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Discussion and decision
1. Introduction
During RAN2 #72 bis meeting, companies agreed to harmonize the assumptions and configurations for the simulation of the UE handovers among the macro cells and pico cells. Several agreements have been achieved. This email discussion is intended to build common understanding on the details of the simulation assumptions and configurations.   
2. Discussion
2.1. HO Failure Declaration
RAN2 as per [1] agreed to use the RLF criterion to determine the handover failure. 
Agreement 1: Adopt the RLF criterion as the handover failure criterion.

Agreement 2: Handover failure rate is defined by (number of HO failures) / (Total number of HO attempts).
There are two handover failure scenarios to be considered. 
Scenario 1: During the time interval from when the A3 event happens and till the UE receives HO_CMD if the source cell downlink SINR falls below the threshold Qout (-8 dB), and afterwards if the average wideband CQI is never above the threshold Qin (-6 dB) till HO_CMD is received, the source cell radio link failure (RLF) occurs. As a result, the UE measurement report and/or the HO command will fail due to the bad radio conditions and hence a handover failure is declared. 
Scenario 2: During the time interval from when the UE receives HO_CMD from macro cell and till the UE sends HO complete to the pico cell
, if the target cell downlink SINR is less than the threshold Qout (-8 dB) the target cell RLF (DL PDCCH failure) occurs. As a result, the UE can not receive the DL RACH response messges after the receiving window is expired; hence we consider an HO failure occured.
The RLF related parameters are shown in the table below:
	Items 
	Description 

	Qout
	-8 dB

	Qin
	-6 dB

	T310
	0 ms

	N310
	1

	T311
	Not used. (since RLF recovery is not simulated)

	N311 
	Not used.


Please comment on the two scenarios and the threshold values to be used for HO failure evaluation. 
	Company name
	Comment

	Renesas Electronics Europe
	Threshold values: Both Qout = -8 and Qin = -6 dB are acceptable to Renesas. However, the values of T310, T311, N310 and N311 could also be mentioned more explicitly. (For example, it seems as if it has been assumed that N310 = 1 and T310 = 0, but this is not obvious.)

Regarding Scenario 1: 

· To avoid confusion, it could be clarified that the CQI here refers to wideband CQI (i.e. CQI over all the PRBs), since RLF is checked over the whole bandwidth? 

· Is the intention that T310 is set to zero, since the RLF is detected immediately?

Regarding Scenario 2: We were wondering what is assumed of the RLF procedure here: Does UE give up random access after only one attempt? And when is the handover deemed a failure? More precisely:

· What is the value of T311 assumed to be?

· What is the value of parameter preambleTransMax (maximum number of preambles after which RACH fails, which triggers RLF) assumed to be?

	Samsung
	1. How RLF can be used to model handover failure in scenario 1 and 2 is not clear. We propose following clarification:

- for scenario 1, if RLF happens during the time interval from when the A3 event happens and till the UE receives HO_CMD, this is considered as handover failure.

- for scenario 2, if RLF happens during the time interval from when the UE receives HO_CMD from macro cell and till the UE sends HO complete to the pico cell, this is considered as handover failure.

2. We are ok with Qout = -8dB and Qin = -6 dB
3. We are open for T310, T311, N310 and N311 values.

	Qualcomm Inc
	Agree with the two scenarios (as elaborated by Samsung).

It is desirable to also model target cell preparation. The recovery time of RLF is higher if the target is not prepared. If cell preparation is not modeled, is it the intention to always assume the target is preparad (or not prepared)?

	NSN & Nokia
	We are in principle okay with both agreements 1 and 2 as listed above. 
For scenario 1 it is not clear what does TTT period mean here – For RLF detection there is no TTT but the RLF detection is based on N310 number of consecutive Qout(s) and then T310 timer is started. At the expiry of the timer radio link failure is assumed to have occurred. So probably TTT needs to be replaced with T310 in the scenario 1. Additionally it is not totally clear what is scenario 1: Is the intention to cover that UE has already sent the measurement report triggering HO preparation and after that RLF occurs (seems to be case based on first sentence in scenario 1)? Or is the intention that RLF occurs after the HO procedure is initiated at NW side (HO preparation)? Or maybe both (seems to be case based on last sentence in scenario 1)? 

Also this sentence ‘As a result, the UE measurement report and/or the HO command will fail due to the DL PDCCH failure after TTT and hence a handover failure is declared’ may not be totally accurate. As the HO command may be failed to receive even prior the RLF is detected at the UE (due to some time domain delays in detecting RLF) probably the sentence should be updated to ‘As a result, the UE measurement report and/or the HO command will fail due to the bad radio conditions and hence a handover failure is declared’
So in summary we tend to think that RLF detection could/should be modelled as it is modelled in stage 3. We should not consume time to design new RLF detection algorithm for simulation purposes, but simulations should model the RLF exactly as defined in stage 3 specifications. Then that should cover all the cases if RLF happens prior/after measurement reporting. It would also cover the case of RLF happening after the handover. 

Only thing we would need to define is then what is considered as HO failure and HO attempt in order to calculate statistics for agreement 2.

	Ericsson
	We are fine with using the models described above, but this should not limit more detailed models to be used also. Furthermore, we think that the values of Qin and Qout values may be be set lower, but we are fine with -6dB and -8dB as a starting point.

	Motorola Solutions
	Scenario 2 seems to describe failure of RACH msg2 instead of RLF. Also does a UE perform RLM measurements of a target cell?? If not, then we should not call it pico RLF and Qout is not applicable here. We may want to use a different threshold for RACH msg2 failure.  

Also agree with Qualcomm that cell preparation time or even UE processing delay need to be modelled.   

	Huawei
	We are Okay with the principles of using these two scenarios to evaluate handover performance. We agree with Samsung and Nokia/Nokia Siemens Network that more elaborations should be given to when RLF is counted towards handover failures.

We agree with Nokia/Nokia Siemens Networks that RLF should be modelled as it is defined in stage 3 specs. We should not design new RLF detection algorithm just for simulation purposes. We suggest to use default values of T310, T311, N310, and N311 in 36.311, and to generate out-of-sync and in-sync indications as specified in 36.133.

	Alcatel-Lucent
	We agree on Renesas suggestion using wideband CQI and including the T310, N310 values. We are fine with Samsung elaboration of scenarios 1& 2. We are also fine with NNSN text suggestion on the last sentence of HO failure declaration. We are fine with include the HO preparation delay which is captured in section 2.4. We always assume the target is prepared.
We don’t think that we need to specify T311, N311 values since RLF recovery is out of the scope of this simulation. It appears to us that in order to determine HO failure performance, RLF criterion is used only when HO process is started and on going. If we only use the generic RLF criterion, we will record the mixed RLF results with or without HO. It will bias the HO failure results.
We would like to confirm to MOTS that scenario 2 based on the failure of PDCCH of the target cell. We are open for discussion the wording if we don’t call this is RLF.

	ZTE
	The purpose of this simulation is to evaluate the performance of handover in Hetnet. We agree handover failure rate should be the first metric to be measured. In our understanding , Scenario 1 and 2 do not include all handover failure case, e.g. all RLF should be counted as handover failure rather than “after the handover is initiated” in Scenario1, and RLF shortly after handover complete should also be counted which is missed in Scenario2. 

Further more, we think handover failures should be differentiate on different cases. According to 36.300, three failure cases are defined for handover:
1) Too Late HO

2) Too Early HO

3) HO to Wrong Cell

We think it is beneiftial to aligned our simulation assumption with well-defined failure case in 36.300 instead of re-create new one. 
So we propose:
Case A[Too Late HO]: A connection failure occurs in the source cell before the handover was initiated or during a handover; the UE attempts to re-establish the radio link connection in the target cell or in a cell that is not the source cell.  
Case B[Too Early HO]: A connection failure occurs shortly after a successful handover from a source cell to a target cell or during a handover. the UE attempts to re-establish the radio link connection in the source cell.
Case C[HO to Wrong Cell]:A connection failure occurs shortly after a successful handover from a source cell to a target cell or during a handover; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.
Simplified simulation assumption:

1) All connection failure is modeled as radio linke failure (i.e. N310/T310)
2) Handover is trigger by a measurement report, after HO preparation delay (typical could be 50ms) HO Command is received by UE. HO execution delay is waited (typical could be 30ms) until UE is transmit HO complete in new cell after handover
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3) Target cell of re-establishment could be simplified as after RLF triggering, the best ranking cell during an interval. 
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4) Shortly after a successful handover is measured by Tstore_UE_cntxt defined in 36.902, typical value could be 3~5s.
* we propose only DL interference condition is considered in current.
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Summary of the opinions from different companies:  (Y: Yes, agreed. N: No, not agreed)
	Companies 
	Generic RLF + scenario1, 2
	Generic RLF only
	Qout = -8dB

Qin= -6 dB
	T310, T311, N310 and N311 values

	Alcatel-Lucent
	Y, ok to SM elaboration
	
	Y
	Agreed to have

Only need T310,N310

	Ericsson
	Y
	
	Y
	

	Huawei
	Y, with SM elaboration and existing RLF in stage3
	
	
	Use the default values.

	Motorola Solutions
	Y
	
	
	

	NSN & Nokia
	
	Y
	Y
	

	Qualcomm Inc
	Y, with SM elaboration
	
	Y
	

	Renesas Electronics Europe
	Y
	
	Y
	Suggest to have

	Samsung
	Y, with elaboration
	
	Y
	Ok to have

	ZTE
	
	Y 
	Y
	


2.2. Discussion on Definition of Ping-pong

We use the time that a UE stay connected with a pico cell after a hand-in as the metric to determine the ping-pong. The “Time of stay” in a cell A is the duration from when the UE sends HO complete (RRCConnectionReconfigurationComplete msg.) to the cell A, to when the UE sends HO complete to another cell. The definition of a ping-pong is based on the time-of-stay. There should be the minimum time of stay connected with a cell to allow a UE establishing a reliable connection and conducting efficient data transmission with the cell. If a UE hand-in then hand-out a cell and back to the orginal source cell with the time connected to the cell less than the minimum-time-of-stay (MTS), we consider it is a ping-pong. In general, if the time-of-stay with a new serving cell is less than MTS after a hand-in, it is consider an un-necessary hand-off. 
The following agreements were made based on [1]:

Agreement 3: Define a hand-in then hand-out a cell and back to the original source cell as a ping-pong if the time-of-stay connected in the target cell is less than a pre-determined MTS.
Agreement 4: Ping-pong rate is defined as (number of ping-pong handovers)/(total handovers).
The point to discuss further is the value for the “pre-determined MTS”.  For the small cells we consider that the reasonable MTS is about 500ms to 1s.
The table below captured the possible/ intended parameters:
	Items 
	Description 

	MTS
	1s

	
	


Please comment on the MTS value to be used for ping-pong. 

	Company name
	Comment

	Renesas Electronics Europe
	As a default value for MTS, 1s could be used, as this corresponds to the idle mode behaviour where UE is allowed to initiate reselection only after 1s has passed since the last reselection.

However, we would also suggest that the distribution of the TS is collected for each simulation case. The distribution would better show how changing the MTS value affects the amount of ping-pongs.

	Samsung
	1. We should define the “time of stay” very clearly to avoid confusion. (Meaning of the term HO TTT used in this section seems ambiguous to us.) We propose the following: “Time of stay” in a cell A is the duration from when the UE sends HO complete(RRCConnectionReconfigurationComplete msg.) to the cell A, to when the UE sends HO complete to another cell.

2. We are ok with 1s for MTS.

	Qualcomm Inc
	We are not sure ping pong is such a valuable metric. If the hand-in and hand-out from pico cell are both successful, it does not matter that the pico served for only a short time. We feel that the HO failure rates by themselves capture most of the HO performance, and ping pong is at best a secondary metric.

Note that ping pong as defined classically refers to a series of quick handovers (often back and forth between the two same cells) which does degrade performance, and it is not just a single set of back ot back handovers.

	NSN & Nokia
	Our proposal would be to use values of 2-3 sec for monitoring the number of ping-pongs per UE.It would be beneficial to also have clarified if failed handovers are included in the count of ping-pongs, or whether it only includes successful handovers.

	Ericsson
	We are fine with using a pre-determined MTS of 1 second to begin with. For future discussions it might be interesting to discuss to scale this value to macro ISD and UE speed. The distribution of TS is also interesting to study.

In the formula for calculating ping-pong rate, we wonder what “total handovers” mean? Depending on the UE placement model we will have

1) macro-macro HO

2) macro-pico HO

3) pico-macro HO

4) pico-pico HO (not very common though)

We think HOs involving at least one pico cell should be included. This is also dependent on the UE trajectory model chosen.

We think a ping-pong should not be limited to a handover back to the source cell.

	Motorola Solutions
	We think the total number of handovers is a more meaningful metric. A scheme with more handovers but lower ping-pong handover rate (as specified in Agreement 4) is not necessarily better than another scheme with less handovers but larger ping-pong handover rate.

	Huawei
	We agree with Samsung’s clarification of “Time of stay”. We also support Renesas’s suggestion to collect the distribution of the TS for each simulation case of HO threshold and TTT.

	Alcatel-Lucent
	We agree with Renesas that the TS distribution should be captured through the simulation to evaluate the impact of MTS. We are fine with Samsung text suggestions on definition of time of stay.
We believe TS is a good metric for evaluating a HO is a valid one. The simulation will capture all the HOs with distribution of TS. Most HOs with short TS would be from consequtive series HOs. Even for small amount of individual HOs with short TS, they do not support efficient communications during the short stay. Therefore, they should also be count in. We feel 2~3 s is a bit too long for macro/pico case.
The total number of HOs will be mixed with the valid and in valid HOs. In addition, total number of HOs is determined by the time of observation, and also determined by the number of the pico cells, the size of the cells. It maybe a good metric for evaluation of the system impact. But it may not be a good metric for our purpose.

	ZTE
	Have similar feeling as QC, wondering whether it is good metric to evaluate handover performance.

We are ok to collect the MTS data, considering it will not significant burden to simulation.
Furthermore, MTS should be clear defined . Because UL interference condition may impact on handover complete, to simplifies current simulation, we propose only DL interference condition is considered in current stage (i.e. UL transmission assume to be lossless). We prefer model we proposed in section 2.1


Summary of the opinions from different companies:
	Companies 
	Adopt TS as ping-pong metric
	Collect TS distribution
	MTS=1s
	MTS= 2~3s
	Adopt total number of HOs as ping-pong metric

	Alcatel-Lucent
	Y
	Y
	Y
	
	

	Ericsson
	Y
	Y
	Y
	
	

	Huawei
	Y
	Y
	
	
	

	Motorola Solutions
	N
	
	
	
	Y

	NSN & Nokia
	Y
	
	
	Y
	

	Qualcomm Inc
	Not sure
	
	
	
	

	Renesas Electronics Europe
	Y
	Y
	Y


	
	

	Samsung
	Y
	
	Y
	
	

	ZTE
	Not sure
	
	
	
	


2.3. Typical Radio Parameter Configurations
Simple and basic simulation configuration is desired. It is agreed [1] to follow RAN1 radio parameter configurations which has been captured in the latest version of TR36.814. 
Agreement 5: Simulation basic assumptions and radio configurations should use TS36.814 as baseline.

Consider the EUTRA simulation case 3 with details specified in Table A.2.1.1-2 in TR36.814 and Table A.2.1.1-3 in TR25.814. According to the companies proposed tsimulation parameter values [2][3][4], the recommended parameter values are shown in the following table:
	Items 
	Macro cell 
	Pico cell

	ISD 
	1.732 km 
	

	Distance-dependent path loss 
	TR 36.814 Macro-cell model
	TR 36.814 Micro cell model

	Number of cells/sectors
	19/57
	1

	BS Antenna gain including Cable loss 
	15dB
	5dB

	MS Antenna gain 
	0 dBi
	0 dBi

	Shadowing standard deviation 
	8 dB 
	10 dB 

	Correlation distance of Shadowing
	50 m 
	50 m

	Shadow correlation
	0.5 between cells/ 1 between sectors
	0.5 between cells

	Antenna pattern  
	The same pattern as is specified in TR 36.814
	Omni 

	
	
	

	Carrier Frequency / Bandwidth 
	2.0Ghz/ 10Mhz 
	2.0Ghz/ 10Mhz 

	BS Total TX power 
	46dBm 
	30dBm 

	Penetration Loss
	20dB
	20dB

	Antenna configuration
	1x2
	1x2

	Receiver algorithms 
	MRC 


Please comment on the above parameter values.
	Company name
	Comment

	Renesas Electronics Europe
	The antenna pattern has not been defined uniquely – we assume it is the same pattern as is used in 36.814.
The amount of pico cells/macro cell should be defined – the assumption seems to be 1 pico cell/1 macro cell.

	Samsung
	1. Cell radius 1.732km is for rural scenario. ISD 500m in TR36.814 is more appropriate for pico-cell deployment.

2. Other parameters are ok to us.

	Qualcomm
	Agree that small cell is a more important scenario for pico.

	NSN & Nokia
	We would also prefer to the use assumptions in coherence with macro+pico case defined in 3GPP TR 36.814. Hence, we suggestion the following modications to the table above:
1) To use the specified 3D antenna pattern in 36.814 for the macro-eNBs.
2) TR 36.814 contains two sets of path-loss models for macro+pico scenario. We suggest using “model 1”.
3) Is it okay for use to consider macro ISD corresponding to Case #3. However, we would appreciate to also have Case #1 with 500 meters ISD mentioned as an allowed option.
4) We suggest to also adopt the min distance settings between nodes and UEs from TR 36.814 in order to ensure min coupling losses.
5) We also support the proposal to first consider co-channel deployment of macro+pico at 2 GHz in 10 MHz bandwidth. However, for later macro+pico mobility studies, we would appreciate to also consider cases with two available carriers, say a carrier at 1.8GHz and one at 2.6GHz. Having such cases would be relevant to also study aspects of inter-frequency handover performance, etc.

	Ericsson
	We wonder about the cell radius of 1732 m. This is the setting for 3GPP case 3, but we would also like to simulate 3GPP case 1, which has a cell radius of 500 m. We are also wondering about the antenna pattern. 

	Motorola Solutions
	Both cell radius configurations should be studied.

A typo: should be “number of sites/sectors” rather than “number of cells/sectors”.

	Huawei
	We are in general fine with these parameters. Some more detailed parameters are suggested in R2-111025.

	Alcatel-Lucent
	We agree with the Renesas and NNSN suggestion to adopt the antenna pattern specified in 36.814. We are ok to include both ISD = 1.732 km and ISD = 500m cases. We are also fine with the macro+pico path-loss model 1. 

We would like to further evaluate the needs of using min distance setting in our simulation. We think the multi-carrier case would be the next step which is out of our current scope.


Summary of the opinions from different companies:
	Companies 
	3D antena pattern
	ISD (1.732km vs 500m)
	Macro/pico path loss model 1
	Macro/pico path loss model 2
	Min distance
	Multi-carrier
	Other parameters in the Table

	Alcatel-Lucent
	Y
	Ok for both
	Y
	
	
	Not in scope
	Ok

	Ericsson
	
	Ok for both
	
	
	
	
	

	Huawei
	
	
	
	Y
	
	
	OK

	Motorola Solutions
	
	Support both
	
	
	
	
	

	NSN & Nokia
	Y
	Ok for both
	Y
	
	Y
	Y
	Ok

	Qualcomm Inc
	
	Prefer 500m ISD 
	
	
	
	
	Ok

	Renesas Electronics Europe
	Y
	
	
	
	
	
	Ok

	Samsung
	Y
	Prefer 500m ISD
	
	
	
	
	Ok

	ZTE
	Y
	
	
	
	
	
	


2.4. HetNet mobility specific parameters 
The following table captures the additional recommended HetNet mobility specific parameters:
	Items 
	Description 

	Pico cell placement
	0.5 ISD, 0.3 ISD on the boresight direction

	Cell loading 
	100%, 50%

	UE speed 
	3 km/h, 30km/h, 60km/h, 120km/h 

	Channel model 
	TU (fast fading included)

	TTT [ms]
	40, 80, 120, 160, 320, 480

	HO margin or threshold [dB]
	-1, 0, 1, 2, 3 

	Layer1 to Layer3 reporting period
	40ms, 80ms, 200ms

	RSRP Layer3 Filter Parameter K
	8 , 4, 1, 0

	RSRP measurement error modeling
	Truncated Gaussian within [-3 dB +3 dB] with std deviation 2 dB

	Handover preparation (decision) delay
	20m


Fast fading is included in the simulation since it may have big impact to low speed UEs’ handover performance. Note: TS36.331 request the time characteristics of the L3 filter to be preserved by scaling the K value when the sample period is less than 200ms.
Please comment on the above HetNet mobility specific parameters.
	Company name
	Comment

	Renesas Electronics Europe
	Some questions for clarification:

· Since only the HO margin is listed, is the intention to have hysteresis = 0 dB for the A3 event?

· Having cell loading of 100% is very pessimistic: Investigating 25% and 50% loading would show how much the RLFs are dependent on the cell load. 

· The handover decision delay should also be defined: After eNB receives a measurement report from a UE, how long does it take for a HO command to be sent to the UE?

· Are these parameters assumed to hold also for macro-to-macro handovers? I.e. should UEs have the same parameters between handovers if macro cells, too? We think it might be better to have one set (e.g. 3 dB margin, 160 ms TTT) for macro-to-macro handovers, since the intention is to compare the handover performance between macro and pico cells to handover performance between macro cells.

	Samsung
	0. Considering remaining time for rel-10 and number of simulation parameters, we are worrying that the simulation work could not be finished in time. Therfore, we should choose more meaningful scenarios carefully and focus on the cases.

1. Pico cell would be deployed to offload traffic from macro cell in hot-spot area. We believe that hot-spot near cell edge is not common. We prefer to run simulation for pico cell placed at 0.3 ISD first. 0.5 ISD can be considered optionally.
2. If macro cell is fully loaded, the mobility performance would be affected by the loading condition itself, and it would be difficult to show impact of mobility parameters separately. We prefer to use 50% loading as a default, and use 100% loading optionally.
3. We prefer to use ITU-R channel model. Ped-B model can be used for 3km/h UE, and veh-a model can be used for 30, 60 and 120km/h UEs.
4. We prefer to run simulation for 40, 80, 160 and 480ms TTTs first to reduce simulation cases. 120 and 320ms can be considered optionally. Similarly, we prefer to remove -1dB offset that seems not meaningful.

5. The effect of L3 filter K was shown having little impact on performance in the previous papers. We prefer to use K=0 as a default.

6. Channel estimation error modelling would require quite some debate. Considering time limitation, we prefer to assumed perfect channel estimation.

	Qualcomm Inc
	Regarding placement of pico cell, all placements should be considered. Note that macro cell edge placement is even more valuable to the network as it can help with capacity as well as coverage.

Agree with general comments from Samsung and Renasas that the number of parameters (e.g. filter K, and HO offsets) can be reduced.

	NSN & Nokia
	We are in general okay with using those settings. However, it is not 100% clear to us what the different HO parameter refer to. Would suggest that we use 3GPP spec compliant names for the HO parameters to make notation clearer. After first simulations are available, it would be desirable to agree on a set of default parameters, i.e. a subset of the above listed parameters to be used as default.

We would prefer to also have agreed cases with 2 (and possible also 10) pico nodes per macro-cell area. We are fine by assuming fixed location of the pico nodes as proposed in the table. Pico nodes shall be placed with an ISD of at least 40 meters as also assumed in TR36.814.

Instead of specifying “100% cell load”, we would propose to specify the number of users and their corresponding traffic model. Our recommendation is to start with full buffer traffic models and constant fixed number of users.

Using TTT of 40 ms might be a bit low, but it is of course okay to test such cases. Values of TTT shall be in line with values in specifications (36.331).

It would be good to have aligned assumptions also in terms of UE measurement cycles and DRX related aspects for the simulations.

We support having cases with different UE speeds. In addition to simulations where all UEs have the same speed, it would be good to also later agree on certain cases with mixture of different UE speeds.

	Ericsson
	First of all we have some questions for clarification:

1) The cell loading; is this value for UL, DL, or both?

2) The RSRP measurement error modelling; is this done before or after the L3 filtering? We assume this is done before modelling. 

3) RSRP sampling; We assume a sampling period of 40 ms.

Regarding UE speed we would like to focus on low-speed scenarios to begin with.

Regarding RSRP L3 filter parameter K, we would like to focus on 4, as this is the default value.

We also think the range of TTT and HO margin has been selected carefully.

The placement of the picos in the macros reflects (at least) two reasons for deploying pico cells. One reason is to improve coverage. As these are most likely to occur on the cell border, this would favour a pico cell placement of 0.5 ISD. Another reason to deploy picos is to improve capacity. This means that picos would be deployed as hotspots where users are clustered. Such a placement does not favour any particular macro-pico distance. However, we think it is important to agree on a minimum macro-pico distance. A pico very close to the macro would be subjected to high macro interference, which would reduce the effectiveness of the pico.

We assume one pico cell per macro cell.

	Motorola Solutions
	Both 50% loading and 100% loading should be studied.

	Huawei
	We suggest to use the channel Model 2 defined in Table A.2.1.1.2-3 of 36.814. Some more parameters should also be agreed so that results can be easily compared. Please see more details in R2-111025.

	Alcatel-Lucent
	We think both 0.3 and 0.5 ISDs are important locations should be simulated and compared. For the cell loading, we are fine to simulate multiple settings including worst case and typical case. We consider the percentage of the cell load is the % of resource block being used for DL transmission. We agree with Samsung that we should minimize the number of the varibles. Enventually we should work out a set of default parameters. For the channel model, we prefer using 3GPP TU model. We are ok to adopt one channel model agreed by most companies – but we only need one model. We are fine to have L3 filtering K=0 as the default value. We are ok to consider the HO preparation delay in the simulation as is suggested by Renesas.
We suggest having the RSRP measurement error modelling. It is done before the L3 filtering.

	ZTE
	For cell load, more clear clarification is needed to align our assumption. In our understanding, to simulate the DL interference condition is mainly intention, so there are no difference between DL interference generated by UE drop and full power transmission on the % of RB in DL. The latter will significant simplify and fasten our simulation.


Summary of the opinions from different companies:
	Companies 
	Pico cell placement
	Cell loading
	Channel model
	HO Preparation (decision) delay
	Default K of L3 filter
	Measurement error model
	Parameter simplification

	Alcatel-Lucent
	Suggest both 0.3, 0.5 ISD
	Prefer 100%. Ok  50% (it is the % of resource block being used for DL transmission)
	TU model
	Ok to have. Suggest 20ms  
	OK with 0 for macro/pico simulation 
	Suggest to have
	Ok to SM suggestion. Ok to achieve a default set of parameters

	Ericsson
	0.5 ISD and a closest possible location to the macro eNB
	
	
	
	4
	
	Sampling period 40ms, start with low speed

	Huawei
	
	
	
	
	
	
	

	Motorola Solutions
	
	Support both 50% & 100%
	
	Suggest to include the delay
	
	
	

	NSN & Nokia
	Fine with 0.3, 0.5 ISD
	Use different metric: No. of users
	
	
	
	
	Suggest to achieve a default set of parameters

	Qualcomm Inc
	0.5 ISD more important
	
	
	Suggest to include the delay
	
	
	Ok to SM simplification suggestion.

	Renesas Electronics Europe
	
	Suggest 25%, 50%. Ok 100%
	
	Suggest to include the delay
	
	
	Suggest to have a default set for macro/macro case

	Samsung
	0.3 ISD more important
0.5 ISD option 
	Prefer 50%. Ok 100%
	ITU models
	
	0
	Prefer no error assumed
	Suggest simplify TTT, k parameters

	
	
	
	
	
	
	
	


2.5. UE Placement and Trajectories
Regarding to the UE placement and trajectories, there are basically four options on the table:

1. The UEs are placed at fixed start location with limited number of trajectories (e.g. 3). Pros: the approach is very simple. Cons: the mobility behavior of a UE at the pico cell edge maybe missed by the simulation.

2. The UEs are randomly placed and randomly moving around. The concerns with this approach are: 1) it will take too long time to get valid results. 2) The random moving itself could cause the UE moving back and forth at the pico cell border area and lead to unwanted ping-pong.

3. Conduct the importance sampling. Make the UE moving toward the pico from different location around the pico cell with a random angle. It will take much less simulation time and avoid the physical ping-pong issue with option 2. It will also have better coverage on the cases of UE moving tangentially across the pico cell. 
As shown in Figure 1 the pico is placed at the 0.3 ISD from the eNB on the bore sight direction. A circle is drawn with pico center as its center and 0.3 ISD as the diameter. A UE is placed randomly on the circle and let it move towards the pico at random angle with in +/- 45 degrees with the radius. The UE doesn’t change the direction and the speed until it reaches the circle. The HO parameters are the same for the hand-in and hand-out. 
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Figure 1 Pico placement and the mobile trajectories for Macro-to-Pico and Pico-to-Macro Mobility

4. As an improvement to alternative 2; The UEs are randomly placed. At start a random direction is selected per UE. The UE then moves in this direction, it does not change direction during its lifetime. With this improvement the problems of UEs moving back and forth over a cell border area associated with alternative 2 is alleviated.

Please comment on the options of UE placement and the trajectories and indicate which option your company prefers. 

	Company name
	Comment

	Renesas Electronics Europe
	In addition to UE placement algorithm, there are other open issues still: Are all the UEs created close to the hotspots? Or do we have a similar situation as is depicted in 36.814? We think , that e.g. 80% oif users are created at the hotspots and the rest are uniformly distributed could be used.

Regarding the UE trajectories, Alt1 and Alt2 have the same drawbacks: The amount of samples for the mobility cases can be very low, making it difficult to obtain reliable simulation results. However, we do not see a big problem with the stated “border” behaviour of Alt2: Such an occurrence is very rare case and would not affect the results in a significant manner.

Alt3 enables more efficient simulations, but at the cost of obscuring how serious the problems are: When concentrating on generating the possible problem cases, it is not possible to estimate how often such problems occur: Even if a problem would occur 100% of time in “arranged” conditions, if such a condition only really occurs 0.1% of the time, it can be considered as a negligible error case.

Alt4 has the same problem as Alt1 and Alt2: It does not ensure simulations yield enough samples to be reliable.

Based on the analysis above, we think a mix of Alt2 and Alt3 should be used:

· A reference case with Alt2 should be run to see how many problems are seen in a typical case.

· The actual cases could be run with more emphasis on importance sampling: X% of UEs could be uniformly distributed with Alt2 mobility model, and 100-X% could be distributed to the hotspots using Alt3 mobility. 



	Samsung
	1. The purpose of this simulation is to see if there is any problem in handover to pico cells. The portion of the problem cases would depend much on the assumptions such as number of pico cells in a cell, size of pico cell coverage, and so on. Basically if boarder area between macro cell and pico cells increases, the problem would happen more frequently. We are open for this kind of assumtions, but considering simulation complexity and rel-10 time frame, we prefer to focus on the problematic case first with simple simulation setup (e.g., one pico cell in a macro cell).

2. Alt-1 shows the simplest trajectory and should be considered as a default model. Alt-3 can be considered additionally to see more realistic trend.

	Qualcomm Inc
	Alt-3 seems like a good starting point.

	NSN & Nokia
	We support having one simple hotspot UE mobility model specified where some UEs are moving around each pico node. An aexample where UE is moving randomly around a pico node inside a circe as illustrated in Fig. 1 seems okay for UEs with low to moderate speed, We support the model where UEs move in straight lines inside the cirle, and selelec a new random moving direction inside the circle when even it hits the border of the circle. Radius of circle could be XX meters.

In addition to the simple hotspot mobility model, we would prefer to also have a simulation case with uniform distribution of UEs and so-called random movement as follows: Users are dropped uniformly over the simulation area. During time-step of X seconds, each user moves in a constant direction. Initial direction is selected randomly and independent for each UE. Every X seconds a new movement direction is selected for each UE. The new direction is selected by applying an offset angle of Y degress as compared to the current direction of movement. The value of Y for each user is selected independently by sampling from a uniform distribution with +/- 30 degress. Possible value of X could be 5 seconds. We believe such a case with random movement would be a useful reference. Especially for cases with high speed UEs (say 60 and 120 kmph) where UE mobility state and corresponding scaling of mobility parameters starts to play a more important role. 

	Ericsson
	We think this question is very interesting, and it will most likely have significant impact. We note that TR 36.814 also specifies several configrations (Table A.2.1.1.2-4 and Table A.2.1.1.2-5) which explains where UEs are “born” in the system. As this model is described in a TR we think it can also be considered. We think it is beneficial to use existing 3GPP models as results more easily can be reused when discussing with other WGs.

	Motorola Solutions  
	Agree with Samsung that both Alt-1 and Alt-3 should be studied but Alt-1 should have higher priority for now.

	Huawei
	We think simulation should be constructed to reflect a real system and to demonstrate how serious the issues would be in real deployment. We prefer Alt2 and other related settings in 36.814. Please see R2-111025 for more details.

	Alcatel-Lucent
	We believe with the current scope of evaluating macro/pico HO performance, alt3 is the most efficient option for covering all the major scenarios and get simulation results in reasonable time. Alt2 with its modified version maybe used in future when we simulate cluster of picos place with macro cells for evaluating the impact of picos’ deployment to the system.

	ZTE
	First we should restrict UE only move around pico to shorten our simulation time, i.e. the samples are not useful without handover between macro-pico. Further more purely random walk may not a good model for UE moving (i.e. we can not predict how people walk). If perfect model how UE moves is impossible, we prefer enumerate instead of randomize all trajectories that could happened handover between macro and pico.

So we propose a alterantive is hybirid alt1 and alt3:

UE uniform placed on the dash circle outside of pico, could be 8~16 locations . And fixed direct trajectories are simulated by one location. For example, cross the center and tangential trajectories are guarantee and more trajectories are interpolation between them by 3 or 5 degree/step. 
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Summary of the opinions from different companies:
	Companies 
	Alt1
	Alt2
	Alt3
	Alt4
	Alt5*

	Alcatel-Lucent
	
	
	Y
	
	

	Ericsson
	
	
	
	
	Y

	Huawei
	
	Y
	
	
	

	Motorola Solutions  
	Y
	
	Ok option
	
	

	NSN & Nokia
	
	modified
	Y
	
	

	Qualcomm Inc
	
	
	Y
	
	

	Renesas Electronics Europe
	
	Alt2+alt3
	Alt2+alt3
	
	

	Samsung
	Y
	
	Ok option
	
	

	ZTE
	
	
	Alt1+Alt3
	
	


* See comments from Ericsson.
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�To minimize the number of options, we agree to use wideband CQI in the simulation.


�ALU is fine with T310=0


�Yes. We assume a UE gives up after one attempt for making simulation simple. We consider in HO situation, a UE moves in one direction and more likely the same with channel conditions. Retries are likely not helpful when a UE moves away from the source cell.  


�We are not using this parameter since we don’t simulate the RLF recovery.


�We consider normally there is no RACH congestion. Ideally there are more than 50 preambles available. With dedicated preamble for HO, we consider any access failure is due to PDCCH and not because of collision. Therefore, we consider the RLF criterion sufficiently covered the access failure case. The limit on the number of preambles is not considered here.





_1359459581.vsd
HO preparation delay


HO execution delay


Measurement Report


HO Command


HO Complete


Detecting RLF in target cell


Detecting RLF in source cell


During HO



_1359459775.vsd
normal operation


radio problem detection


no recovery during T1


RRC Reestablish (best ranked cell)


radio link failure


First Phase


Second Phase



_1355948836.vsd
0.3 ISD


UE was placed randomly  on the circle and it takes a random  drive direction towards the pico



