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Introduction
The contribution summarizes minutes of evening AH meeting for New Radio SI to reach a consensus on co-existence assumptions.
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WP 5D co-existence study simulation assumptions

Work plan

R4-163312	RF parameters requested by WP 5D
					Source: Nokia
(Replaces )
Abstract: 
Contribution continue discussion on IMT-2020 parameters required for sharing and compatibility studies in preparation for WRC-19 agenda item 1.13. 
Discussion: 
AH Chair simply explains where we are specifically in terms of schedule.
Conclusion: 		No decision was made


Carrier Frequency
	R4-164210
(Qualcomm)
	R4-163816
(Nokia)
	R4-163270
(Intel)
	R4-64224/R4-164261
(Ericsson)
	R4-163807
(CMCC)
	R4-162374
(Huawei)

	Around 30GHz
	30 and 70GHz are 1st priority
40 and 50Ghz can be added if necessary
	30 and 70GHz are 1st priority.
	30, 45 and 70GHz
	30 and 70GHz
Need to check if the outcome of 30GHz is applicable to 45.2-52.6GHz.
	30GHz depending on the eMBB deployment scenarios



AH chair Note: 
Need to clarify agreements are not for down selecting candidate frequencies.
These should be considered as “representative” to understand the tendency of the co-existence outcome.
Discussion: 
Samsung: 30GHz and 70GHz come from RAN1 assumptions. QC says around 30 GHz. 30 GHz does not have justification. We would like to propose 28 GHz as representative frequency.
CMCC: WP5D wants feedback from the whole frequency ranges they have requested. RF parameters are different from frequency to frequency. There are 11 frequency candidates in ITU originally. 28GHz is not one of the candidates in ITU. If 3GPP feedbacks the results just based on 28GHz, ITU would be confused.
Intel: we need to narrow down to one or a few frequencies. We can support 28GHz.
Ericsson: 28GHz and 30GHz would be the same in terms of co-existence purpose. TSG RAN, RAN1 and ITU have input based on 30GHz and 70 GHz. We should avoid unnecessary questions from them.
Verizon: we strongly support 28 GHz. 
Huawei: For co-existence purpose, we would tend to agree with 30GHz and 70GHz.
Qualcomm: “around” can have reasonable range. This would include 28GHz. Thus, we add “around”.
Samsung: around is necessary if we mention some representative frequencies. 
DISH: If what CMCC says is correct, saying 28GHz is very confusing. So, we agree with Ericsson and CMCC.
Nokia: if you specify frequency with “around”, we may get different results.
Verizon: Comment exactly what we concern.
KT: Nokia’s comment is true and we support it. 
Ericsson: In the end, the outcome of the simulation needs to be consistent. Picking up something else ITU has not requested makes people confused. 
[bookmark: _GoBack]Qualcomm: we should fix frequencies. If we need to see some results in August, we need to have an agreement on frequencies.
Samsung: we would like to select 28 GHz as coming due to incumbent service. 28GHz has also much more data available. 
Ericsson: we are not doing study on coming incumbent service. The purpose is to respond to WP5D request. 
CMCC: we have similar comments with Ericsson. The purpose is for answering WP5D. Not to reflect something 3GPP idea. We should follow WP5D request.
Intel: we are delivering the result to ITU with wider frequency range. It is beneficial to have more than one frequencies. We would like to see two major frequencies.
Nokia: Do we need to pick up one frequency from around 30GHz. 
Qualcomm: we don’t think that 28GHz and 30 GHz can provide different results. Even if we use 30GHz, the result will be applicable to close frequency. 
Samsung: I don’t except the significant difference between 28 and 30GHz in terms of co-existence purpose. Then, why don’t we use 28GHz since this there is coming incumbent service there.
Huawei: it seems 30GHz and 70 GHz to be baseline. If some companies do not like to use 30GHz, they can use 28GHz. 
DISH: baseline is 30GHz and 70GHz. On top of that, people can provide other results based on their preferred frequencies.
Samsung: if companies do not stop using 28GHz, then, we are ok.
CMCC: 3GPP delegates need to check the fact that ITU has not included 28GHz.  This 28GHz is even not one of the candidates in ITU.
Conclusion: 

Agreement: 30 and 70 GHz are the baseline. Using 28GHz is not precluded in addition to 30 and 70GHz.

Simulation methodology

	R4-164210
(Qualcomm)
	R4-163816
(Nokia)
	R4-164013
(Huawei)
	R4-64224
(Ericsson)
	xxx

	Static Monte Carlo simulation
	Monte Carlo approach
	Monte Carlo approach
	Monte Carlo approach
	



Conclusion: 

Agreement: Adopting Monte Carlo approach.

Usage scenario (eMBB, mMTC, URLLC)
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-163611
(DOCOMO)
	R4-164013
(Huawei)
	R4-64224
(Ericsson)
	xxx

	eMBB
	eMBB
Note: mMTC and URLLC scenarios shall be considered after RAN1 decides the evaluation scenarios. Then we discuss the required coexistence simulation assumptions in RAN4
	eMBB
Note: mMTC and URLLC scenarios can be discussed at later stage after what they are make clear.
	eMBB
For mMTC and URLLC, the deployment scenarios need further study
	eMBB

	



Discussion: 
Orange: we have concern on selecting only eMBB. All the scenarios should be considered.
Qualcomm: Do you think this mMTC will be used in this mm wave filled?
Orange: we are saying that we should not exclude the other scenarios than eMBB even in mm wave.
Qualcomm: what kinds of parameters we need to select for mMTC?
Orange: this is under discussion in RAN1. We need more time for discussion.
Conclusion: 

Agreement: Start with eMBB as 1st step. We shall consider the other scenarios in SI. 

Deployment scenario
	Frequency
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-64224
(Ericsson)
	R4-163807
(CMCC)
	xxx

	30GHz
	indoor hotspot and urban macro(single layer with hexagonal grid)
Note: two layers 2nd priority
	- Urban Macro
- Dense Urban Micro
- Indoor deployment 
It is FFS if we include a Suburban scenario according to WP5D
	- Indoor hotspot
- Urban macro
- Dense urban Micro(Micro and Manhattan)

	- Indoor hotspot
- Urban macro
- Dense urban
- High Speed, for BS to relay and for relay to UE

	

	70GHz
	
	
	- Indoor hotspot
- Dense urban Micro(Micro and Manhattan)

	- Indoor Hotspot 
- High Speed, for relay to UE
	



AH chair Note: 
Need to use the common definition between companies to capture the agreement.
Required scenarios would be different according to frequencies.
Discussion: 
CMCC: our proposal is not prioritize some scenarios. We refer to RAN1 TR. In mm wave, these scenarios are reflected in TR. High speed scenario is one of the important ones. We do not fully understand if this High speed scenarios have a significant issue or not in terms of co-existence.
Qualcomm: this is a static simulation. How can we do simulation for high speed?
CMCC: we don’t fully understand what kinds of scenarios for High Speed in mm wave so far. It seems, however, there are some issues. If we don’t expect big issues, then, we may deprioritize this in RAN4.
Orange: Other scenarios like mMTC should be included. 


Conclusion: 

Agreement: At least, Indoor hotspot, Urban macro and Dense urban are the scenarios for WP5D co-existence. The other scenarios are FFS. 

Assumed adjacent systems
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-163611
(DOCOMO)
	R4-164013
(Huawei)
	R4-64224
(Ericsson)
	xxx

	NR
	NR
	NR
	NR: Not clearly mentioned in the paper
	NR
	



Conclusion: 

Agreement: NR vs NR 

Path Loss model
	R4-164210
Qualcomm
	R4-163816/R4-163814
(Nokia)
	R4-163611
(DOCOMO)
	R4-164013
(Huawei)
	R4-64224
(Ericsson)
	xxxx

	Updated based on RAN1 channel modeling SI outcome.
	Not mentioned?
Follow RAN1, so it should be channel modelling SI outcome.
	Follow RAN1 channel modelling SI outcome
	FFS based on input from RAN1
	 Follow RAN1 model Section 3.14: Beamforming
	



Conclusion: 

Agreement: Follow RAN1 channel modelling SI outcome.

Channel bandwidth
	R4-164210
Qualcomm
	R4-163814
(Nokia)
	R4-163611
(DOCOMO)
	R4-164013
(Huawei)
	R4-64224
(Ericsson)

	To be discussed
	To be discussed
Up to numerology agreement. Up to 1GHz.
	The widest channel bandwidth should be at most up to 1GHz.
	100 and 200 MHz could be considered
	200MHz



AH chair Note: 
At least one channel bandwidth may be better agreed for simulation calibration for August meeting

Discussion: 
Qualcomm: RAN1 agreement is widest channel bandwidth is not less than 80 MHz. If RAN1 cannot reach a conclusion, we can start with 100MHz.
KT: we don’t need to specify 100 or 200MHz. Channel bandwidth should be aggregated bandwidth 
QC: Baseline is a typically single channel.
Intel: we need to wait for RAN1 decision. If RAN4 takes an assumption, then, that should be reasonable channel bandwidth. 
Ericsson: our alternative is 80 or 100MHz.
CMCC: 80 MHz is already decided in RAN1?
Vodafone: Why 100 or 200MHz? Why don’t we choose even wider channel bandwidth?
QC: do you know how spectrum is allocated in this high frequencies? We don’t know exactly how spectrum allocation is handled. 
Vodafone: it is true we do not know. Then, we can chose 100 and 1GHz. We can go with two.
Huawei: For Rel-10, maximum channel bandwidth was 100MH with carrier aggregation. This is a starting point. We need to focus on single channel bandwidth. We can use 100 or 200 MHz as a starting point.
Vodafone: I agree in terms of CA. we have to take a look at this much larger bandwidth. We can look at 100 and 1000MHz.
Qualcomm: this is a starting point. 
Dish: it is reasonable to see one single channel bandwidth. As a first point, we can see that one. We should go step by step basis. 
Vodafone: we have a different starting point. This is a good compromise.
Huawei: if we start 1GHz, 1GHz is too wide then, we may not expect the outcome of smaller bandwidth from the outcome of 1GHz.
Nokia: Wider channel bandwidth makes noise floor higher, in this sense, if we compare the outcome of 100 and 1GHz, we will see more issues in 100MHz. 
CMCC: we agree with reducing work load. In LTE, we started with 10 MHz. In terms of mm wave, it seems selecting 80 or 100 MHz means that we are selecting 1.4MHz in terms of LTE.
DCM: we would like to suggest both 100 and 1000MHz. we can confirm the tendency.
MTK: we can chose different channel bandwidths according to frequency ranges.
Qualcomm: 1GHz has a problem. How can we handle ACLR for this wide channel bandwidth? Then, everyone needs to share their own ACLR model.
Qualcomm: we don’t think that 1GHz is not the baseline. There are a lot of uncertain parameters. Also, we need to calibrate simulator based on each company’s results and we need to compare them.
CMCC: we are ok as single carrier assumption. This can be a reference.
Vodafone: we cannot agree with only selecting 100 MHz.
Intel: we think we should go with single carrier first. 100 MHz is a reasonable value.
QC: firstly, we need to understand the baseline. Then, we can move on to 1GHz. We need to calibrate simulator. 
Vodafone: this is a study item phase. We need to consider both. We understand we need to start something.
Intel: we do not ignore the 1GHz. We believe 1GHz is up to RAN1.
LGE: reason of 80MHz comes from numerology study. 100 and 200 MHz seem strange figures.
Ericsson: Since RAN1 LS touches only 80 MHz, so can we start with 80MHz?

Conclusion: 

Agreement: 200 MHz is a baseline. Even wider channel bandwidth for example 1GHz can be considered later after understanding the baseline in SI.

Channel arrangement
	R4-164210
Qualcomm
	R4-163814
(Nokia)
	R4-64224
(Ericsson)
	xxx

	Symmetric only
	1st step: 
symmetric allocation (equal bandwidth and numerology for the adjacent channels)
2nd step
asymmetric bandwidths and numerologies
Duplex mode
Both TDD and FDD (in particular dynamic TDD) are necessary
	Symmetric only
	



Conclusion: 

Agreement: Start with symmetrical as 1st step

UL Power control
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-163611
(DOCOMO)
	R4-164013
(Huawei)

	Same as TR 36.942, adapting PC set parameters to the scenario 
	Should be considered.
One way is to reuse E-UTRA model.
	Same as TR 36.942, adapting PC set parameters to the scenario.
	One option is to use existing PC set in TR36.942 (R4-162374)



Conclusion: 

Agreement: Same as TR 36.942, adopting PC set parameters to the scenario

DL power control
	R4-164210
Qualcomm
	R4-163816
 (Nokia)
	R4-163611
(DOCOMO)
	R4-164013
(Huawei)

	No power control
	Should be considered.
	No power control 
	FFS




Discussion: 
Ericsson: better to go with no power control. 
Nokia: it depends on other aspects. For simplification purpose, we are ok but we need to be careful.
Dish: we agree with Nokia. 
Huawei: for the moment, no power control is ok. We don’t need to consider too much on this.

Conclusion: 

Agreement: No power control for DL at this moment.


The number of antenna element
	
	R4-163816
(Nokia)
	R4-164012
(Huawei)
	R4-64224
(Ericsson)
	xxx

	General 
	It may not be clear in the contribution, but following RAN1 is our assumption.
	UE: Up to 32 Tx and Rx antenna elements
eNB: Up to 256 Tx and Rx antenna elements
	
	

	30GHz
	BS: Up to 256 Tx /Rx antenna elements 
UE: Up to 32 Tx/Rx antenna elements
	
	UE: 16, eNB: 256
	

	70GHz
	BS:  Up to 256 Tx /Rx antenna
UE: Up to 32 Tx/Rx antenna elements
elements
	
	UE: 32, eNB: 256
	



Discussion: 
Nokia: we copied RAN1 assumption. We can reduce the assumptions. We don’t have strong view on this.
CMCC: we do not have very strong opinion. It is better to align with RAN1.
Vodafone: 70GHz is more than twice than 30GHz. The number of antennas is the same between them.
Samsung: we need to be aligned with RAN1.
QC: EIRP is one of the important aspects. We may not see big differences between 16 and 32.
CMCC: RAN1 would adopt typical values.
Samsung: we can request RAN1 to make a decision.
Vodafone: we should discuss this in RAN4. We are not ok with just following RAN1.
Ericsson: we basically follow RAN1 for eNB but for UE, the number is half for 30 GHz than that for 70GHz.
Samsung: if we do go with some number and if RAN1 changes the number, how to handle it?
Ericsson: eNB does not have size constraints. 
Vodafone: for the sake of progress, at this moment, we are ok with proposed by Ericsson. But, we need to discuss this and technical justification should be provided.

Conclusion: 

Agreement: 
For 30GHz: UE: 16, eNB: 256
For 70GHz: UE: 32, eNB: 256
Companies are encouraged to provide technical justification on these values.

UE antenna model
	R4-163816
(Nokia)
	R4-64224
(Ericsson)
	xxx

	It may not be clear in the contribution, but following RAN1 is our assumption, i.e., TR36.873.
	Follow the modeling of TR36.873
	




Discussion: 

Decision: 		The document was not treated.



BS antenna model
	R4-163816
(Nokia)
	R4-64224
(Ericsson)
	xxx

	It may not be clear in the contribution, but following RAN1 is our assumption, i.e., TR36.873..
	Omni
Depending on usage scenario such as indoor hotspot and frequencies.
	



Discussion: 
.
Decision: 		The document was not treated.


Beamforming
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-164013/4012
(Huawei)
	R4-64224
(Ericsson)
	xxx

	Accurate modelling is required
	A certain beam forming model (including multi-layer transmission model) will be required to proceed the coexistence study
	Consider using DFT based codebook as a baseline to simulate the beamforming behavior for above 6GHz frequency in the coexistence simulation. Details are FFS
	Proper modeling of beamforming needed.
	



Discussion: 
.
Decision: 		The document was not treated.



SINR to Throughput mapping
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	

	Scaled Shannon's formula with update truncation and attenuation parameters. 
	E-UTRA link level model can be reused for the coexistence simulations until a better model is available from RAN1.
	



Discussion: 

Decision: 		The document was not treated.


UE-UE & BS-BS co-existence consideration
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-163270
(Intel)
	xxxx

	Not considered at this stage
	UE-UE and BS-BS interference within the same network is not modelled at this stage but FFS
	UE-UE and BS-BS should be considered.
	



Session chair Note: 
Should we start from sync scenario first?
Then, next step is to study the guard band or other means to secure the coexistence of non-synchronized case according to RAN1 progress.

Discussion: 


Decision: 		The document was not treated.

Traffic

	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-64224
(Ericsson)
	xxx

	Full buffer (other activity factor is second priority or optional)
	Follow R1 decisions 
(meaning Full buffer and FTP)
	Full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes(other value is not precluded)


	



Session chair Note: 
Should we start from Full buffer first as the worst case scenario?


Discussion: 

Decision: 		The document was not treated.


ACI leakage model

	R4-164210
Qualcomm
	R4-163816
(Nokia)
	xxx

	ACIR = 1/(1/ACS+1/ACLR)
Alternative model needed only if RAN4 identifies specific issues
	The interference model can be based on ACLR/ACS model similar to the E-UTRA UL model. A fractional ACLR/ACS can be utilized for asymmetric RB allocations (e.g., due to multiple numerologies, etc). The granularity of ACLR/ACS shall be studied further
	



Discussion: 

Decision: 		The document was not treated.


Performance metric

	R4-164210
Qualcomm
	xxx

	Throughput degradation compared to single operator case, i.e. no ACI. Both mean and 5%-tile are considered.
	



Session chair Note: 
Should we start from what Qualcomm proposed if we conduct co-existence study for eMBB.
When we conduct mMTC and URLLC scenarios, then, we may need to reconsider the appropriate metric accordingly.

Discussion: 
.
Decision: 		The document was not treated.


[bookmark: _Ref450667167]

Conclusions
The evening AH made the several agreements for co-existence simulation parameters for WP 5D request.
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