferers are captured in the ‘Noc” which is derived from Noc in the full loading case (i.e., set
of non-dominant interferers) and a.
e  Given a partial loading level (alpha), non-dominant interferer level will be re-scaled using

o Noc= > al+N,
Set of all
non-dominant
interferers
o e, Noc = axNocsyy 10aaing + NO
e Justification: Thermal noise, Ny, is a receiver characteristic and it does not vary with the partial loading, a, of the
interferers and therefore should not be re-scaled by a, a proposed alternative.

Question 4: Do companies agree with Proposal 4?

Companies Yes/No Comments

NTT DOCOMO Yes We agree with this proposal. In this case, however, it is not clarified how to
evaluate 11/Noc and I12/Noc assuming partial loading level, o. We now
consider that the distribution of 11/Noc and I2/Noc should be evaluated
corresponding to the target a in the system-level simulation, is it correct?
Ericsson For scenario 1 this seems appropriate. For scenario 2a/2b case there can be
large difference, i.e. the macro and small cell RU can be completely different
with different interference characteristics, alpha is an average RU which does
not capture the loading in different cells. Different RU utilizations among the
cells lead to different interference levels.

MediaTek Yes We consider this a decent approximation for link level modelling purposes,
even though we agree that \alpha for macro and small cell is typically
different. Note that the geometries and Noc obtained under full buffer will
have to be modified after this scaling.

Samsung Yes

Intel Yes We agree with the proposal and think that this equation provides a
reasonable simplification.

At the same time we admit that for Scenario #2 Macro and Pico may have
different RUs. If other companies have serious concerns on this issue, then
we think that approach with different scaling for Macro and Pico non-
dominant interferers may be applied instead. In this case the exact values of
a for Pico and Macro should be derived from full system-level simulations.

LG Yes We agree with proposal 4.

Renesas Mobile Partially agree | The correlation between a for non-dominant interferers and the activation
ratio of dominant interferers should be considered. Further, a is scenario/cell
dependent.

Nokia&NSN Yes Agree with proposal 4 and also fine with the modification on proposal by
Renesas,

Qualcomm Yes There seems to be good consensus on this

11/Noc and I12/Noc are calculated assuming full loading. Note that partial
loading is later accounted for through the explicit On/Off modelling to avoid
double counting of partial loading impact.

Agree with Ericsson that in practical deployment the loading level could be
different for macro and small cells. However, given RAN1 conclusion on the
partial loading levels, we prefer to stick to the 40% and 60% levels.
Combination of different loading levels in one simulation would significantly
complicate the study.

Renesas’ formula seems to double count NO.
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WEF on Proposal 4a: Non-dominant interferers are captured in the ‘Noc’ which is derived from Noc in the full loading case
(i.e., set of non-dominant interferers) and a.
e Given a partial loading level (alpha), non-dominant interferer level will be re-scaled using
o Noc= > al+N,
Set of all

non-dominant
interferers

o Calibration assumes a single value of alpha based on RAN1 decision for all cells in each experiment
o Different alpha depending on cell type could be evaluated for companies that are interested.

3.1.2 Partial loading for Dominant interferers

e  Agreements:
o  Explicitly modeled in link level study via TDM On/Off pattern
o Full bandwidth allocation can be assumed
o FFS:
o A. TDM On/Off model
o B. Simulation alignment proposal
e  Considerations for TDM On/Off model:
o Bursty traffic will have significant impact on the MCS/rank chosen by the eNB based on a closed loop
operation.
FFS: TDM ON/OFF pattern (extracted from the meeting minutes)

< Option 1: convert arrival rate to ON/OFF (refer to R4-132814)

<~ Option 2: assuming fixed spectral efficiency (e.g., 2b/s/Hz) and packet size of 0.5Mbytes and
Poisson arrival rate of lambda to derive ON/OFF pattern

< Option 3: fixed ON period (e.g., 1500ms for 2Mbytes) followed by random OFF period derived
based on Poisson process and a certain arrival rate (refer to R4-132415)

< Company can bring in other proposals in the next meeting

Proposal 5: Propose to convert interferer arrival burst to ON/OFF with dynamic MCS/rank selection on a per-burst basis
for final performance evaluations. Details see below.

Question 5: Do companies agree with Proposal 5?7

Companies Yes/No Comments

NTT DOCOMO No In this proposal, MCS/rank for the interfering cells are fixed within a burst
traffic, i.e., wideband. Our concern is whether NAICS can work properly or
not when assuming MCS/rank/PMI for the interfering cells are varied per RB
or subband and subframe.

Please find our document that included our proposal regarding the TDM
On/Off pattern.

Ericsson Need more time to provide final answer. Some questions: What is the length
of the burst in QC’s proposal? Does the burst imply equal MCS/Rank during
the burst?
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MediaTek

In principle for modelling purposes, the explicitly modelled interference has a
Poisson arrival process and each arrived packet will be served with a rate
that depends on the scheduler and the SINR condition (which is a function of
the loading). For simplicity, a constant service rate can be assumed that can
be a TBD function of network loading (i.e., RU).

Samsung

No

On/OFF method is already agreed in last RAN4 meeting.

For interference RI/MCS configuration, we prefer to use fixed RI/MCS at
least in Phase 1 simulation to align companies results more easily.

For RI, both Rank 1 and Rank 2 interferer need to be considered.

For MCS, RAN4 select two or three MCS to cover different modulations.

Intel

No

The interference transmission parameters (packet duration, MCS/rank values

and their variation in time/frequency) will significantly depend on the

considered packet arrival rate (RU) and eNB scheduler assumptions. At the

same time these parameters may have noticeable impact on the IS/IC

receivers performance. So we believe that further discussion on the ON/OFF

model aspects is required in order to define a reasonable model for link-level

studies.

The main interference parameters aspects which we think need to be

addressed are:

¢ MCS / MIMO rank variation in time: fixed per packet or change from
subframe to subframe.

e MCS / MIMO rank variation in frequency: fixed or change per each
subband.

e Overall MCS / MIMO rank distribution: random or from system-level
statistics.

e Packet transmission duration.

Additionally, regarding the general ON/OFF model concept we are wondering

whether averaging over different interferer transmissions parameters in one

trial would reflect the FTP model 1 assumption that each packet is

associated with a new UE. For instance, in system-level studies the packet

throughput is measured for each FTP packet separately.

LG

No

We prefer ON/OFF modelling by converting arrival rate and fixed MCS/rank
to get easily alignment results in Study Item.

Renesas Mobile

No

Referring to the meeting minutes, there are actually three options (as added
above).

Option 2 or 3 is fine for us. However, option 2 may imply a fixed MCS. Option
3 is also more close to the practical operation.

Nokia&NSN

Dominant PDSCH interferers are either present or absent at TTI level. The
probability of one interferer presence is equal to the network average RU
ratio. And fixed MCS for easy alignment in first stage.

Qualcomm

Yes

There seems to be 2 schools of thoughts here:
e This proposal is too complicated: let’s fixed MCS and burst duration
throughout the experiment.
e This proposal is too simplistic: let's vary MCS/PMI/RI within a burst
(subframe/subband)

Clearly we can't get both. We believe this proposal of varying MCS/RI cross
burst but keep the MCS/RI constant within a burst (time/freq) is a reasonable
compromise for study item and reflects the RAN1 decision on FTP model 1.
We could consider alternative proposals on MCS and RI selection per burst:
such as 20/80 split of rank 2/1 probability as in IRC, random MCS selection
(either R4-132814 or other MCS selection), then determine the burst duration
based on Rl and MCS.

A WF is proposed below.

More details on technical comments:

On fixed/dynamic MCS cross different bursts: fixed MCS is suitable for
calibration in Phasel, in Phase 2 performance evaluations fixed MCS (with a
sweep of MCS) would end up requiring too many combinations to realistically
cover all the scenarios. Moreover, FTP traffic model has been recommended
by RAN1 for performance evaluations and our proposal has been a simplified
abstraction of the same.
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On MCS/PMI distribution cross subframe/frequency within a burst, we fully
agree that NAICS schemes should be robust to per-subband / subframe
PMiIs. We believe an even more important case is partial loading in
frequency domain. Test cases during the WI phase should test this aspect.
The wideband proposal is for simplicity during the study item phase to
identify the potential gain of NAICS. Could modify the wording to reflect the
intention of having this model only for Sl in order to meet the Sl target
completion date.

On the file size, we could agree with the proposal of 0.5 MB/file.

WEF on Proposal 5a:
e Interferer MCS/RI vary dynamically across bursts (based on RAN1 decision of FTP model 1 of different UE per burst)
e Inthe Study Item phase MCS/RI constant within a burst cross time/freq
e Choice of rank/MCS see proposal 8a, (taking R11 IRC modeling into account)

e  Burst duration: file size, rank and MCS determines the burst duration

4 QC proposal on Intermediate Simulation Alignment

Given the multitude of transmission modes, partial loading levels, NAICS scenarios etc. we propose the following phased

approach for NAICS simulation alignment:

4.1 Phase 1 — Alignment of results with 100% loading (refinement of May
meeting results)

Proposal 6: Multiple On/Off configurations for the two dominant interferers (For Calibration Only) should be evaluated.

On/On

On/Off
Off/On
Off/Off

With fixed MCS & rank for the two interferers. When On, the interferer is assumed to be fully loaded.

e Reasoning: Simplifies a first level of calibration/alignment, agnostic to loading levels, models used, OLLA scheme
etc. before proceeding to a more detailed study.

e Metrics:
o Throughput versus serving cell SNR
o BLER versus SNR

Question 6: Do companies agree with Proposal 67

Companies Yes/No Comments
NTT DOCOMO Yes We understand that all On/Off configurations are evaluated independently in
this phase, is it correct?
Ericsson Why don’t we use random ON OFF (It can cover all the cases: 50% on and
50% off (randomly))? Alternatively to limit the case we can use the first 2
only. If the purpose is only for calibration the proposal seems reasonable.
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MediaTek Yes We agree that it is good for calibration purposes to have a fixed ON/OFF
pattern, before dynamic ON/OFF modelling is applied. Our understanding is
that (1) Noc is still scaled by \alpha and (2) for serving cell, fixed MCS can be
assumed if we evaluate at only specific SINR points. Otherwise adaptive
MCS can also be assumed if we sweep over a SINR range.

Samsung It is good to have fixed ON/OFF pattern quickly in Phase 1 simulation. To
reduce the case number, we agreed Ericsson proposal to have only Case 1
and Case 2.
Regarding metric, we slightly preferred BLER versus SNR.

Intel Yes The exact methodology for ON/OFF modeling needs further discussion and
the Phase 1 with fixed TDM pattern is a good initial step for RAN4 link-level
studies.

For the sake of analysis 11/Noc and 12/Noc statistics corresponding to the
partial RU scenarios may be applied instead of full buffer statistics.
LG Yes Fixed ON/OFF pattern is fine for alignment.

Renesas Mobile Fixed ON/OFF for each simulation with total 4 simulations or one simulation
with random On/OFF?

The metrics such as Es/Noc, I11/Noc, 12/Noc, 13/Noc and Noc can also be
considered. SNR, BLER, Throughput are dependent on the receiver type so
that we may not have sufficient samples for calibration in some cases.
Nokia&NSN Prefer less case for calibration as suggested by Ericsson and Samsung.

Qualcomm There seems to be good consensus on this
To NTT DOCOMO, yes the intention is to evaluate each case independently.

To Ericsson, yes the intention is only for calibration. Our concern on limiting
to the first two cases is that we miss out on the upper bound (both have
PDSCH OFF but transmitting CRS) and the case of 1% dominant interferer
being Off, an important case. But we do agree that Off/On is not the most
important case. If we have to prioritize to reduce work load, this case could
be lower priority.

To MediaTek (and part of Intel's comments), we agree to use I/Noc for a
known alpha (e.g., 40%) so that this reflects a snapshot in a dynamic case.

WEF on Proposal 6a: Multiple On/Off configurations for the two dominant interferers (For Calibration Only) should be
evaluated.

1. On/On
2. On/Off
3. Off/Off

4. Off/On (lower priority)

With fixed MCS & rank for the two interferers. When On, the interferer is assumed to be fully loaded; When Off, the
interferer is assumed to transmit CRS.

e  Metrics: Throughput versus serving cell SNR; BLER versus SNR

Proposal 7: Simulation scenarios for Phase 1 Alignment
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e i) TM4 Rank 1 serving cell:

o

o

o

* MCS5: QPSK, Rate 1/3
= [Optional] MCS 14: QAML16, Rate 1/2
Intf1: TM4 Rank1 interferer

= MCS5: QPSK, Rate 1/3
= MCS 25: QAM64, Rate 3/4
Intf2: TM4 Rankl interferer
= MCS5: QPSK, Rate 1/3
= MCS 25: QAM64, Rate 3/4
Resultant 4 MCS combinations for interferers {5,5}, {25,25}, {25,5}, {5,25}.

e i) TM32 serving cell:
=  MCS5: QPSK, Rate 1/3
= [Optional] MCS 14: QAML16, Rate 1/2
Intfl: TM3 Rank2 interferer
= MCS5: QPSK, Rate 1/3
= MCS 25: QAM64, Rate 3/4

o

o

o

Intf2: TM32 Interferer

= MCS 5: QPSK, Rate 1/3
= MCS 25: QAM64, Rate 3/4
Resultant 4 MCS combinations for interferers {5,5}, {25,25}, {25,5}, {5,25}.

e i) TM9/TM10 Rank 1 serving cell:

=  MCS5: QPSK, Rate 1/3
= [Optional] MCS 14: QAML16, Rate 1/2

Intfl: One TM9 Rank1 interferer
=  MCS5: QPSK, Rate 1/3
=  MCS 25: QAM®64, Rate 3/4
Intf2: One TM9 Rank1 interferer, MCS 5/ MCS 25
= MCS5: QPSK, Rate 1/3
= MCS 25: QAM®64, Rate 3/4
Resultant 4 MCS combinations for interferers {5,5}, {25,25}, {25,5}, {5,25}.

o

O

o

Question 7: Do companies agree with Proposal 7?

Companies

Yes/No

Comments

NTT DOCOMO

Yes

We consider that MCS 5 is QPSK with Rate 1/3, is it correct?

Ericsson

If the intention is only to have alignment of the simulation results we think
that we can limit the cases, probably we can consider a TM9 case with rank 1
and 2 for the wanted cell. These are highly artificial cases so there is no need
to consider all these transmission modes. For the MCS, QPSK, R=0.5
corresponds to a relative good point. Since this is only for calibration it should
be enough to use {5,5} and {25,25} in order to keep number of simulations
low. Or we can consider random choice as mentioned in the previous
comment, on subframe base (one of the alternatives per subframe)

MediaTek

We have not looked at the significance of picking MCS 5 and 25. But the
principle of low-high MCS combination seems fine.
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Samsung

No

We don't see too much difference in terms of NAICS performance gain for
different TMs. So, for simulation results alignment, it is enough to only have
TM9 test case.

For test case coverage, for serving cell MCS selection, both QPSK and
16QAM need to be covered. Also both Rank 1 and Rank 2 transmission need
to be covered.

For interferer cell MCS selection, we preferred to have QPSK and 16QAM
since 16QAM interference is easier to be handled by NAICS receiver. Also,
both Rank 1 and Rank 2 interferers need to be considered.

Intel

No

1) Propose to replace QAM64 MCS25 with QAM16 MCS 14 for interferer
cells

2) MCS 5 code rate should be ~1/3

3) Suggest to focus on TM9 scenarios to reduce the number of simulations

LG

It's fine but need to reduce cases, TM4 or TM9.

Renesas Mobile

According to the agreement, TM10 is added even though there is no
difference than TM9 in this case.

For calibration purpose, it looks too many cases for simulations.

In addition, in case of the intra-cell simulations with inter-cell interference,
rank 2 can be applied for the serving cell with the same inter-cell interference
setup.

As mentioned early, the metrics such as Es/Noc, I11/Noc, 12/Noc, 13/Noc and
Noc can also be considered.

64QAM looks not necessary. Instead, 16QAM can be added.

Nokia&NSN Prefer to somehow reuse Rel-11 Advanced Receivers test case
configurations that facilitates the comparison with Rel-11 advance receiver
results.

Qualcomm To Ericsson, Samsung, these cases were constructed with the following

reason: CRS based TMs and DM-RS based TMs were covered as well as
rankl and rank2 interference were covered. Only TM9 is severely limited
coverage. Channel estimation, interference estimation, blind detection
algorithms are significantly different for CRS and DM-RS based TMs. If
anything, we believe at least CRS based TMs need to be covered since they
are much widely deployed and more relevant for near term implementation.

On 16QAM and 64QAM for interferer, high MCS (64 QAM) should also be
tested with the NAICS receiver — hence our proposal of one high MCS and
one low MCS to cover both ends of the spectrum.

MCS 5 should be rate ~ 1/3. Fixed the error.

MCS {5,5} & {25,25} is a good starting point. Moreover, given that alignment
is the goal, fixed MCS is a cleaner idea compared to random.

Regarding the change of TM2 to TM3 for serving proposed by Renesas, we
believe the tail UEs should be calibrated first, hence we would propose to
retain the TM2 for serving. For similar reason, we had lower MCS as the
baseline for serving and 16QAM as an optional case to reflect median
geometry UEs. However, due to the large # of simulations, we believe having
16QAM optional for both serving and interfering cell would be helpful.

Based on this discussion, we propose the following reduced set of
simulations.

WEF on Proposal 7a: Simulation scenarios for Phase 1 Alignment

e i) TM4 Rank 1 serving cell:

MCS 5: QPSK, Rate 1/3
[Optional] MCS 14: QAM16, Rate 1/2

o

Intf1: TM4 Rank1 interferer

MCS 5: QPSK, Rate 1/3
MCS 25: QAMG64, Rate %
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= [Optional] MCS 14: QAML16, Rate 1/2
o Intf2: TM4 Rankl interferer

= MCS5: QPSK, Rate 1/3
=  MCS 25: QAM64, Rate ¥
= [Optional] MCS 14: QAML16, Rate 1/2
o Resultant 2 MCS combinations for interferers {5,5}, {25,25}

e ii) TM2 serving cell:
=  MCS5: QPSK, Rate 1/3
= [Optional] MCS 14: QAM16, Rate 1/2
o Intfl: TM3 Rank?2 interferer
=  MCS5: QPSK, Rate 1/3
=  MCS 25: QAM64, Rate ¥

= [Optional] MCS 14: QAML16, Rate 1/2
o Intf2: TM2 Interferer

= MCS 5: QPSK, Rate 1/3
=  MCS 25: QAM64, Rate %

= [Optional] MCS 14: QAML16, Rate 1/2
o Resultant 2 MCS combinations for interferers {5,5}, {25,25}

e ii) TM9/TM10 Rank 1 serving cell:
= MCS5: QPSK, Rate 1/3
= [Optional] MCS 14: QAML16, Rate 1/2
o Intfl: One TM9 Rankl interferer
= MCS5: QPSK, Rate 1/3
= MCS 25: QAM64, Rate ¥

= [Optional] MCS 14: QAM16, Rate 1/2
o Intf2: One TM9 Rank1 interferer, MCS 5/ MCS 25

=  MCS5: QPSK, Rate 1/3
=  MCS 25: QAMG64, Rate %

= [Optional] MCS 14: QAML16, Rate %2
o Resultant 2 MCS combinations for interferers {5,5}, {25,25}.

4.2 Phase 2 — Alignment of results with 40% loading with OLLA

As stated earlier, bursty traffic will have significant impact on the MCS/rank chosen by the eNB based on a closed loop
operation.

Proposal 8: Interference model should capture Per-burst dynamic MCS/rank selection for interfering cells:

i) Main idea: Each burst of interference is dynamically converted to a MCS/rank
ii)  For simplicity, serving cell is assumed to be ON throughout the simulation.
iii)  Clarification on the Download rate (DL_rate):

13/20





a. For simplicity, the DL _rate for each file transfer is randomly generated based on a uniform distribution
between rate_min and rate_max in Mbps

b. Rate_min and rate_max could be the UE throughput corresponds to 5% and 95% of serving cell geometry
(capture deployment geometry) in full buffer simulations.

iv) Example:

a. For NAICS scenario 1: the 5™ to 95" percentile values of serving cell geometry are -6 dB and 15 dB
respectively from system level simulations with ITU channel model (results are with HO = 4 dB, for
illustration purpose):

CDF of SINR for NAICS Scenario 1: ITU Model
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b. For a TM4 rankl transmission, the corresponding rate_min and rate_max are: 3 Mbps and 21 Mbps. For
each file transfer, DL_rate is picked from a uniform distribution between rate_min and rate_max.

c. Once DL_rate is chosen, P(Rank2) = (DL_rate — rate_min)/(rate_max — rate_min). The actual
transmission rank is a Bernoulli trial based on this probability for each file transfer.

Question 8: Do companies agree with Proposal 8?

Companies

Yes/No

Comments

NTT DOCOMO

No

To obtain rate_min and rate_mayx, it seems that UE throughput performance
should be evaluated using the system-level simulation. If our understanding
is correct, it may be difficult to calibrate rate_min and rate_max.

Ericsson

It may be difficult to align the ranges, we might need more discussions on
that. (Why don’t we consider a random MCS and rank for the interferers?)

MediaTek

rate_min and rate_max are obtained from SLS at 40% RU with OLLA, but for
which receiver type? (MMSE-IRC?). It will not be easy to align them. In
addition, for each simulation run at link level, DL-rate is randomly selected
within [rate_min, rate_max], there could be very different results from run to
run depending on DL-rate chosen. A fixed DL-rate to loading relationship
might be easier.

Samsung

We shared the same view that it is difficult to align UE throughput in SLS.
More discussion is needed.

Intel

No

We have several concerns on the proposed methodology:
e |tis not clear why rate_min and rate_max correspond to 5% and 95% of
serving cell geometry in full buffer simulations
e The packet throughput distribution typically does not have linear
distribution as proposed to emulate above. So, the resulting MCS
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distribution may be not adequate.

e The proposed approach to derive interferer MIMO rank may results in
unrealistic statistics which is not aligned with the results of system-level
analysis (e.g. see for MIMO rank statistics R4-132286).

So, the exact methodology to derive realistic MCS/rank distributions to be
used in link-level studies needs to be further discussed in more details during
the RAN4 #68 meeting.

Renesas Mobile No Random MCS and rank for the interferers could be a simple way. More
discussions are preferred.
Qualcomm Yes To NTT DOCOMO, we agreed that ideally system level simulation could be

used. However, the link level simulation is expected to provide INPUT on link
efficiency to system level simulations, which will in turn generate INPUT on
burst profile to link level simulations. This is too complicated to be
accomplished in a reasonable time frame. NAICS is already doing calibration
of geometry. Given the geometry, rate_min and rate_min could be calibrated
to a reasonable degree. Moreover, they merely set the limits of the rate
range, with the actual DL_rate being chosen uniformly in the entire interval.

Note that for 40% loading, there is 60% chance for a UE to be the only UE in
a cell upon traffic arrival. Hence using single UE data rate (from RAN4 FRC
throughput?) should provide good enough first order approximation.

To Ericsson & Renesas, parameters of ‘random’ need to be defined anyway.
QC intention was to provide the simplest way to realistically model this
random MCS per-burst, which is used to determine the most critical
parameter of TDM ON/OFF model: the burst duration.

To MediaTek, please see above response to NTT DoCoMo’s concern on
(rate_min, rate_max). The DL_rate is chosen randomly per-burst, so with
sufficient number of bursts within one run, the results should converge.

To Intel, the interferer DL_rate is a function of the geometry of the layout and
is independent of the I/Noc as seen by the UE. Therefore, the idea was to
eliminate the outlier throughputs and as emphasized above, rate_min &
rate_max merely set realistic limits for the interferer DL_rate.

In general, we believe other models for rate_min & rate_max could also be
considered. This is just a starting point for simulations.

WF on Proposal 8a: Details on interference model based on proposal 5a

e Choice of rank within a burst:
o Baseline is according to IRC R11 model: TM3/4: 20/80 split of rank 2/1; TM9: 30/70 split of rank 2/1
o  Other models could be used by companies of interest
e Choice of MCS within a burst conditioned on rank:
o Option 1: uniform distribution of download rate between U[rate_min, rate_max], MCS is derived based on
download rate and rank
=  Option la: rate_min and rate_max chosen based on R4-132814
=  Option 1b: companies are encouraged to come up with an alternative model
o  Option 2: Other MCS proposals could be used by companies of interests

Proposal 9: Simulation scenarios for Phase 2 of NAICS evaluations

e i) TM4 rank 1 serving cell w/ wideband CQI + OLLA
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o Intfl: TM4 per-burst rank + MCS
o Intf2: TM4 per-burst rank + MCS
e ii) TM32 rank 1 serving cell w/ wideband CQI + OLLA
o Intfl: TM3 per-burst rank + MCS
o  Intf2: TM3 per-burst rank + MCS
e iii) TM9/TM10 rank 1 serving cell w/ wideband CQI + OLLA
o Intfl: TM9 per-burst rank + MCS
o Intf2: TM9 per-burst rank + MCS

Question 9: Do companies agree with Proposal 9?7

Companies Yes/No Comments

NTT DOCOMO No As we described in Clause 3.1.2, our concern is whether NAICS can work
properly or not when assuming MCS/rank/PMI for the interfering cells are
varied per RB or subband and subframe.

Ericsson We think that these scenarios are not enough, there should be some rank 2
cases as well, so probably one could consider case iv) with TM4 and rank 2
for the serving cell and v) TM9 with rank 2 as well.

MediaTek Yes Rank-1 interference can be a starting point. Further discussion is needed on
whether/how interference PMl/rank varies across subbands and subframes
Samsung Similar as discussion under Phase 1 cases, we prefer to fix Rl in one

simulation case. Otherwise, it may be difficult to align the performance as we
observed that different companies may have quite different rank selection
algorithm during previous RAN4 discussion. Also, we need to cover both
Rank 1 and Rank 2 case (for desired signal and interferers).

Intel Yes Suggest to include additional scenario with TM9 rank 2 transmission for the
serving cell
Renesas Mobile As agreed, TM10 should be evaluated, which would be different than TM9

due to CQIl and OLLA.
If rank 2 can be included, then the intra-cell case with inter-cell interference
can be evaluated as well sharing a common framework.

Qualcomm Yes There seems to be good consensus on this.

To NTT DOCOMO, agreed more refined models are needed in WI phase.
This model is suggested for the S| phase.

To Ericsson, Intel, Renesas: we could also add more rank 2 cases if the
working group agree that studies could be completed on time with more
cases. We limited the proposal to serving cell rank 1 cases since they are
more likely for tail and median UEs.

WEF on Proposal 9a: Simulation scenarios for Phase 2 of NAICS evaluations

e i) TM4 rank 1 serving cell w/ wideband CQI + OLLA
o Intfl: TM4 per-burst rank + MCS
o Intf2: TM4 per-burst rank + MCS
e i) TM2 rank 1 serving cell w/ wideband CQI + OLLA
o Intfl: TM3 per-burst rank + MCS
o Intf2: TM3 per-burst rank + MCS
e iii) TM9/TM10 rank 1 serving cell w/ wideband CQI + OLLA
o  Intfl: TM9 per-burst rank + MCS
o  Intf2: TM9 per-burst rank + MCS
e Rank 2 serving cases are FFS
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5 QC proposal on OLLA for Phase 2 Evaluations

Proposal 10: We propose the following two options for outer loop link adaptation:
Option 1:

1. Target 10% first transmission BLER
2. Step size on CQI (for MCS mapping):
o Down 0.25 dB in effective C/I for each NAK
e Up 0.025 dB in effective C/I for each ACK
Option 2:

e  Company chosen OLLA
o  Company states the OLLA parameter/algorithm

Question 10: Do companies agree with Proposal 10?

Companies Yes/No Comments
NTT DOCOMO Yes
Ericsson Option 2
MediaTek Since receiver performance now is highly dependent on scheduler behaviour

in dynamic ON/OFF condition, some reference OLLA behaviour will be very
useful. Otherwise, a bad MCS selection cannot differentiate any receivers.

Samsung We think certain OLLA behaviour alignment is good for result alignment.
Intel Yes Option 2 is more preferable

Renesas Mobile Reference OLLA behaviour is slightly preferred at least for calibration.
Qualcomm Yes This proposal seems to be agreeable for everyone.

Plan to submit results with option 1 for baseline alignment.
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6 Simulation Parameters for Phase 1 of NAICS Evaluations

Table 1.0: PDSCH Parameters for Phase 1 of NAICS evaluations

| Parameter | Unit | Cell 1 | Cell 2 | Cell 3(FFS) |
) ) Pa dB -3 -3 -3
Downlink power allocation
Ps dB -3 (Note 1) -3 -3
N, at antenna port dBm/15kHz [-98] N/A N/A
10/5 dB for 2/0 dB for
calibration; calibration;
E/Noc dB Sweep FFS for perf. FFS for perf
eval eval.
BW channel MHz 10 10 10
Cell Id 0 6 1
Number of control OFDM symbols 2 2 2
4 rank 1 4 rank 1 4rank 1
PDSCH TM 2rank 1 3rank 2 2rank 1
9rank 1 9rank 1 9rank 1
MCS5 (QPSK, | MCS5 (QPSK, MCS5
Rate 1/3) / Rate 1/3) / (QPSK, Rate
MCS MCS14 MCS25 1/3) I MCS25
(16QAM, (64QAM, (64QAM,
Rate %2) Rate %) Rate %)
Channel model
(for calibration purposes) EPAS EPAS EPAS

Notel: P, =1

Note 2:  Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 3:  For calibration only: When 11/Noc is 5 dB, 12/Noc is 0 dB
Note 4:  For calibration only: When I1/Noc is 10 dB, 12/Noc is 2 dB

Note 5:  For performance evaluations, I/N values are chosen from system level simulations.The above
values are approximately based on QC’s system level simulations

Note 6:  All combinations of serving and interferer MCS are considered.

Note 7:  For power offset of DMRS tones relative to CRS for TM9 transmissions, the above values of p,
and p, are used.

Note 8:  Both layers of rank2 transmissions use the same MCS

Parameters specific to Simulation Case (i) and Case (iii) during Phase 1:
e Wideband PMI is for TM4 and TM9 transmissions during Phase 1.
o Fixed across entire frequency band

o Varies randomly from subframe to subframe for interfering cells, fixed across subframes for serving
cell [for calibration purposes only]

Companies Comments

NTT DOCOMO During Phase 1, we agree with fixed PMI across entire frequency band. However, as we
described in Clause 3.1.2, our concern is whether NAICS can work properly or not when
assuming MCS/rank/PMI is varied per RB or subband. Therefore, during Phase 2, we consider
that MCS/Rank/PMI should be varied randomly from subframe to subframe, from subband to
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subband for interfering cells.
Regarding second bullet, we consider that PMI for the serving cell should be varied
corresponding to the channel condition.

MediaTek I1/Noc and 12/Noc selection, also SINR of interest, should follow the geometries discussion.
Currently (5,0)dB or (10,2)dB seems arbitrary.
Samsung For test case coverage, for serving cell MCS selection, both QPSK and 16QAM need to be

covered. Also both Rank 1 and Rank 2 transmission need to be covered.
For interferer cell MCS selection, we preferred to have QPSK and 16QAM and cover both
Rank 1 interferer and Rank 2 interferer case.
Intel We propose to use the following set of I1/Noc and 12/Noc values:
1) 11/Noc = 12.7 dB, 12/Noc = 2.7 dB
2) I11/Noc = 6.6 dB, I2/Noc = 0.8 dB
Wideband PMI for serving cell may be derived based on CSI feedback

Renesas Mobile We have provided some simulation assumptions for TM10 and RMV cases in R4-132864,
which can be captured in the assumptions.
Qualcomm In general this seems to be agreeable with different views on I11/Noc and 12/Noc. Once we

have the geometry calibration, we could further optimize the values. For the first set of results,
we suggest to use either the proposed values or the Intel proposal.

To DOCOMO, the above proposal of fixed/random PMI is for phase 1. Agreed that Phase 2 is
based on closed loop, hence MCS/PMI/RI will be driven by UE reporting. As for subband/RB
level granularity of variation, we propose to have that requirement for the WI phase.

To MediaTek, agreed that the I1/Noc & I2/Noc should eventually follow the geometries
discussion. However, holding off on the link level alignment process until convergence is
reached on the geometries is a sequential process which may contribute to delays. If geometry
discussions as well as operating point disussions converge quickly, values could well be
chosen from there. In the interim, these values were chosen approximately as guided by R4-
132925 purely for calibration purposes.

WEF on simulation parameters:

e Same as Table 1.0 with following change to 11/Noc and 12/Noc for first set of results until geometry
calibration is complete

o 1) I1/Noc = 12.7 dB, 12/Noc = 2.7 dB
o 2) 11/Noc = 6.6 dB, I2/Noc = 0.8 dB

7 Conclusions
Proposal 1: Loading: Full loading should be simulated for geometry calibration.

Proposal 2: Number of interferers to be modeled explicitly:
e  Two interferers for Scenario #1 & Scenario #2a/2b
o Justification: Modeling two interferers is sufficient, given the relative weakness of 3" and beyond interferers

Proposal 3: Interferer geometry 11/Noc and 12/Noc.
e Identify the bottom 5"-25" percentile serving cell geometry UEs with full loading in system level simulations.
e Conditioned on this, identify different 11/Noc points.
o To keep the number of simulations reasonable, we propose 20", 50" and 80™ percentile.
e Conditioned on each 11/Noc point, identify different 12/Noc points

19/20





o To keep the number of simulations reasonable, we propose 20", 50" and 80" percentile.

Proposal 4: Non-dominant interferers are captured in the ‘Noc’:
e Given a partial loading level (alpha), non-dominant interferer level will be re-scaled using
o Noc= z al, +Ng

Set of all
non-dominant
interferers

Proposal 5: Propose to convert interferer arrival burst to ON/OFF with dynamic MCS/rank selection on a per-burst basis
for final performance evaluations. Details see below.

Proposal 6: Multiple On/Off configurations for the two dominant interferers (For Calibration Only) should be evaluated
with fixed MCS & rank for the two interferers.

On/On
On/Off
Off/On
Off/Off

Proposal 7: Simulation scenarios were presented for Phase 1 Alignment (See Section 4.1)

Proposal 8: Interference model should capture Per-burst dynamic MCS/rank selection for interfering cells.

Proposal 9: Simulation scenarios for Phase 2 of NAICS evaluations (See Section 4.2)

Proposal 10: We propose the following two options for outer loop link adaptation:
Option 1:
e Target 10% first transmission BLER
e  Step size on CQI (for MCS mapping):
o Down 0.25 dB in effective C/I for each NAK
o Up 0.025 dB in effective C/I for each ACK
Option 2:
e  Company chosen OLLA
e  Company states the OLLA parameter/algorithm
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