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Discussion and decision
1. Introduction
In RAN2 #74 meeting, companies agreed on the basic assumptions and configurations for the mobility simulator calibration. Initial simulations can be conducted for comparison and analysis. During the meeting many open issues are also identified and acknowledged. In this document, the HetNet mobility simulation results for simulator calibration are captured. This document will also include the outcome of the email discussion on open issues for HetNet mobility simulation especially for simulation of large systems with multiple macro and pico cells.
2. Simulation Assumptions
2.1. The mobility scenario and metrics used for calibration

The performance metrics used for calibration are from [1].
1. The average number of RLF occurrences per UE per second in states 1 and 2.                        [Note that the final results would be the total number of RLFs further averaged over the total simulated UE moving time of all the simulated UEs. It would be equivalent to the RLFs per UE divided by averaged total moving time per UE. The time lasted in state 1 and state 2 should not be treated separately]                                           

2. The handover failure rate = (number of handover failures) / (Total number of handover attempts).      [where: Number of handover failures = number of RLFs in state 2 + number of PDCCH failures in state 2 &3                              Total number of handover attempts = number of handover failures + number of successful handovers. For calibration only the macro/pico handovers/failures are applied in the above equation. Note: in state 3, a PDCCH failure is declared when the CQI measurement filtered over handover execution time (40 ms) is less than -8dB.]                                          

3. Ping-pong rate = (number of ping-pongs)/(total number of successful handovers excl. handover failures) [where: a Ping-pong is defined in TR36.839 v0.1.0.]
The examples of counting the Ping-pongs are shown in the following diagrams:
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Number of Ping-pongs = 4
The hotspot scenario as specified in [1] is adopted. A hotspot simulation circle size should be 200 m in diameter for the initial calibration.
2.2. Basic configuration parameters for calibration
The agreed basic radio and mobility configuration parameters can be found in [1] [2]. 
3. 

4. Issues Require More Discussion
There are open issues that require further discussion including ones unresolved during 74#22:
1. Whether we need to further clarify the correlation distance with respect to the correlations as raised by NSN during 74#22 discussion.
2. How to log the time of stay when there is a handover failure..
3. Do we need to log the RLFs in state 3?

4. What should be the metric for logging the RLFs?
5. What should be the size of the simulation circle (boundary) for the hotspot simulation?
6. How to calculate the Ping-ping rate?

7. Should we also log the macro-to-macro HOs?
Table 1 major comments from companies on the open issues for Hetnet mobility simulation   

	Company name
	Comment

	Ericsson
	RLFs:
As seen in our posted results, we prefer using a metric like RLFs/UE/second.
 

Hotspot size:
Our simulations were done using 100 m as diameter. If we chose some other value, we need to redo our simulations, which will make it hard for us to stick to the July 8 deadline (see below). We think going for 0.3 ISD creates very large hotspot sizes in a coming 1732 m ISD case. This means longer simulation times for UEs to bounce in the hotspot area. We prefer using 100 m as diameter, but if companies think this creates too much of a problem, we could go to 200 m diameter.
 

Macro to macro HOs:
Our posted results contain all types of HOs. For system simulations, macro to macro HOs will naturally occur, especially since 1/3 of the users are not bound by the hotspot size according to configuration 4b in 36.814, which we used. If results for the calibration effort should not include macro to macro HOs, we need to recalculate our results. Logging macro to macro HOs is not an extra effort for us.
 

Ping-pong definition:
We would like to thank Huawei for providing very nice and understandable figures and definitions. We agree with the Huawei clarification.
 

Deadline:
We think it might be wise to push the deadline given the need for necessary clarifications. Maybe August 1 would give us time to provide high-quality results?


	HW
	1. The metric for logging the RLFs: 
We prefer the metric of per time logging the RLF(i.e. RLF/UE/Second).

2. Size of hotspot simulation circle: 
As our previous comments, we also think the 100m diameter of Hotspot is not big enough comparing to the size of Pico. 0.3ISD (or 150m) diameter seems more appropriate for the observation of mobility.

But considering the deadline and calibration purpose, a new parameter set may require more simulation time, we have no strong preference.

3. Calibration deadline: 

We think it somehow depends on the ongoing discussion on the Ping-pong HO count and Circle size. If we eventually could not get consensus close to the previous deadline, then it may be a bit difficult to comply it. So we can still keep the proposed deadline at this moment and monitor the progress then decide whether to change it next week.
4. RLF in state 3: 

As ALU proposed in another thread before, quoted in below, we assume we agreed not to count RLF for state 3.

[JZ]…..We only need to track the RLFs in states 1 & 2 and only need to log PDCCH failures in state 3. If I don’t hear any objection, I will remove the state 3 row in the RLF table in the skeleton document.
5. Correlation distance: 

We think current description seems clear for calibration but are OK if companies want to have further clarifications.
6. UE placement and trajectories: 
We think it is important to stress that we should comply the UE placement and trajectories as agreed and captured in Section 5.1.5 in TR 36.839.

7. Pico placement for calibration: 
We noticed in the simulation result on the power density map RSRP level the Pico is placed in the 0.3 ISD. Note we agreed that Pico cell placement for simulation calibration:  0.5 ISD on the boresight direction.
8. Spreadsheet: 

Basically, we are fine to use such spreadsheet like that Renesas sent out. 

Besides, we have one additional comment on this log and statistics: Considering the Pico is paced in the middle of two Macro cells and hence it is possible the Handover failure occurs when UE moves between the Macros, we are wondering whether we should differentiate two HO failure cases, i.e. Marco-Pico HO failure and Macro-Macro HO failure?

9. Ping-pong rate definition: 
It seems this discussion is becoming more complex. Now we are somehow confused by the definition and figures provided by ALU. Actually, it seems we have a different understanding on how to count the number of Ping-pong HO (PPHO), and accordingly how to calculate the Ping-pong rate. [rapporteur : diagrams are attached. They are captured in this document. The text descriptions with the diagram from HW are: “Here PPHO_num is the number of Ping-pong Handover (PPHO), where one PPHO is composed of one Handoer in and one Handover out. The Total_HO_num I sthe total number of successful handovers….”  

 

	New Postcom
	1. Size of hotspot simulation circle:

In our opinions, the proper size of hotspot to be adopted depends on the location of Pico. 100m diameter of hotspot seems big enough if the Pico is placed at 0.3 ISD with 500m ISD, but is a little small if the Pico is placed at 0.5 ISD. We are OK with either placement, and if companies decide to use the 0.5 ISD for calibration (as in the TR), we agree with ALU and Huawei that 0.3 ISD diameter for hotspot seems more appropriate

2. Calibration deadline

We can agree with the extended submission deadline as Jialin proposed, to get the issues to be addressed in this discussion.

3. Correlation distance

We are fine with the clarification.

4. RLF in state 3

We agree there is no RLF to be counted in state-3. I guess the question from Zhuo is that whether we should remove the state-3 RLF in the spreadsheet.

5. Macro to macro HO

We think it is reasonable to log both successful and failure macro-to-macro HO. Even though we are discussing the Hetnet mobility, the HO between macros is still an important factor to observe the system performance.

6. ping-pong stay and ping-pong handover

I remember this was clarified before in previous email discussion and we count ping-pong handovers when calculating the ping-pong rate according to the TR.

7. spreadsheet

Thanks Tero for providing the spreadsheet. For calibrating HO failure and ping-pong rate, beside the normalized number, we think the CDF of HOF and ping-pong may be useful. Therefore, we would suggest companies think about whether we should capture the CDF in this calibration.



	NNSN
	Hotspot size
[Mani] To help make decision I will take a specific choice here. Nokia and NSN current focus is on the calibration and for this we prefer 100m radius (200m diameter) for the ISD of 500 m.
Macro-to-macro HOs
[Mani] Again, let us focus on the calibration first. For calibration we agree that macro-macro HO is not to be considered. Focus only on HO between macro and pico.

Ping-pong rate definitions
[Mani] The terminologies and textual descriptions are sometimes confusing to understand (may be the confusion is due to the use of the term PPHO rather than ping-pong itself. We are mainly interested in counting ping-pong which by definition must briefly stay in the target cell and must return the SAME source cell) but thanks to Huawei for the nice example figures for clarifying the ping-pong definition. We agree with the Huawei clarification for the definition of ping-pong.
RLFs

We are still not sure that RLF averaged over 100 trials would help in accurate comparison for the two different hotspot models we have now. The time duration of a trial is varying depending on the angle of movement (and speed as you quote), so RLF/trial does not map to RLF/time. The definition of a trial is more suited for dropping on perimeter, hence incompatible with dropping inside area. RLF/time is a generic measure by which one can quantify the impact of varying the mobility assumptions but companies providing the assumptions on total number of users and simulation run time is more of a confidence measure for the provided RFL/time metric. Would like other companies views on this and have consensus by next week to proceed with the simulation.

For the correlation distance clarification, I had already provided a text proposal for the NOTE to be added to the TR.



	Qualcomm
	Agree that 100m is not a good choice. We are okay to go with 0.3 ISD for now, with the understanding that this may need some fine tuning later.



	Renesas
	Calibration deadline: We are fine with having a soft deadline for mid-July; Companies can anyway contribute results also for RAN2#75.

Hotspot size: As mentioned previously, we prefer using 100m radius, but we are fine with either radius or diameter.

Macro-to-macro handovers: We agree with Huawei in that also the macro-macro HO failure could be provided. This will anyway have to be provided for the large scale simulation. 

Ping-pong handovers: Thanks to Huawei for the very good example figures of ping-pong handovers: We had the same understanding about the counting as Huawei. I agree that the important thing is to have a common understanding how the count is done. :-)

Trials vs. generic normalization of HOFs/RLFs: We would prefer normalizing over time. Using the trials would make the results less general (remember that the same assumptions will be assumed for other cases as well), and there is the underlying assumption in the trials approach that every trial must result in a handover, which I believe is not the case: Given that the bounce-back happens at a random angle, it may very well happen that the UE skirts the outer boundary of the hotspot where the pico cell may be measurable, but HO conditions are not met (at least with all the parameters). Additionally, if the hotspot would be placed close to the macro cell edge, there could be macro-to-macro handovers as well, which makes the “trial” somewhat ambiguous. With time-based approach (e.g. Hos/RLFs per UE per second), the normalization is easy and does not depend on the simulation methodology, and the same approach is also usable for the large-scale simulations to be done later. 

As for results from different speeds not being comparable for the time-based approach, I don’t really understand that claim: In what way would the trial-based approach make the results more comparable than the time-based approach? I don’t see how the “trial” changes comparability in any way: It absconds with the time information, but that doesn’t really make any difference with regards better comparability. Perhaps someone could explain this to me?

We would understand the intention behind the “100 trials”-approach is to have reliable results, which is something we agree is a good goal. However, reliability can also be guaranteed by requiring some minimum number of samples in a distribution, e.g. at least 100 samples for each collected statistic. Would this be acceptable to all?

My fear is that if we go for the “trial” approach, we will end up fighting over what constitutes as  a “trial” for every single new simulation case in the Hetnet SI that differs from the calibration case, and the calibration results end up being not useful. Which does not seem very desirable. Hence, we strongly prefer the generic approach as suggested by NNSN.

Correlation distance definition: We agree with NNSN that this should be clarified: There seems to be some possible ambiguity in RAN1 specifications regarding this. We support adding the proposed note (i.e. 0.5 correlation at correlation distance). 

Capturing the results: We think that a spreadsheet template would be easiest for capturing the results. The rapporteur can then easily collect the results from all companies to a single spreadsheet for the e-mail discussion report Tdoc. Attached is an example of the template that could be used (based on the tables in the first version of the e-mail discussion document): Companies would fill the template and attach that to their e-mail when submitting the results to the reflector. Would this seem acceptable to everyone?



	RIM
	Hotspot size:  Our preference is to use 100m radius for the calibration.  But we are willing to follow the majority vote if companies have different views.

Correlation distance: We agree it is better to clarify the correlation at the correlation distance as well as in between the correlation distance.  If correlation a is defined at correlation distance D, we use the exponential decreasing function to determine the correlation ρ at any given distance d:  ρ = a ^(d/D).

Ping-pong rate definitions: It appears to us that counting the ping-pong handover reflects the percentage of unnecessary handovers caused by ping-pong events in a more straightforward way. In the case that there is no consecutive ping-pongs, the maximum ping-pong ratio will be 1 using the count of ping-pong handover. In comparison if we count the ping-pong stays instead, the maximum ping-pong ratio would be 0.5 in this case. Again we agree that it is more important to have a common understanding on the definition. We don’t have a strong opinion on either way.
In addition, we would like to ask what kind of frequency domain layer 1 SINR averaging method to use for the calibration (linear average, geometry average, MIESM, etc). In our simulation we found that different averaging methods have quite an impact on the final results (handover usually occurs at low SINR range and is thereby more sensitive to the averaging method).  It would help companies to have consistent results if a common frequency domain averaging method is chosen.



	ZTE
	1)Macro-Macro HO: we agree with Alcatel-Lucent. 

2)Ping-Pong HO: From the definition in TR, "A handover from cell1 to cell2  then handover back to cell1 is defined as a ping-pong", the ping-pong stay proposed by HW is more appropriate to us. And we also agree it's more important to make an agreement among companies rather than debating which one is right. 

3)Simulation Circle: We prefer using 100m as radius. 

4)On correlation distance, we are a little confused on the new proposed correlation distance at correlation 0.5. To our understanding, common correlation distance is used to align the gridmap of intra-cell autocorrelation, based on which the inter-cell cross-correlation is generated in simulation. Please confirm if we are right. 
Secondly, does the new proposed correlation distance at corrleation 0.5 refer to the autocorrelation in intra-cell? And how to determine the value of this distance, by the equation in TS86.314 or by some other ways?

	Alcatel-Lucent
	For RLF, majority of the companies agreed to use the number of RLFs per UE per second as the metric. Since the results are captured per state (1& 2), we would like to clarify that the final results would be the total number of RLFs further averaged over the total simulated UE moving time of all the simulated UEs. It would be equivalent to the RLFs per UE divided by averaged total moving time per UE. We should not separate the time lasted in state 1 and state 2.

Here we would like to explain the pros and cons of the different options (hope they will be of help for making decisions):

Hotspot size issue, we have options:

0.3 ISD,            Pros: minimized bias, also address the issue for the case of 1.732 km macro cells. Cons: impact to on going calibration.  

100 m radius,    Pros: minimized bias. Cons: the circle size need to be discussed again for the case of 1.732 km macro cells, impact to on going calibration.

100 m diameter,  Pros: no impact to on going calibration. Cons: has bias to the simulation. The circle size needs to be discussed again for the case of 1.732 km macro cells.

Based on the comparison, it appears to us 0.3 ISD would be a better choice.
[Rapporteur: simulation results on power density map and PSRP measurement are shared during the discussion and captured in this document. The related text: Our simulation results show that the coverage size of a pico cell depends on the pico’s location and the size of the macro cell. In Annex, we show the power density maps and RSRP plots from our simulation. From the diagrams, it can be seen that the 100 m simulation circle is not big enough for the most cases when macro cell ISD is 1.732 km. Even if the macro cell ISD is 500 m, 100 m is not comfortably big enough for a pico placed at the edge area of the macro. With the effect of shadowing, possible high UE speed (e.g. 120 km/h), longer filtering time (200 ms), the simulation circle size should be much bigger than the worst cast pico coverage size as can be seen from the power plots. For the hotspot simulation, it is most critical to ensure unbiased simulation, while simulation time is not so critical since the scale of hotspot simulation is small. Considering the trade-off between the chance of bias and simulation time, we suggest that the hotspot simulation circle size is related to the macro cell ISD: the diameter of the hotspot simulation circle is 0.3 ISD.] 
Macro-to-macro HOs, We agree that there will be macro-macro HOs and we should simulate them. However, logging macro-macro HO was not included in the agreements for calibration unless most companies are willing to expand the scope of the calibration work. We would prefer not adding any item for calibration at this stage.

In addition, when performing hotspot simulation, we mainly focus on macro <-->pico HO performance and we would like to differentiate the macro/pico performance from the macro/macro performance. Therefore, we don’t want to mix the macro/macro results with macro/pico results. We would like to clarify that the calibration results are only from macro/pico HOs (which are from total number of the successful macro/pico HOs and the macro/pico HO failures). It would make more sense to have mixed results when we perform the system simulation with multi-macro/pico cells. Further more, current simulation configurations is more suitable for macro/pico mixed case, before we have full discussion and agreement on the system simulation assumptions the macro-to-macro HO performance may not reflect the actual system performance. The hotspot circle also limited the observation of macro-to-macro HO. Therefore, we believe the macro-to-macro HO results logged at this stage will not be worth the efforts.

Ping-pong rate definitions, we see to count number of ping-pong stays is slightly simpler. On the other hand, many companies may already count the HOs associated with ping-pong per TR doc and the early clarification. Let’s see what the majority opinions are. 
[Rapporteur: diagrams were provided to assist email discussion. They are merged with HW diagrams and are captured in this document]
Calibration deadline: we tend to agree with NNSN that we may want to allow some time to discuss the simulation results since we will not have time to discuss the simulation results during the face to face meeting. Probably we should set a soft deadline by which companies are highly encouraged to submit their calibration results. Given the issues raise so far, we may extend it to the middle of July? In general, it would be highly appreciated if companies could submit their results as early as possible. 
Clarification on correlation distance:

Regarding to correlation distance, our understanding is: the shadowing correlation is developed via the gridmap. The correlation between two points depends on the distance between the two points. For intra-cell case, if the distance between the two points is zero, the correlation is 1. With the increase of the distance between the points, the correlation of the two points will be decreased. When the distance between the two points is equal to or large than the correlation distance, the correlation of the two points is zero. Similarly, for the inter-cell case, if the distance between the two points is zero, the correlation is 0.5. When the distance between the two points is equal to or longer than the correlation distance, the correlation of the two points will be zero. As for how to develop the gridmap, we would suggest to follow the simplest conventional approach: simply employ the linear interpolation over the correlation distance.
We also update the spreadsheet with the following changes to minimize any possible confusion:

1. Removed state 3 row for RLF on the RLF sheet based on the understanding that no need to log RLF in state 3. 
2. Removed state 1 row for HO failure rate on the HO failure sheet since it was agreed RLFs in state 1 is not counted as HO failure for calibration. Add the row for overall results. 
3. Removed the states column on the ping-pong rate sheet since ping-ponging is only associated with successful HOs for calibration. 



Table 2 Summary of companies’ positions on Hotspot simulation circle size in diameter
	Companies 
	0.3 ISD, 150m for 500m ISD
	200m
	100m

	ALU
	Y
	
	

	Ericsson
	
	ok
	Y

	HW
	Y
	
	ok

	New Postcom
	Y
	
	

	NNSN
	
	Y
	

	Qualcomm
	Y
	ok
	

	Renesas
	
	Y
	ok

	RIM
	
	Y
	

	ZTE
	
	Y
	


Table 3 Summary of companies’ positions on other open issues
	Companies 
	RLF metric: RLFs/UE/Sec.
	Count RLF in state 3 ?
	Count Num of Ping-pong stays
	Count num. of Ping-pong handovers
	Counting macro to macro ?
	

	ALU
	Y
	N
	ok
	Y
	N
	

	Ericsson
	Y
	
	Y
	
	Y
	

	HW
	Y
	N
	Y
	
	Y
	

	New Postcom
	
	N
	
	Y
	Y
	

	NNSN
	Y
	
	Y
	
	N
	

	Renesas
	
	
	Y
	
	Y
	

	RIM
	
	
	ok
	Y
	
	

	ZTE
	
	
	Y
	
	N
	


Based on the companies’ feedback during the email discussion,the conclusions are captured as the following:

1. Regarding to the hotspot simulation circle size, it seems the voting is more weighted 200 m. Therefore we adopt 200 m as the simulation circle size for calibration:
Proposal 1: for calibration only, companies should use a hotspot simulation circle size of 200 m in diameter for the ISD=500 m case. For the case of ISD = 1732 m, the circle size is FFS.
2. Regarding to RLFs metric and RLFs in state 3, the consensus are reached:
Proposal 2: Adopt Number of RLFs per UE per second as the metric for logging the RLFs. No need to log the RLFs in state 3.
3. Regarding to Ping-pong rate calculation, the consensus are reached:

Proposal 3: Adopt Ping-pong rate = (number of ping-pongs)/(total number of successful handovers excl. handover failures) [where: a ping-pong is defined in TR36.839 v0.1.0]
4. Regarding to logging the macro-to-macro handovers, based on voting we consider that no consensus is reached:

Proposal 4: The official scope of the calibration is not changed. Macro-to-macro handover functions should be simulated, but logging the macro-to-macro handover related metrics is not required. Companies are allowed to log the macro-to-macro handover metrics. However, the macro-to-macro handover results shall be logged separately from the macro/pico results, and the macro-to-macro handovers shall not be included into the total number of handovers for macro/pico HO failure rate calculation.
5. Whether we need to further clarify the correlation distance with respect to the correlations as raised by NSN during 74#22 discussion.
Proposal 5: Add the clarification on the correlation distance: “NOTE: this is the distance where correlation is 0.5 (not 1/e as defined in TR 36.814 B.1.2.1.1)”.
6. How to log the time of stay when there is a handover failure.
Proposal 6: At the mean time, whenever there is a handover failure, the time of state should not be logged. For the case of handover failure time-of-stay is not defined currently and is FFS.
7. Whether we need to log the RLFs in state 3.
Proposal 7: Log the RLF is state 3 is not needed
5. Simulation Results

The simulation results of the 5 calibration sets are shown in the attached excel file.
Table 4 Observations and comments on the first round of calibration results from different companies
	Company name
	Comment

	Alcatel-Lucent
	The following are some of the observations and comments from ALU:

     A.  Some general questions and comments to all :

1. Regarding to the time of stay CDFs at 120km/h, some simulation results of ToS CDFs show the data points with really high values ( some results are as high as 20 sec). In 20 sec UE will move 666.66m but the simulation circle diameter is only 200m. Therefore, such a long time was observed due to some artificial effect in the simulations.

2. One possibility we could think about to have such long ToS is that ToS was continuously counted including multiple bounces within the simulation circle. Therefore, it is desired to reset the ToS timer whenever a bounce occurs and remove those artificial effects.

3. To facilitate the investigate of the cause of the calibration variance, it would be appreciated if companies could show the SINR /coverage map and also indicate the L1 filter being used. ALU L1 filtering is: RSRP is estimated every TTI and it is averaged over 200ms. Then it is fed into the L3 filter. 
4. Some CDF curves are pretty smooth. Note: the time of stay values should be multiples of 200ms .
B Specific to Huawei: 
What would be the intuitive reason for higher state 2 PDCCH failure rate in general, even at very low speed (3km/h)?.  (From your results the state 2 RLF is already low so the HO failure is caused by PDCCH failure. For set 5 the HO threshold is -1 dB thus, the serving cell should be very strong but still gives 6.76% error.)

C  Specific to NSN: 
Regarding to ToS CDF, what would be the reason to post a limit of 30s of observation? Note: for UE speed of 3 km/s, it will move only less than 30m in 30s.
D  Specific to Reneseas:
What would be the intuitive reason for higher state 3 random access failure      

rate in general in your simulation results (even for UE speed of 3km/h)?.

 

E  Specific to ZTE:
We would like to hear the reason for zero HO failure rate in state 3.
F  Comments to NSN/Nokia, Renesas, E/// & HW on RLFs
1  What would be the intuitive reason you see some RLFs in state 1? Is     

   that due to coverage holes?.
2. What would be the intuitive reason you see some RLFs in state 2 and sometimes they are which is higher than in state 1?. The UE spend very short time in state2 compared to state 1.


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


The first round of calibration results for hotspot model show some trend. However, the variance of the simulation results from different companies is high. Based on the companies’ feedback and the calibration results, the rapportuer proposes the following:

Proposal 8: Allow more time for companies to discuss the calibration results, review the simulation assumptions especially on L1 measurement and reduce the variance of the results from different companies.

6. Other related discussions

Table 5 Some discussion on the size of the simulation circle and density map.
	Company name
	Comment

	Alcatel-Lucent
	Based on our observation of the RSRP density map (see Figure 5 in the Annex) with macro cells in 1.732 km ISD and the pico cell placed at the macro cell border area, ALU propose the simulation circle in this case is 500 m.
The SINR map we sent out initially was generated to show the spatial distribution of the SINR values. It is a snap shot to show the effect of shadowing (If we use the filtered data, we will not be able to see the effect of shadowing). We would not expect different companies to generate exactly the same map. But we hope the map would help us to observe whether there are coverage holes causing any RLFs in the area of interest. The coverage map we sent out recently was created based on the best RSRP values (best serving node) and it is also a snap shot. We intent to simply use the map to estimate the good simulation circle size. It seems to us even if the patterns of different maps look different as long as it could serve our purpose it would be fine. What do you think? We are pretty open to different methods for evaluating and analyzing the calibration results.

	Ericsson
	I agree that such a map could be beneficial to explain the variance we observe in the results, however I fear that the (potentially) different designs behind the simulators of each company could produce very different, but correct, maps. For example, producing a map for SINR would not be of use, as the SINR changes over time, as the transmitted power changes. Are you looking for some average or a snapshot at a particular time instant? To understand the coverage, I think the gain or geometry could be plotted for each position in the map. Would that make more sense?

	ZTE
	Regarding the SINR map, we agree with Mats the results could be too different to compare caused by different implemenation. As an alternative, is it useful to provide the serving cell SINR CDF for calibration?

	
	

	
	


Although there were several discussions on the size of the simulation circle, only the circle size for 500 m ISD was determined. There is still no concensus on the simulation circle size for the case macro ISD is 1.732 km. 
Proposal 9: Discuss and determine the size of hotspot simulation circle for the case of ISD = 1.732 km.

7. Conclusions
Through email discussion, several open issues for the calibration of the hot spot model have been addressed. Consensus on the open issues have been reached among the companies participated in the email discussion. Based on the companies’ feedback, the rapportuer summarizes the conclusions on each of the issues respectively as the proposals to RAN2:
Proposal 1: for calibration only, companies should use a hotspot simulation circle size of 200 m in diameter for the ISD=500 m case.

Proposal 2: Adopt Number of RLFs per UE per second as the metric for logging the RLFs. No need to log the RLFs in state 3.
Proposal 3: Adopt Ping-pong rate = (number of ping-pongs)/(total number of successful handovers excl. handover failures) [where: a ping-pong is defined in TR36.839 v0.1.0].

Proposal 4: The official scope of the calibration is not changed. Macro-to-macro handover functions should be simulated, but logging the macro-to-macro handover related metrics is not required. Companies are allowed to log the macro-to-macro handover metrics. However, the macro-to-macro handover results shall be logged separately from the macro/pico results, and the macro-to-macro handovers shall not be included into the total number of handovers for macro/pico HO failure rate calculation.
Proposal 5: Add the clarification on the correlation distance: “NOTE: this is the distance where correlation is 0.5 (not 1/e as defined in TR 36.814 B.1.2.1.1)”.
Proposal 6: At the mean time, whenever there is a handover failure, the time of state should not be logged. For the case of handover failure time-of-stay is not defined currently and is FFS.

Proposal 7: Log the RLF is state 3 is not needed.
For the way forward the rapportuer proposes the following:
Proposal 8: Allow more time for companies to discuss the calibration results, review the simulation assumptions especially on L1 measurement and reduce the variance of the results from different companies.
Proposal 9: Discuss and determine the size of hotspot simulation circle for the case of ISD = 1.732 km.
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Figure 1 SINR density map with macro cells of 0.5 km ISD and the pico cell is placed at 0.3 ISD
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Figure 2 SINR density map with macro cells of 1.732 km ISD and the pico cell is placed at 0.3 ISD
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Figure 3 The RSRP level of the macro cell of 500 m in diameter and pico cells
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Figure 4 The RSRP level of the macro cell of 1.732 km in diameter and pico cells
The diagrams show that for macro cells of 1.732 km in diameter, the pico cell coverage size in diameter could be more than 150m which is much larger than 100 m. In the case that macro size is 500m, the pico at 0.4 ISD has about 70m coverage size in diatmeter. Consider the effect of possible deep shadowing, high UE speed and long filtering time, 100 m is still not comfortably large enough. The simulation circle for hotspot scenario should be much bigger than the pico coverage to minimize any simulation bias.
[image: image10.emf]
Figure 5 The RSRP density map of the macro cell of 1.732 km in ISD with pico cells
The figure 5 shows that when macro cell ISD is 1.732 km, the reasonable simulation circle size is about 500m.
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