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1 Introduction

The objective of this email discussion is to further discuss the solutions for mobility performance improvement in HetNet with the expectation to be able to take decisions on the way forward.  The discussion is expected to have different phases as summarized below.  Please see section 2 for detailed explanation of the activities in different phases.
1) Phase 1 (End date 23rd June, COB Pacific time):

a. Companies are requested to provide their proposals (I expect this mostly to be a restating of the previous proposals)
b. Confirm on the baseline calibration simulation assumptions.   
2) Phase 2 (End date: 26th July):  Interactive phase to discuss the solutions and companies to provide quantitative (including simulation) results or qualitative assessment. (The end date is set to give companies/rapporteur time to consider about possible way forward for the next meeting).
2 Discussion

2.1 Phase 1 (End date 23rd June, COB Pacific time)
2.1.1 Solution Proposals

Companies are requested to provide a brief summary of their proposals with reference to previously submitted documents (if applicable) or with more details in separate attachments
 (if some modifications are necessary to the previously submitted proposal).  If they find their proposal is identical or a slight variation of another company proposal already provided, it would greatly help if they can indicate this or the differences.  Proposals submitted during the study phase were summarised in Tdoc R2-130101 [1].
When you provide proposals, please also indicate what the proposal is really targeting –improvement in mobility performance itself, better MSE (e.g., to keep high speed UEs out of pico, better mobility performance), better performance during DRX, with/without eICIC, etc.  
	Proposal #
	Company
	Brief description of the proposal
	What is the target performance improvement  
	Reference 

Tdoc # (or attachment file name) for more details of the proposal

	1

	Ericsson
	Handover signalling diversity, which allows the UE to be connected to both macro and pico during the HO process.
However, this requires architectural changes which are why we think this proposal should be known in this WI but further evaluated in Small Cell Enhancements SI. 
	Reduction in HO failures, more robust HO process
	R2-130469

	2

	Ericsson
	Network-based mobility state estimation, which allows the network to better estimate the UE speed. 
Given the agreement at RAN2#82 to introduce mobility history reporting from the UE at RRC Connection, we think this is the primary proposal to improve estimation of mobility state.
	Quicker estimation of mobility state
	R2-130524

	3

	Samsung
	Scaling of TTT and Offset based on gradient (change rate of RSRP difference between source and target)
	Expedited triggering of MR upon fast change RSRP difference
	R2-131315

	4

	I2R
	Increase the MSE evaluation time and estimate UE mobility in a sliding window fashion with the option of biasing MSE towards high mobility. The sliding window can be implemented on top of other MSE enhancements.   
	Quicker and more accurate MSE to support robust mobility.
	R2-131197

	5

	LGE
	more accurate MSE in HetNet

In previous meeting #82, it was agreed that the UE shall provide mobility information to the network at RRC connection setup.

As many simulation results show, the existing MSE may cause positively biased result in HetNet, and UE will inform NW of faster mobility state than actual mobility. And as a result, the NW will keep UE in macro cell even though the UE is not too fast to avoid small cell and the UE will experience RLF.

Therefore, enhanced MSE for HetNet environment is needed.
	To keep actual fast UEs in macro cell.
	R2-131444

	6

	ZTE
	Early HO preparation.

Making HO preparation early upon A3 event trigger, to save the delay of HO preparation procedure after MR.
In addition to what was proposed in R2-130957, we think HO CMD could be transmitted even earlier, e.g., immediately after HO preparation.
	In order to make HO CMD message early transmitted, to reduce stage 2 HOF rate.
	R2-130957

	7

	Intel
	Fast HO using RSRP/RSRQ with ST0S/Ping-pong Avoidance: The UE will scale TTT based on RSRP/RSRQ values of the serving cells. In addition, a ping-pong avoidance solution is proposed. In order to avoid UE stay in a cell for too short of the time, TTT will be scale up when UE current time of stay is shorter than a threshold.


	Speed up sending measurement report when the UE channel condition is poor to enhance mobility robustness
	R2-131396

	8

	Intel
	Mobility State Estimation using differential RSRP: This new MSE algorithm that takes into account of UE trajectory using RSRP measurement of the cells.  The UE sums the difference of the max and min RSRP values of each cell within T-eval window. The network configures 2 thresholds to determine UE mobility states. 


	Better MSE estimation of UE mobility states

	R2-131399



	9

	Huawei
	In handover preparation, the source and target eNBs coordinate the radio resources to transmit HO CMD and RAR messages. The target eNB stops (or reduces power of) transmission on the radio resources during the period when HO CMD message is transmitted. The source eNB stops (or reduces power of) transmission on the radio resources during the period when RAR message is transmitted.
	Reduction of HO failures. More robust HO procedure.
	R2-130226

	10

	NSN, Nokia Corporation
	Gray-listing (GL) with UE based enhanced MSE (eMSE) is used when UE mobility state is above normal. GL involves a list of conditionally restricted cells for measurement reporting by the UE where the GL cells are signalled to the UE by network. All UEs perform measurements on GL cells but UEs above normal MSE don’t send measurement report for a GL cell unless A5 event is met. In eMSE the network signals a specific MSE increment value to be used in connection with the handover. The increment value depends on the cell size and eMSE is needed to provide network deployment independent MSE estimate.
	Improvement in mobility performance by keeping high speed UEs out of pico cells to avoid high pico outbound HO failure rate.
	R2-131420 

R2-131422 
R2-130550

	11

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	UE based speed dependent scaling of additional HO Parameters with optional UE based MSE enhancements
	HO failure improvement, reduce the overall signalling overhead
	R2-131057, R131055

	12

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Speed dependent HO decision in UE, optionally with longer T310, suppression of measurement report for high speed UEs to picos  with optional UE based MSE enhancements
	To prevent high speed UEs from using picos

Longer T310 to prevent RLF when eICIC is not used, suppression of MR to reduce unnecessary signalling
	R2-130102, R2-131057, R2-131055

	13

	Alcatel-Lucent Shanghai Bell Alcatel-Lucent
	More frequent measurement (better measurement performance) during DRX in the proximity of small cell for high speed UEs
	Improve HO performance for DRX UEs
	R2-114363

	14

	ETRI
	Early handover preparation with Ping-Pong avoidance

Early handover preparation upon handover preparation event (ex. A3 event with smaller offset without TTT).

[identical with R2-130957, ZTE]

Early HO CMD immediately after handover preparation.

Ping-Pong avoidance with “Handover Indication” from UE to source eNB just before actual handover upon handover execution event (ex. A3 event with bigger offset).
	Make HO CMD message early transmitted, to reduce stage 2 HOF rate.

“HO Indication” to reduce Ping-Pong rate.

Multiple HO preparations to help with recovery from RLF.
	New

R2-13xxxx-ETRI.doc

(draft)

	15

	Fujitsu
	Agree with the concern from LGE. Enhanced UE-based MSE is necessary. 

MSE with deployment type-specific weighting

Only the “umbrella cell” (refer to the cell deployed for coverage, such cell could be macro cell or small cell) has non-zero weighting for MSE and such weighting could be cell specific decided by the cell size or a general one. 
When the source cell and the target cell have the same umbrella cell, the UE doesn’t count this handover. That is: in this case, weighting =0. When the source and the target cell have the different umbrella cells, the UE accumulates the weighting of source cell’s umbrella cell. 

With this method, to make UE aware of whether the source cell and target cell having the same umbrella cell, the network side should inform UE of related information.
	More accurate MSE.
	R2-116307

	16

	Nokia Corporation, NSN
	UE performs additional intra-frequency measurements after inbound handover to small cell. When the UE is handed over to a small cell the UE will perform measurements with minimum interval (e.g. 80ms DRX corresponding requirements) for a given time limited period. Solution will ensure that UE have accurate measurements to timely triggering of small cell outbound handover for all UEs including fast moving ones. As the measurements are only performed for a limited period of time the UE power consumption impact is insignificant. This is a generic solution for all UEs under all conditions independently from DRX, UE velocity and deployment.
	Target is to achieve robust mobility (Reduced HOF rate, RLF rate and ping-pong) and UE power savings opportunity with easy NW management (no need to analyze UE speeds). The solution is improving pico outbound mobility.
	R2-131247

R2-121619

R2-121163

R2-121164

R2-131901

	17

	Nokia corporation, NSN
	MSE based inter-frequency measurements. Network configures UE with measurements that UE executes only in configured MSE states.
	Keep high speed UEs out of inter-frequency pico cells and thus indirectly improve mobility performance.
	R2-131878

	18

	CATT
	Setting TTT and A3 offset value according to the handover types(e.g. M2P, M2M, P2M or P2P) .
	Balance the performance contradiction between the HOF rate and the short ToS rate.
	R2-130961


2.1.2 Discussion on Simulation assumptions baseline

The intention with this point is to agree on the baseline for any simulation results.  As discussed during RAN2#82, companies are encouraged to provide simulation results to show the performance of their proposal relative to a baseline.  
An initial suggestion for the baseline suggested is the one used for calibration of Large area simulation in TR 36.839 (Note that we also used set 3 of the configuration parameters and UE speed of 30 km/h).  Please also provide your baseline simulation results to allow comparison of the baselines across the companies (since even the calibration results also varied a bit between companies).
If (and only if) you have comments/alternative suggestions to the above proposal, please indicate it here. 

	Company
	Comments/alternative suggestions (if any) to the baseline simulation proposal above.  No need to comment if you are OK with it!

	Intel
	We are ok with using set 3 as the baseline. For MSE proposals, we would like to see at least UE speeds of 3km/h and 120km/h in addition to 30km/h. The reason is that any MSE algorithms parameters can be tuned to be in favour of one particular UE speed. We need to make sure all other UE speeds do not suffer by using the same parameter.

We would also like to ask companies to agree on ONE pico deployment scenario (for example, 2 random pico cells per macro) so that the comparison across different solutions can be more effective. More pico cells tends to have higher HOF rate in compare to less pico cells per macro.

	NSN, Nokia Corporation
	The large area calibration simulation setup with set 3 used in the TR does not incorporate MSE. Comparing a solution (that addresses the pico outbound mobility problem by taking UE mobility state in to consideration, which depends on fixing the MSE mobility state classification inaccuracy problem also) to a baseline that does not use MSE is not optimal or fair. Our preference is to use a baseline that incorporates Rel-8 MSE in the simulation. From this point of view, we prefer to use a simulation setup similar to the one documented in R2-131422. However, if the majority prefers to use the large area calibration with set 3, but without MSE, from the TR 36.839 as the baseline we are fine with that also.


Proposal#1: it is proposed to use Set 3 as the baseline and companies are requested to provide results for the baseline to allow comparison between companies and with the calibration done during the SI.  In addition, companies are also encouraged to provide results for set 3 with current MSE to compare the proposal against what is possible.  Companies should try to provide results for their proposals for different UE speeds of 3km/hr, 30km/hr and 120km/hr and more than one pico per macro.

2.2 Phase 2: Discussion of the solutions (End date: 26th July)
Phase 2 is expected to be an interactive discussion of the solutions to allow companies get clarification of the solutions and for everyone (not limited to the proponents!) to provide simulation results for the different proposals.  Where necessary (such as simulation results), please provide separate documents
 and refer to the file name in the comment field.
Some classification of solutions could be attempted here to help minimise overlap of discussions after the solutions are available at the end of phase 1.
2.2.1 Network based solutions for HO performance improvement
2.2.1.1 Proposal #0:
	0
	Samsung, CATT
	Setting of TTT based on source cell type
	Reduction in HO failures
	


	Company (making the comment)
	Comments

	Fujitsu
	In RAN2#81bis, R2-130961 was discussed. One of RAN2’s agreements from the discussion is “these simulation results indicate that it may be desirable to adjust TTT based on the source cell type”. On the other hand, it was also noted that the results from this contribution don’t show to what extent the parameters need to be scaled depending on UE speed. So, based on the conclusions from R2-130961, the following are our views on proposal 0:
1: This solution could help to relieve the performance contradiction between the HOF rate and short ToS rate compared with setting the same TTT value irrespective of the source cell type, and this could already be implemented with the current specifications.

2. Only relying on this solution is not enough to improve the HO performance in HetNet comparable to that in Macro only network.  At least speed dependent TTT scaling should also be considered.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We don’t think scaling of TTT based simply on source cell type provides sufficient performance improvement for example when there are different target types and different UE speeds.  Furthermore, it results in increase in signalling at HO and reconfiguration.

	I2R
	We agree with Fujitsu and ALU that TTT scaling should also account for other factors such as UE speed. Otherwise it may not provide sufficient performance gain in terms of short ToS rate and HOF rate. 

	ETRI
	We wonder whether source cell size and UE’s trajectory have some impacts on TTT setting.

	Ericsson
	We agree with Fujitsu that this has been discussed already. This proposal can be implemented with the signalling available in Rel-11, so we think the level of standardization needed to support this proposal is low. Hence we wonder if it is necessary to pursue this proposal further.

With regard to using this proposal as a new baseline for other proposals, we think it could be valuable, as this proposal really stretches performance of what can be achieved in Rel-11, compared to the previous baseline.

	LGE
	We think the scaling of TTT based on source cell type is desirable but this is already possible by NW implementation in existing release.


2.2.1.2 Proposal #2:
	2
	Ericsson
	Network-based mobility state estimation, which allows the network to better estimate the UE speed. 

Given the agreement at RAN2#82 to introduce mobility history reporting from the UE at RRC Connection, we think this is the primary proposal to improve estimation of mobility state.
	Quicker estimation of mobility state
	R2-130524


	Company (making the comment)
	Comments

	NSN, Nokia Corporation
	We think this proposal #2 and proposal #4, #5, #8, and #15 are standalone MSE enhancement solutions and is not clear as to how it is used to improve the mobility performance. As already discussed in RAN2, any MSE enhancement must show how it is used to improve mobility performance. Associated with these MSE enhancements there must be a speed based or speed dependent solution showing mobility performance improvement with simulation results.

	Fujitsu
	The agreement from RAN2#82 is “the UE shall provide mobility information to the network at RRC connection setup”. Regarding the content of “mobility information”, RAN2 has not yet concluded that it is “mobility history information”.

	CMCC
	We think UE based MSE methods have some problems in heterogeneous network. We prefer network based MSE with assistant of UE based MSE. UE based MSE should work during Idle state.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell 
	We think that UE based mobility estimation can provide better performance and optimal signalling.  The current solution uses UE based scaling using UE based MSE and this principle should be continued even in HetNet.  And it has been shown that the current UE based MSE does not work well in HetNet.  

	Intel
	In the contribution, there is no specific network based solution or performance evaluation in comparison. We wonder how network based MSE perform in comparison to UE based MSE in terms of HO performance.

	ITRI
	According to TR 36.839, the mobility state would be biased owing to the current MSE. We agree that enhanced MSE should be discussed to improve the mobility robustness. However, the intention of enhanced MSE to estimate the real UE speed or to have the more accurate mobility states is not clear. We think that it would be better to have accurate mobility states, not the real UE speed. Therefore, simulation results should show mobility performance of enhanced MSE having accurate mobility states. 
In addition, we think that enhanced MSE should also work during RRC IDLE state. When UE enters RRC Connected state from RRC IDLE state, UE mobility state estimated in RRC IDLE state could be transmitted to the network. It would be also beneficial for mobility state estimation.

	I2R
	We agree with Intel that performance evaluation is needed to compare network-based solution against UE-based solution. Furthermore, the observation that MSE becomes biased in HetNet may not be true if cell-specific weighting is applied. We also wonder that whether the network is required to track the mobility state for each UE in network-based solutions. If so, would this increase the complexity at the network?

	ETRI
	We agree with Intel and how long is mobility history needed for accurate MSE?
We also agree with step by step approach on MSE improvement proposed by Fujitsu on proposal #15.

	Ericsson
	We will try to address some of the questions from other companies.
1) We do not think this proposal is about improving MSE per se. We think it is about showing that estimation of mobility state in the network has the potential to be more accurate than current MSE in the UE. The reason for this is that the network can take various parameters into consideration, such as cell size for example, which are not known to the UE. There are various proposals (e.g. 10a) showing that taking cell size into consideration helps improving the accuracy of the estimation. 

2) Because the network is not able to track the UE on cell-level in IDLE mode, the UE can improve the accuracy of that mobility estimation process in the network by transmitting mobility information when connecting to the network.

	Intel
	To Ericsson: I think we need to have some results showing how accurate the network based MSE can achieve in comparison to the UE based MSE. With the delay sending the mobility state or HO parameter to the UE, we wonder what the enhancement is taking into account of the delay. We need to come up with an evaluation to compare the network based solution with the UE based solution.


2.2.1.3 Proposal #9:

	9
	Huawei
	In handover preparation, the source and target eNBs coordinate the radio resources to transmit HO CMD and RAR messages. The target eNB stops (or reduces power of) transmission on the radio resources during the period when HO CMD message is transmitted. The source eNB stops (or reduces power of) transmission on the radio resources during the period when RAR message is transmitted.
	Reduction of HO failures. More robust HO procedure.
	R2-130226


	Company (making the comment)
	Comments

	Ericsson
	We wonder if it is possible to use various existing X2 features like RNTP or ABS to achieve similar goals as outlined in the contribution. 

	NSN, Nokia Corporation
	Current specifications include X2 signaling of RNTP and HII for interference coordination between two cells in frequency domain (PRB resolution). How does the proposed solution #9 differ from the existing interference coordination based on RNTP/HII? Relative to the existing frequency domain interference coordination mechanism how much more gain does the new solution offer?

	Fujitsu
	In R2-130226, it was observed that “A major cause of HO failure in state 2, is the transmission failure of the Handover Command message”. Then we are wondering why Huawei proposed to also protect the RAR message here?

To protect the HO CMD, we have the same question as Ericsson, i.e., if it is possible to use the existing tools like RNTP or ABS to also achieve similar goals? 

To protect the RAR, it may be difficult to coordinate the radio resources to transmit the RAR, especially for contention based RA.

	ZTE
	Comparing to eICIC, the main benefit of this solution is the flexibility of resource coordination. In eICIC, the coordination is more static.

	Hitachi
	We wonder whether Huawei intends to introduce new mechanism to coordinate the radio resources to protect HO command and RAR. How is that different from the solution based on existing features such as ABS ?

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	The proposal is not fully clear to us: What is the expectation of how such coordination can work?  Is this coordination required for each HO command being sent to UE?  Is any new standardisation needed (in RAN3)?

In the simulation results in the document, why is 60km/hr not in line with the trend?  And it seems a bit strange to see percentage failure of HO command for high speed UEs is actually lower than 30km/hr.

	Intel
	It seems like using ABS can achieve the similar goal as in proposal#9. One of the drawbacks of using ABS on the subframe that the serving cell is sending the HO command to the UE is that the whole subframe in the target cell needs to be blanked.  

	ETRI
	We agree with Hitachi.

	LGE
	We also wonder how does the proposal #9 differ from the existing interference coordination based on RNTP or ABS.


2.2.2 Proposals for HO performance improvement that are not counting based
2.2.2.1 Proposal #3:

	3
	Samsung
	Scaling of TTT and Offset based on gradient (change rate of RSRP difference between source and target)
	Expedited triggering of MR upon fast change RSRP difference
	R2-131315, R2-132597


	Company (making the comment)
	Comments

	Ericsson
	We are curious about the accuracy of the proposed method. For example, how many measurements are needed and how frequent does the UE need to measure to find the RSRP drop, and what about UE complexity?

	NSN, Nokia Corporation
	Questions for clarification: (1) is the RSRP gradient based on PHY layer measurements or L3 filtered values of RSRP, (2) how does RSRP measurement errors influence the performance of this solution, (3) how to define UE test case to ensure same UE behaviour, (4) In R2-131315 it is not clear to me how Delta-time Table 1 is computed. Where does this value come from?

	Fujitsu
	We share the same concern as Ericsson.

	CMCC
	We share the same concern as Ericsson, how frequent does UE need to measure RSRP to identify the change rate of RSRP? Too frequent measurement may cause too much power consumption.

	ZTE
	We have the same concerns as NSN, besides which, here are two more questions for clarifications:

1) Current MSE is a relatively long-term calculation, while is this method an estimation of UE speed in a very short time interval? Shall UE keep doing the estimation or it’s only triggered by event, e.g, upon A3 event?

2）If it’s a short term estimation, how to handle the case where the signal strength suddenly gets bad due to shadowing or something else?

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We also agree with Ericsson’s comments and also have doubts about the consistency and accuracy of the gradient based solution and would at least need additional filtering/averaging.   We see fair increase in complexity from having to introduce this on top of the existing measurement procedures.  We would like to see some additional results that show these can be addressed.

	ITRI
	We are wondering the measurement accuracy whether having impact on performance (e.g., CRS colliding/non-colliding). Second to NSN, is RSRP based on PHY layer measurements or L3 filtered values of RSRP? How many measurement results does the solution need? We also concern power consumption if frequent measurement is performed. Also, performance seems affected by “Delta-time”. We think that it may cause different UE behaviour if different “Delta-time” is configured. Accurate measurements of RSRP are still concerned.

	I2R
	Given the above concerns from most companies, we wonder whether the proposed solution can provide significant performance gain to justify its advantage over other simple enhancement (e.g. with less measurement frequency). 

	ETRI
	We agree with ALU and ITRI.


2.2.2.2 Proposal #7:

	7
	Intel
	Fast HO using RSRP/RSRQ with ST0S/Ping-pong Avoidance: The UE will scale TTT based on RSRP/RSRQ values of the serving cells. In addition, a ping-pong avoidance solution is proposed. In order to avoid UE stay in a cell for too short of the time, TTT will be scale up when UE current time of stay is shorter than a threshold.


	Speed up sending measurement report when the UE channel condition is poor to enhance mobility robustness
	R2-131396, R2-132809 


	Company (making the comment)
	Comments

	Ericsson
	We think this contribution is similar to 3. The same questions about accuracy, number of measurements, and measurement frequency apply here as well.

	NSN, Nokia Corporation
	(1) Is the Fast HO using RSRP/RSRQ and ping-pong avoidance solutions two independent solutions or they both are required to be used simultaneously? What is the primary mobility robustness criterion in this solution #7? PP, SToS, HOF or RLF? (2) For the ping-pong avoidance solution what is the standards impact for determining time of stay for scaling the TTT (3) how to define UE test cases to ensure consistent UE behaviour independent of modem vendor. 

	Fujitsu
	We are wondering whether the intention of this proposal can be realized by configuring multiple Reportconfig to UE with different RSRP/RSRQ thresholds and different TTT.

	CMCC
	Same question as to proposal 3. Additionally, the further improvement strategy using a pre-determine threshold for the UE time of stay, which seems hard to be implemented. 

	ZTE
	Seems like the TTT/A3 offset is associated with timely RSRQ value. We would also like the proponent to clarify if the exact intention is as Fujitsu wonders.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We have similar concerns as proposal #3. 

	Intel
	To E///: Our simulation follows the RSRP measurement requirement. There is no addition measurement required at the UE side. We have submitted update results, please see attachment. Results show that using RSRP to scale TTT improves HOF rate by about 50% and by using PP avoidance method, short time of stay is reduced by 80% across all UE speeds in comparison to set 3.

To Nokia: (1) We propose to use it together in the contribution, but it can be used separately (i.e. one scale TTT based on the channel condition and with optional PP avoidance). In terms of time of stay, it is purely in the UE side, there is no signalling between the network and the UE. (3) The enhancement is rather simple, the only parameters are the channel condition and the UE time of stay. These values will not be very different across model vendors.

To Fujitsu: We don’t think configuration multiple Reportconfig to the UE with different thresholds and TTT can perform the same for the non PP avoidance enhancement. For example, configuring A3offet_high with TTT_short and A3offset_low with TTT_long. The A3offset_low will always trigger first. In the PP avoidance enhancement, it requires the UE to use time of stay at the current cell. So it can not be configured using existing events.

TO: CMCC, we don’t think it is hard to implement this rather simple algorithm. We simply state when the UE facing the poor channel condition and use the time of stay in current cell to scale TTT.  

	ITRI
	We are wondering the measurement accuracy whether having impact on performance (e.g., CRS colliding/non-colliding). Second to NSN, is RSRP based on PHY layer measurements or L3 filtered values of RSRP? How many measurement results does the solution need? We also concern power consumption if frequent measurement is performed.

	I2R
	We share the same concern as ITRI.

	ETRI
	We agree with ITRI.

	Ericsson
	We thank Intel for the answers and providing updated results. We have a further question after reading the results.

1) Scaling based on RSRQ or RSRP means that the solution becomes quite sensitive to the channel model used, i.e. the solution may become optimized on the channel model used in the simulation. We would like to know more details about which model were used for fast fading (in particular) and also if different models were used and if so, what the results would be. We think that this solution might work very well with idealized models, but maybe fail to achieve similar performance in the field.

	Intel
	To Ericsson: For fast fading, we used TU (Typical Urban), which is the assumption in TR 36.839. Note that such assumption is used for a rather long time (over two years),  and no company has showed concerns on fast fading models for performance evaluation until now. We hope that companies discuss such simulation assumption issues earlier, instead of at the end of performance evaluation phase. 

For the proposal itself, it is not optimized for any fast fading channel model. The proposal uses layer 3 filtered RSRP/RSRQ value (note that even L1 filter has 200 ms period), which should minimize fast fading effect to a large extent, especially for medium to high speeds where channel coherence time is much shorter compared with 200 ms. 


	ZTE
	First, we would like to ask for a clarification on an implementation issue. Is TTT decided by RSRQ at the time point upon A3 event, or changeable according to real RSRQ at different time points?

Secondly, we feel that the RSRQ based TTT solution has the same effect as using a short TTT and the key idea of Proposal #7 actually is how to reduce sToS. Then, a short TTT with a method to keep the UE in the target eNB for at least 1s to avoid sToS sounds also fine.

	Intel
	To ZTE: Yes, TTT is decided by RSRP offset (target – serving RSRP) upon A3 event. We agreed that our proposed solution tries to use a short TTT unless the UE is in PP situation. That way, we get both low HOF and low SToS.
To NSN: (1) We think that using both solutions simultaneously achieve the best performance. (2) The network can configure the minimum time of stay and send it to the UE together with the RSRP offset values and the TTT values. (3) test case can be defined according to the solution.  


2.2.3 Proposals for MSE improvement based on counting

2.2.3.1 Proposal #4:

	4
	I2R
	Increase the MSE evaluation time and estimate UE mobility in a sliding window fashion with the option of biasing MSE towards high mobility. The sliding window can be implemented on top of other MSE enhancements.   
	Quicker and more accurate MSE to support robust mobility.
	R2-131197


	Company (making the comment)
	Comments

	Ericsson
	We wonder if implementing MSE using sliding window is not left to UE implementation.

	NSN, Nokia Corporation
	We think this proposal #4 is a standalone MSE enhancement solution and is not clear as to how it is used to improve the mobility performance. As already discussed in RAN2, any MSE enhancement must show how it is used to improve mobility performance. Associated with MSE enhancement there must be a speed based or speed dependent solution showing mobility performance improvement with simulation results.

	NSN, Nokia Corporation
	The MSE evaluation window is already a parameter that the network can configure for the UE. Estimating UE mobility state using a sliding window approach is already possible for UE. What is the specification impact for the proposed solution #4?

	Fujitsu
	From the simulation result in 5.6.1 of 36.839, we can see that using the current MSE algorithm produces the MSE result that is positively biased in the Hetnet. Therefore, in our understanding, we only need to consider Type I MSE error. If this is correct, there is no need to bias MSE towards high mobility.

For the other points of this proposal, i.e. “Increase the MSE evaluation time and estimate UE mobility in a sliding window fashion”, we share same views as NSN.

	CMCC
	We think it should be left to UE implementation.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We don’t think the proposal as presented in R2-131197 can be left to UE implementation as it depends on UE changing the window size based on UE speed.  

	Intel
	Figure 2 shows MSE performs better in term of the cell counts for T-val = 90 than 30 for 10 pico per macro deployment. We wonder whether the same fixed cell count threshold works for different deployment such as macro only and 1 pico per macro case. Intuitively, less cell count should be obtained when less number of pico cells are deployed per macro. 

Does Figure 3 show the mobility state distribution for 30 and 120km/h UE using long T-eval? It seems like the MSE error is very high.     

	I2R
	To Ericsson/NSN/CMCC/ALU: ALU is right. We don’t think the proposal can be left to UE implementation, as there are two window sizes defined. The UE chooses an observation window size (T-eval) based on its current estimated mobility. When its current MSE is high, a long observation window is used. When its current MSE is low, a short observation window is used. The network needs to signal the two windows and associated MSE thresholds to the UE. 

To Fujitsu: The MSE procedure needs to determine the UE mobility based on the handover count (e.g. by comparing the HO count with MSE thresholds), and there is always a probability of false alarm, as shown by the overlapping histograms in Fig.2 of R2-131197. Our idea is to set the MSE thresholds to favour the detection of high mobility to reduce HOF (e.g. by reducing the threshold N-high). Please see above regarding your second comment.  

To Intel: The network needs to adjust the thresholds based on deployment (e.g. pico density), or apply weighted counting to maintain the same thresholds. Our proposal can be applied on top of weighted counting. Fig.3 shows the handover failure percentage for a given UE speed and MSE. 

	ETRI
	We agree with step by step approach on MSE improvement proposed by Fujitsu on proposal #15.

	Ericsson
	According to the results it seems that using the parameters corresponding to the high MSE state produces better performance than using the parameters corresponding to the low MSE state (assuming it is acceptable with an increase in ping-pong rate for a decrease in handover failure rate). Then, why are the two windows needed, when it seems sufficient to configure all UEs with the parameter values corresponding to the high MSE state?

	I2R
	We agree with the step by step approach proposed by Fujitsu in #15. We may assume perfect UE speed estimation or mobility state estimation to decouple MSE from the comparison in the first step. After that we can evaluate and select MSE schemes based on the selected solution in step 1.

To Ericsson: while high mobility state reduces HOF, it also has negative impact such as increased short ToS / ping-pong rate. Furthermore, low-speed UEs may be treated as high mobility and this may reduce offloading opportunity to small cells. Hence we still prefer to have accurate MSE.     


2.2.3.2 Proposal #5:

	5
	LGE
	more accurate MSE in HetNet

In previous meeting #82, it was agreed that the UE shall provide mobility information to the network at RRC connection setup.

As many simulation results show, the existing MSE may cause positively biased result in HetNet, and UE will inform NW of faster mobility state than actual mobility. And as a result, the NW will keep UE in macro cell even though the UE is not too fast to avoid small cell and the UE will experience RLF.

Therefore, enhanced MSE for HetNet environment is needed.
Rapporteur Suggestion: The main proposal can be classified as weighted counting of cells.  Additionally, simplifications such as weighting based on target cell type are also proposed.
	To keep actual fast UEs in macro cell.
	R2-131444


	Company (making the comment)
	Comments

	Ericsson
	The contribution makes several alternative solutions but proposes a solution only counting macros (alternative 3) as the strong solution. We wonder if only counting macros would improve the accuracy over existing MSE enough to justify the effort.

	NSN, Nokia Corporation
	Proposal #5 seems just state that MSE enhancement is needed. LGE need to describe what exactly is the proposed solution. Anyway, we think this proposal #5 (which as I understand is proposing Alt 3 from R2-131444 i.e. counting macros only) is a standalone MSE enhancement solution and is not clear as to how it is used to improve the mobility performance. As already discussed in RAN2, any MSE enhancement must show how it is used to improve mobility performance. Associated with MSE enhancement there must be a speed based or speed dependent solution showing mobility performance improvement with simulation results.

	Fujitsu
	Since the accuracy and the stability of Alt.3 (i.e., only counting the HO to Macro cell)  is largely dependent on the development type of the small cell (i.e., whether the small cell has its own independent coverage or the small cell is overlapped with macro cell), a solution that could provide  a more accurate and stable MSE result is necessary.

	CMCC
	In out opinion, as mentioned in our previous paper(131022), for the TTT scaling, UE based eMSE mechanism should take both pico and macro cell into consideration; while for the HO suspending at UE side, it should be better to only counting macro cell.

	ZTE
	Only counting Macro cell HO might not be accurate since it’s hard to tell should a M2P/P2M HO be counted when UE moves from Macro 1-Pico-Macro 2. It requires some enhancement to make it work.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We agree that alt3 (macro only counting) on its own does not provide good MSE results.  

	Intel
	We agree with the contribution that it is very hard to find the weight for different cell in order for the weighted MSE to work. This solution (alt 3) seems to have same accuracy as Rel-8 MSE. However, additional signalling may be needed for the network to identify the cell type. We wonder whether such mechanism improve HO performance.

	ITRI
	We agree to keep high speed UE in Macro, but current MSE should be enhanced in advance. For enhance MSE considering weighted counting, do we assume that UE is supposed to know the cell type? How to provide weights of cells to UEs is not clear.

	I2R
	We agree that weighted counting may be combined with other enhancement to provide performance improvement. 

	ETRI
	We agree with step by step approach on MSE improvement proposed by Fujitsu on proposal #15.

	LGE
	It was agreed that the UE shall provide mobility information to the NW at RRC connection setup but the details are FFS.

If the mobility state estimated by UE is used to inform NW of UE mobility, the UE-based MSE should be enhanced in any way. Otherwise, NW will make a wrong HO decision based on inaccurate mobility information just received by UE, e.g. make normal speed UE keep staying in macro cell due to positively biased MSE. This is why we propose the UE-based MSE (in the strict sense, IDLE mode MSE) should be enhanced to improve the mobility performance in HetNet. 

If UE transmit some information other than mobility state (e.g. history information) to inform NW of its mobility, we also think the UE-based MSE does not need to be enhanced at present.

And we think the choosing the best one among proposed MSE enhancements can wait until it is decided that the UE-based MSE need to be enhanced.


2.2.3.3 Proposal #10a:

	10
	NSN, Nokia Corporation
	Rapporteur’s suggestion (focus on this aspect here): 

In eMSE the network signals a specific MSE increment value to be used in connection with the handover. The increment value depends on the cell size and eMSE is needed to provide network deployment independent MSE estimate.
	Improvement in mobility performance by keeping high speed UEs out of pico cells to avoid high pico outbound HO failure rate.
	R2-131420 

R2-131422 
R2-130550


	Company (making the comment)
	Comments

	Ericsson
	This solution is very similar to solution 5, at least for the eMSE part. Is it possible to merge them somehow?

	NSN, Nokia Corporation
	If LGE proposal #5 is Alt 3 from R2-131444 which is basically counting only macro cells then it is not similar to our solution and hence cannot be merged. We have also explained the problem with counting only macro cells in R2-131422 and other related papers referenced in R2-131422. We think comparison and selection of a specific MSE enhancement solution can be done in a later phase but that we must first focus and narrow down the “MSE based solutions” and see how much they actually improve mobility performance. Hence, the proponents of the speed dependent solutions can use their preferred MSE enhancement to show how it improves the mobility performance first and we can discuss in a later phase which specific MSE enhancement is a better solution. For this reason we want to focus on our Proposal #10b first. Proposal 10a and other standalone MSE enhancements can be compared and evaluated later.

	Fujitsu
	For the scenario that Pico cells are deployed under the coverage of one macro cell, i.e., not overlapping with two macro cells, counting the M2P HO, the P2M HO and the P2P HO will positively bias the MSE result.

	CMCC
	We think this proposal provides a potential method to improve HO performance in high UE mobility scenario.

	ZTE
	We think this method would have the same performance as current NW based MSE.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We think different lists will be needed for counting and reporting but agree with CMCC that this could provide some benefits.

	Intel
	For the eMSE (weighted MSE), we think that it is very difficult to choose the right weight for the cell. We have implemented the same algorithm using the parameters provided in R2-131422, our results are different. This indicates that the algorithms require very accurate weight for it to determine UE speeds. 

Consider scenario below with both UE 1 and UE 2 in macro A with the same UE speed. UE 1 HO to pico then back to macro A and HO to another pico and so far. From the eMSE, the cell count = (0.45+0.25)x6+1 = 5.2. UE 2 will have cell count = 1. eMSE will not work in this case and this deployment is not unusual since pico cell can be randomly deployed.










	I2R
	We think that weighted counting is more effective with longer T-eval to accumulate meaningful statistics for MSE. 

	ETRI
	We agree with step by step approach on MSE improvement proposed by Fujitsu on proposal #15.

	LGE
	As mentioned in 2.2.3.3, we think the choosing the best one among proposed MSE enhancements can wait until it is decided that the UE-based MSE need to be enhanced.

	NSN, Nokia Corporation
	To ZTE: First of all, there is no “current NW based MSE” at least a standardized one. Next, we would never know how the NW based MSE performs because there is no standard solution whose performance can be validated and compared to our enhanced MSE. I would like to see a NW based MSE solution detail and performance results to support this comment. Anyway, as I mentioned before and as Fujitsu also commented we can decide which MSE enhancement to go with later after deciding on the MSE dependent HO performance improvement solutions first.

To Intel: i) We disagree on this comment from Intel regarding selection of weights. The weights are dependent on the type of cells involved in the deployment and there are only a limited set of different types of cells. As already explained in R2-131422 in the paragraph under Figure 2 the selection of weights is not difficult (i.e results are not very sensitive to weights selected) and we also are not suggesting standardizing the weights. This is more implementation issue and is not a difficult one. ii) We cannot comment without seeing the details of the simulations done by Intel and the results they have obtained. May be Intel can share their simulation results with full details of simulation setup, parameters used, weights tried etc. So we can see why their results are different. iii) The scenario described by Intel may be real but the explanation is just theoretical in that it is focusing on one instance of time or evaluation window. But MSE estimations are continuous and happen as long as the UE moves around. Anyway, we are not claiming that 100% of UEs in 120 kmph will be classified as high mobility state. As already shown in Figure 6 in R2-131422 we aim for a distribution of 90% UEs at 120 kmph are classified as high mobility state UEs. As the Figure 6 shows the distribution of high mobility UEs with our enhanced MSE solution is pretty good.

To I2R: Different T-evaluation window lengths have been used in performance evaluation and shown in R2-131422. It has been shown that eMSE works with both short and long T-evaluation windows, i.e. 30s and 120s respectively, while the eMSE state thresholds are unchanged for different number of pico cells per macro. 

To Alcatel-Lucent, Alcatel-Lucent Shanghai Bell:
A list of eNBs is not needed for counting the eMSE state. eMSE is based on the signalled increment value from network to UE. Only the Gray Listed cells with conditionally restricted access are signalled to UE.

To Fujitsu:
Contribution R2-131422 in Table 1 contains an example of parameter definitions for performance evaluation, where it has been shown that number of pico cells per macro will not positively bias the estimate when using eMSE. Bias happens for existing MSE though.

To LGE: We also agree that we can decide later which MSE enhancement is the best. Lets us focus on mobility performance aspects first.




2.2.3.4 Proposal #15:

	15
	Fujitsu
	Agree with the concern from LGE. Enhanced UE-based MSE is necessary. 

MSE with deployment type-specific weighting

Only the “umbrella cell” (refer to the cell deployed for coverage, such cell could be macro cell or small cell) has non-zero weighting for MSE and such weighting could be cell specific decided by the cell size or a general one. 
When the source cell and the target cell have the same umbrella cell, the UE doesn’t count this handover. That is: in this case, weighting =0. When the source and the target cell have the different umbrella cells, the UE accumulates the weighting of source cell’s umbrella cell. 

With this method, to make UE aware of whether the source cell and target cell having the same umbrella cell, the network side should inform UE of related information.
	More accurate MSE.
	R2-116307, R2-132635


	Company (making the comment)
	Comments

	Ericsson
	This solution is similar to solutions 10 and 5. Nine different handover scenarios are listed in the contribution. We are not sure how the UE should do to differentiate between them. 

	NSN, Nokia Corporation
	We think this proposal #15 is a standalone MSE enhancement solution and is not clear as to how it is used to improve the mobility performance. As already discussed in RAN2, any MSE enhancement must show how it is used to improve mobility performance. Associated with MSE enhancement there must be a MSE based or speed dependent solution showing mobility performance improvement with simulation results.

	NSN, Nokia Corporation
	The concept of umbrella cell is not described in R2-116307. That contribution talks about small cell being in the scope or out of scope of the macro coverage and in terms of coverage or capacity small cell. Now it is mentioned that umbrella cell can be either macro or small cell. I am bit confused about the definition of umbrella cell. May be Fujitsu could provide a draft paper explaining the solution further?

	Fujitsu
	We agree with NSN that proposal #2, #4, #5, #8, #10a and #15 have the same target, i.e., getting a more accurate MSE result. So they can be categorized into one group. And we share the same view as NSN that getting a more accurate MSE result is not the final target. The real intention is to develop other speed dependent solutions based on the accurate MSE results, e.g., to prevent fast moving UE connecting to the Pico cell.  To progress the discussion, we think we can go step by step as below:

Step 1: discuss the necessity of speed dependent solution and decide which solution would be adopted.

Step 2: for the adopted solution from Step 1, discuss which one is better, UE side MSE or NW side MSE.

Step 3: Compare and select a specific MSE enhancement solution.

	Fujitsu
	Response to Ericsson’s comment:

The UE does not need to differentiate the HO scenarios. It only needs to know the umbrella cells of the source cell and target cell. Then based on this, the UE can decide whether or not counting the HO or cell reselection.  

Response to NSN’s comment:

Yes, we are happy to provide a draft paper to explain the solution further later.

	CMCC
	We’d like to know how to differentiate the 9 handover scenarios and the gain to do that.

	ZTE
	We think the idea of “umbrella cell” is interesting and expect it could bring a better MSE result. Meanwhile, the impact to spec should be analyzed.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We would also like to see more details of the solution and results.

	Intel
	We wonder how the UE knows the source cell and target cell have the same umbrella cell. Regarding to weighting for MSE, our comment is similar to proposal 10a, it seems to be difficult to determine UE speeds.

	ITRI
	For enhance MSE considering weighted counting, do we assume that UE is supposed to know the cell type? How to provide weights of cells to UEs is not clear.

	I2R
	We wonder whether the proposal can be considered as another weighted counting with the weight determined based on various scenarios. It provides new perspectives on how to determine the weight. 

	ETRI
	We agree with step by step approach on MSE improvement proposed by Fujitsu on proposal #15.

	CATT
	We are curious about what the definition of umbrella cell is. Is it the cell deployed for coverage purpose, irrespective of the cell type?

	I2R
	We agree with the step by step approach proposed here. We may assume perfect UE speed estimation or mobility state estimation to decouple MSE from the comparison in the first step. After that we can evaluate and select MSE schemes based on the selected solution in step 1.

	LGE
	We share the same concern as Fujitsu.


2.2.4 Early Handover preparation based solutions for HO performance improvement
2.2.4.1 Proposal #6:

	6
	ZTE
	Early HO preparation.

Making HO preparation early upon A3 event trigger, to save the delay of HO preparation procedure after MR.

In addition to what was proposed in R2-130957, we think HO CMD could be transmitted even earlier, e.g., immediately after HO preparation.
	In order to make HO CMD message early transmitted, to reduce stage 2 HOF rate.
	R2-130957


	Company (making the comment)
	Comments

	Ericsson
	We wonder what the performance would be if two measurements are configured to the UE. One is used as is in the contribution, and one is configured with shorter TTT and reduced HO margin. The second event would thus trigger a report before the “real” measurement report and can therefore be used as early warning of a handover.  Would such a configuration achieve similar results as the ones in the contribution?

	NSN, Nokia Corporation
	Does the NW have to correlate the buffered HO command with a specific Measurement Report that resulted in the UE feedback to NW for the triggering of early HO preparation? What happens if the UE never sends a measurement report after having sent a feedback to NW for early HO preparation? If this happens, it sounds like there will be X2 signalling overhead to release the resources in the target eNB(s). From the description in R2-130957 it sounded like the UE decides about the target cells? Is this understanding correct? Is there a possibility where the NW prepares the target eNBs reported by the UE in the early UE feedback but the actual measurement report that follows indicates a different set of cells that the NW decides to handover to? The cons indicated in section 2.3 of R2-130957 need to be analyzed further.

	Fujitsu
	We have the similar view with Ericsson that this solution seems to be able to be implemented by configuring two TTT values via two ReportConfig for a measurement object. One can be set to a normal value and the other can be set to 0. Then a MR would be triggered once the A3 event entry condition is met to start the early HO preparation. 

We think the biggest problem of this solution is the false HO preparation.  The 12% probability is too high to be acceptable.

	CMCC
	We think the proposal is a way forward to improve HO performance in the Hetnet scenario.

	ZTE
	To Ericsson’s comment: The major proposal in our solution is the extra “Early HO CMD” message, which improves the robustness of HO CMD message. And the second HO CMD message keeps the UE in original serving cell as long as possible. With the two configuring MRs mentioned by Ericsson, only the HO CMD message upon the first MR functions, which makes early HO and leads to possible ping-pong HO.

For MR message, we agree that configuring two measurement reports has the same effect as our solution. It is a matter how to implement. However, to work with the Early HO CMD scheme, configuring two Measurement Reports may not work well since NW and UE has to negotiate that which MR and HO CMD is the right one.
To NSN’s comment: Yes, the early HO preparation could be redundant procedure if no MR is received. We analyzed the false early HO preparation rate is 12.78%. But the extra cost on X2 interface is worthy if the HO robustness could be significantly improved.

To Fujitsu’s comment: the signalling overhead is on X2 interface, we feel that loading is not a severe issue for X2 interface.

PS: we did some enhancement to the scheme in referenced paper. HO CMD is also distributed earlier, immediately after early HO preparation. The detailed procedure and performance is illustrated in “EarlyHOPreparation_Proposal_6_ZTE”.



	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Firstly, we agree with Ericsson that such early HO preparation can be done with different A3 offset.  But what is the difference if we also have the “addition” from simply a different A3?  Is the assumption that UE is provided with the HO command early as well but will apply the HO command only after real A3 event is triggered?  If this assumption is correct, we think it will have significant impact on many related features such as data forwarding, RLF timers,  use of dedicated preambles.

With early HO preparation, what is the expected behaviour when source eNB wants to make a reconfiguration before the actual HO event? And when the  UE moves away from the potential target cell?

	Intel
	We wonder what is the SToS trade off when using early HO preparation. We would also be interested to know how many extra signalling is added between the serving cells and the UE as well as the serving cell to the target cell. In the case of the second A3 event is not triggered (i.e. no HO actually happen but source eNB has prepared the UE context with potential target eNB), serving cell will need to signal target cell no HO will be happened.

	ITRI
	It seems workable to perform the procedure of HO preparation early. However, CN signalling load may be increased. If a false alarm is happened, when to release resources is not clear. If HO preparation time is short (e.g., 20/50ms), does this solution still have performance gain?

	I2R
	Given the SToS trade-off, we wonder if the proposal can be made speed-dependent: only apply early HO preparation when UE mobility is high. 

	ETRI
	What are the differences between the contents of “Early HO CMD” message and “HO CMD” message? We wonder when the source eNB does data forwarding to target eNB if the HO procedure is launched by the UE according to the “Early HO CMD” message.

	CATT
	We share the same concern with ALU. In the case of two configured measurements, after the first measurement is triggered, would source eNB send HO CMD to UE? Would UE wait for the next HO CMD or just apply the current HO CMD?

	ZTE
	To ALU/CATT: Our proposal is different with “two configurations of A3”. For two configuration A3, the first A3 always takes effect. In our proposal, the first early HO preparation and HO CMD message does not trigger the real HO procedure, but only works to improve the robustness of HO CMD message. The first HO CMD only functions when the second HO CMD does not change from the first one.

To UE, UE triggers HO procedure only after the real MR message. If the second HO CMD is received, UE performs HO according to it. Otherwise, UE waits until T310 expires and performs HO according to the first HO CMD instead of declaring HOF.

Therefore, about your concerns on data forwarding and RLF timers, we don’t see any impacts to them. And about dedicated preambles, we confirm that target eNB needs to reserve those resources, e.g., C-RNTI, for a longer time. Furtherly, we also don’t see any difference why source eNB cannot make a RRC reconfiguration before real HO.

To Intel/I2R: the sToS is not impacted since UE always wait for the second HO CMD to perform HO. The performance of extra signalling is evaluated in our paper. To sum up, the A3 leaving rate for Set 1/Set 3 is about 38% / 0%(no A3 leaving). The rate between extra signalling and normal signalling on air interface is 1:0.62, if we consider HO CM 01 and HO CMD 02, MR 01 and MR 02 have the same size. Please note that the messages could be optimized to reduce the size.

To ITRI: Considering our proposal is not only about early HO preparation but also early HO CMD, even if the HO preparation time is short, the performance is still much better since HO CMD gets transmitted early.

To LGE: There would be no gain if network only transmits the HO CMD after the second MR.

	LGE
	We agree with Ericsson that this is already possible by NW configuration in existing release, i.e. two configuring MRs. In addition, with the two configuring MRs, NW can distinguish between the first MR (with zero TTT) and the second MR (with small TTT) by their measurement identity. And the NW will send the HO CMD only after it receives the second MR or the HO preparation is completed.


2.2.4.2 Proposal #14:

	14
	ETRI
	Early handover preparation with Ping-Pong avoidance

Early handover preparation upon handover preparation event (ex. A3 event with smaller offset without TTT).

[identical with R2-130957, ZTE]

Early HO CMD immediately after handover preparation.

Ping-Pong avoidance with “Handover Indication” from UE to source eNB just before actual handover upon handover execution event (ex. A3 event with bigger offset).
	Make HO CMD message early transmitted, to reduce stage 2 HOF rate.

“HO Indication” to reduce Ping-Pong rate.

Multiple HO preparations to help with recovery from RLF.
	


R2-132612


	Company (making the comment)
	Comments

	Ericsson
	We think this contribution is similar to 6. Same comments apply here.

	NSN, Nokia Corporation
	In the description above it says “identical with R2-130957, ZTE”. If so, the same questions and comments as for Proposal #6 applies here. If there are any differences from the ZTE proposal please clarify what it is.

	ETRI
	Only early handover preparation is identical with R2-130957. Early HO CMD is also similar to proposal #6. But it was not in the scope of R2-130957 and is added to proposal #6 during phase 1. 
The main difference is “Handover Indication” from UE to source eNB just before actual handover. After receiving HO CMD, the UE does not execute handover immediately and performs the measurement continuously. The UE decides an optimal handover time and an optimal target eNB based on the measurement. After that, UE sends Handover Indication to notify the source eNB of immediate handover execution and selected target eNB.

	Fujitsu
	For the early handover preparation, please see our comments to proposal #6.

For the early HO CMD transmission with Ping-pong avoidance, allowing the UE to decide the HO time and choose final target eNB is a too significant a change to the current HO procedure, which can’t  be justified by the achieved gain.

	CMCC
	Same comments as to proposal 6.

	ZTE
	Seems similar to proposal 6. But in proposal 6, the decision of HO is still done by eNB.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Agree with Ericsson comment.  See comments on proposal #6.

Is the assumption that UE is provided with the HO command early as well but will apply the HO command only after real A3 event is triggered?  If this assumption is correct, we think it will have significant impact on many related features such as data forwarding, RLF timers,  use of dedicated preambles.

With early HO preparation, what is the expected behaviour when source eNB wants to make a reconfiguration before the actual HO event? And when the  UE moves away from the potential target cell?

	ITRI
	Same comments as to proposal 6.

	I2R
	Please see our comment to proposal 6. 

	ETRI
	To Fujitsu’s comment: Consent. We can consider this relaxation to existing mobility procedures further only if significant gain is achievable.
To ZTE’s comment: Yes. In proposal #14, the decision of HO is somewhat done by UE. The UE can select optimal target eNB among candidate eNBs prepared by source eNB.
To ALU’s comment: In proposal #14, data forwarding is started after the source eNB receives Handover Indication message from UE.

	NEC
	When the source cell prepares multiple target cells we would consider multiple cells or priorities information in the HO command. It is analogous to Ericsson, ST-Ericsson R2-131668 “Cell-specific prioritisation at reselection” but for all handovers.

	LGE
	We have the same comments as to proposal #6.


2.2.5 Additional HO parameter based solutions for HO performance improvement
2.2.5.1 Proposal #11:

	11
	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	UE based speed dependent scaling of additional HO Parameters with optional UE based MSE enhancements
	HO failure improvement, reduce the overall signalling overhead
	R2-131057, R2-131055


	Company (making the comment)
	Comments

	Ericsson
	Various proposals are made in this paper. We agree that using speed scaling of A3 offset and TTT may be beneficial, but the focus should be on accurate speed estimation. It should also be noted that scaling can be done on the network side, which has benefits of more accurate speed estimation. We would like some clarification on which proposals are of particular interest in this paper.

	NSN, Nokia Corporation
	We also would like to first confirm whether the Proposal #11 corresponds to what is proposed in section 2.1 of R2-131057. Since TTT scaling is already possible, is the new proposal here about scaling of A3 offset and K parameter? Also, it is not clear from the referenced papers what exactly is ALU’s proposal for “UE based MSE enhancement”. R2-131055 explains multiple possibilities for MSE enhancement but it is not clear which specific method is being proposed here.

	Fujitsu
	Specific comment to this proposal:
In the simulation, the speed dependent scaling of HO parameters, i.e., A3 offset, TTT and K are considered together. We think it’s better to see the impact of these 3 parameters to the HO performance separately. Then we can know which parameter really contribute to the HO performance improvement.

General comment to the speed based solutions:

We think proposal #10b, #11 and #12 can be categorized in one group, i.e., the UE speed based solution. The commonality of these proposals is accurate UE’s MSE is necessary, no matter it is UE based MSE or NW based MSE. As we commented before to the MSE enhancement solutions, we suggest to discuss the speed based solutions first and then to compare and select the MSE enhancement solutions.

	CMCC
	We agree that MSE at UE side should be adopted for the idle UEs to improve the network based MSE. But we think network based MSE should be considered as the primary method.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Response to the comments:

1) Our intention with this proposal here is to focus on the scaling of all 3 parameters rather than the MSE proposals later in the contribution. So please only consider section 2.1  Mobility configuration optimization based on UE speed of Tdoc R2-131057 and ignore the rest of the contribution. 

2) We think it is useful to allow additional scaling of both A3 and K as it is scaling of one parameter is not sufficient to cover all cases. 

	Intel
	In contribution R2-131057, it compares HOF and short ToS when scaling TTT with UE speeds. The trade off seems to be reducing HOF with increases of short ToS. R2-131055 proposal some UE based MSE by using pico cell location. The idea is to use the pico cell location estimated as UE location since the cell size is small. However, for low mobility UE at the cell edge of 2 picos cell, this method fails and determine this low mobility UE as high mobility state. It is unclear the performance of the other two proposed UE based MSE.

	I2R
	We agree in general that speed-based HO parameter scaling is beneficial, and we agree with Fujitsu that the impact of the 3 parameters may need to be evaluated separately. 

	Ericsson
	We think that network-based mobility estimation should be considered as the primary solution. 

We still think that scaling based on speed may be beneficial, but the performance of this solution is heavily dependent on the accuracy of the UE estimating its speed. We think the accuracy is better in the network than in the UE.

	ZTE
	Since this simulation is based on real UE speed, We wonder how the performance is if the MSE is not very accurate.


2.2.5.2 Proposal #18:

	18
	CATT
	Setting TTT and A3 offset value according to the handover types(e.g. M2P, M2M, P2M or P2P) .
	Balance the performance contradiction between the HOF rate and the short ToS rate.
	R2-130961


	Company (making the comment)
	Comments

	Ericsson
	We think this paper was discussed at RAN2#81bis where it was concluded that the intentions in the paper could be implemented in existing releases. 

	Fujitsu
	We share the same view as Ericsson.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	The proposal here is to use different values for different target cell types.  We would like to verify our understanding that this will require standards changes.

	Intel
	We think that cell type specific A3offset can be configured in current standard. However, HO type to scale TTT can’t be scaled in the current specification. 

In this contribution, the solution tries to select a good TTT to balance the tradeoff between HOF and StoS. We wonder what the potential gain from the HO cell type TTT scaling part would be. For the fair comparison, results should show only for the HO cell type scaling TTT and keep the cell type specific A3offset the same as set 3.  

	ETRI
	We wonder whether source cell size and UE’s trajectory have some impacts on TTT and A3 offset setting.

	CATT
	To Ericsson, Fujitsu, ALU, Intel: scaling TTT according to source cell and scaling A3 offset could be implemented in existing release. While scaling TTT according to both source cell and target cell couldn’t be implemented in existing release. 
To Intel: In the latest contribution, the simulation result of scaling TTT and keeping the cell type specific A3 offset the same as set3 is given. 
To ETRI: we didn’t see there’s significant impact of cell size and UE’s trajectory on TTT and A3 offset setting.

	LGE
	In RAN2#81b meeting, following agreements were captured in chairman’s note with regard to R2-130961.

1.
it seems not necessary to adjust TTT based on the target cell type

2.
it may be desirable to adjust TTT and A3-offset based on the source cell type (macro or pico). 

3.
It may also be desirable to adjust A3-offset based on the target cell type (macro or pico). The latter is possible by means of CIO.
We think RAN2 already concluded that the adjusting TTT or A3-offset based on the target cell type by UE is unnecessary (agreement 1 and 3).  And, the TTT and A3-offset based on source cell type is possible by NW configuration in existing release as mentioned in 2.2.1.1.


2.2.6 Proposals on preventing high speed Ues in Pico cells
2.2.6.1 Proposal #10b:

	10
	NSN, Nokia Corporation
	Rapporteur’s suggestion – focus on this aspect here: Gray-listing (GL) with UE based enhanced MSE (eMSE) is used when UE mobility state is above normal. GL involves a list of conditionally restricted cells for measurement reporting by the UE where the GL cells are signalled to the UE by network. All Ues perform measurements on GL cells but Ues above normal MSE don’t send measurement report for a GL cell unless A5 event is met. 

In eMSE the network signals a specific MSE increment value to be used in connection with the handover. The increment value depends on the cell size and eMSE is needed to provide network deployment independent MSE estimate.
	Improvement in mobility performance by keeping high speed Ues out of pico cells to avoid high pico outbound HO failure rate.
	R2-131420 

R2-131422 
R2-130550, 
R2-132844


	Company (making the comment)
	Comments

	NSN, Nokia Corporation
	Please see the simulation results that were distributed on July 19, 2013 for performance of this solution #10b .

	Fujitsu
	Specific comments to this proposal:
The solutions to improve the HO performance used in both proposal #10 and #12 are to prevent fast moving Ues connecting to Pico cell. We think it’s reasonable to adopt this solution irrespective of whether other solutions are used to improve the HO performance.

Regarding the proposed GL with A5 event, we have two questions:

1) One key difference between the UE based and NW based implementation is the signalling overhead. Although NSN observes that UE based implementation reduces the signalling overhead, we noted that R2-131445 gave the opposite conclusion. So we are wondering how to evaluate the signalling overhead.

2)  The escape scheme is used considering the strong small cell interference to the fast moving UE.  However, now that the P2M HO failure rate is high for the fast moving UE, wouldn’t it be better to also keep such a fast moving UE in the Macro cell while mitigating  the small cell interference to such UE e.g., by using ABS. This is similar to the case where femto cell configures ABS to protect the Macro cell UE.

General comment to the speed based solutions:

Please see our comments under proposal 11.

	ZTE
	If UE’s speed condition does not change frequently, can current black cell list be utilized for this purpose? Then no spec change is needed.

	Intel
	Regarding the gray list mechanism, how the serving cell finds out the UE neighbouring cell and indicate those cells in the gray list. It seems complicated. To avoid UE HO to small cell, can we leave to network implementation? The network has knowledge of the cell type from the PCI and can skip HO to small cell when the UE is in high mobility state.

	ITRI
	Can it be left for the network implementation?

	Ericsson
	Is it correct that the benefit of this proposal is that a measurement report on a pico cell is (potentially) not sent if the UE is in high mobility state?

As the UE moves in the network (with potentially high speed) the grey list needs to be kept up to date. We wonder if the signalling reduction of the measurement report compensates the signalling needed to reconfigure the grey list as the UE moves in the network

	LGE
	We agree to prevent fast moving UEs connecting to pico cell. But, we prefer it will be left to NW implementation.

As we mentioned in 2.2.1.2, we already assumed the NW is able to estimate the UE mobility. If this assume is correct, NW will take UE mobility into account when it configures measurement reporting to the UE. For instance, for UE which is fast enough to skip pico cell, the macro serving cell will set pico cells to blacklisted cell. This way has no impact on standard while the proposal makes a big impact on the standard.

	NSN, Nokia Corporation
	To Fujitsu: 1) R2-131445 makes the assumption that a new dedicated signalling message is needed to signal the gray cells list. It also assumes that the DL signalling to configure the UE with gray cells list will be more than the UL signalling for measurement reports. We think the configuration of gray cells list is a matter of measurement configuration for the UE. It could be as simple as the addition of the gray cells list to an existing dedicated RRC message but the exact message or IE can be discussed when we get to stage 3 details. We think measurement configuration takes place less often than the measurement reports generated from those measurement configurations. Even if only high mobility UEs are prevented from sending measurement reports it is still a signalling saving in terms of reduced number of measurement reports. So we don’t agree with R2-131445 when it says this solution has more signalling overhead. 2) It is possible to avoid the high speed UE from going to small cell unconditionally and this can be a NW configuration control. So either the escape mechanism as proposed in our paper or other mechanisms can be used to address the issue of macro UE from failing due to poor serving cell conditions.

To ZTE: It is not a matter of how frequently the UE speed condition changes that decides whether to use black cell list or gray cell list. The main difference in gray cell list from the existing black cell list is in the gray cell list we allow the UE to do event evaluations but may or may not prevent the measurement reporting but in the black cell list the both event evaluations and measurement reporting are not done. We want the gray cell list capability to be able to realize the escape mechanism described in our paper.

To Intel:  1) As I explained in my comment to Fujitsu the gray cells list is signalled using RRC signalling and the details of how to identify small cells, PCI range or something else, are FFS during stage 3 discussions. How a small cell is identified is not a problem specific to the proposed solution. We don’t see what the complexity is in signalling a cell list to UE. 2) Leaving it to NW implementation to decide to not HO a high mobility state UE to small cell requires a NW based MSE the details of which we had not seen so far and hence do not know the performance of that solution and also how such a “NW based MSE” dependent solution improves the HetNet HO performance (specifically the pico outbound HO performance) is not known. It also comes with the signalling overhead that we had explained in Section 4 of our paper R2-131420.

To Ericsson: Benefit of the proposal is that UE autonomously avoids connecting to pico cells in high mobility state, unless radio conditions indicate (e.g. A5 event) that it must be done. Configuring a Gray List is proposed to be done as part of the RRCConnectionReconfiguration as shown by an example in R2-130550. Therefore it doesn’t introduce extra signalling events by default, even if the RRCConnectionReconfiguration message will be a bit longer. We need to see if a better signalling analysis can be done. The primary focus is on improving mobility performance (pico outbound mobility) and we have not formally evaluated the signalling impacts. When the UE does not report measurements under certain conditions that is signalling saved as a side benefit.

To LGE: We disagree with the NW based UE mobility estimation, since NW based MSE is not a standard specified solution. Challenges in network based implementation have been discussed in R2-131420 Chapter 4. Network based implementation will introduce signalling overhead in RRC connection reconfigurations and increase the rate of measurement reports. Blacklisting is not very suitable neither very flexible. The impact of UE entering black listed small cell and moving ‘not fast enough’ will never report the small cell and  experiences RLF. In this case a RLF is the only way out of this blacklist deadlock for such UE. Not a very nice nor clean solution.


2.2.6.2 Proposal #12:

	12
	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Speed dependent HO decision in UE, optionally with longer T310, suppression of measurement report for high speed Ues to picos  with optional UE based MSE enhancements
	To prevent high speed Ues from using picos

Longer T310 to prevent RLF when eICIC is not used, suppression of MR to reduce unnecessary signalling
	R2-130102, R2-131057, R2-131055


	Company (making the comment)
	Comments

	Ericsson
	R2-131055 and R2-131057 are referenced in both 11 and 12. Maybe they can be merged somehow?

	NSN, Nokia Corporation
	Please clarify whether the Proposal #12 corresponds to what is proposed in section 2.1.2 of R2-130102. If so, please clarify how the speed dependent HO decision is made in the UE. Is the longer T310 and suppression of measurement report and speed dependent HO decision are all independent solutions or part of the same speed dependent HO decision solution? Also, it is not clear from the referenced papers what exactly is ALU’s proposal for “UE based MSE enhancement”. R2-131055 explains multiple possibilities for MSE enhancement but it is not clear which specific method is being proposed here.

	Fujitsu
	Specific comments to this proposal:
Although setting a longer T310 value could avoid the RLF and the subsequent re-establishment procedure when keeping the high speed Ues who pass through the small cell in the Macro cell, the Ues would still suffer the service interruption when passing through the small cell. So, why not consider mitigating the small cell interference to the Macro UE e.g., by using ABS. This is similar to the case where femto cell configures ABS to protect the Macro cell UE.

General comment to the speed based solutions:

Please see our comments under proposal 11.

	ZTE
	We are inclined to agree with Fujitsu on the longer T310.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	In response to the above comments, we would like to clarify our proposal: 

The proposal is to keep high speed Ues out of pico.  No specific MSE proposal for detection of high speed Ues is assumed in this proposal.  When ABS is used, our results show improvement in mobility performance.  The proposal is also to use longer t310 values when HO to pico is suppressed to avoid RLF when ABS is not used.   But this aspect can even be discussed if and after RAN2 takes a decision to keep high speed Ues in macros.

	Intel
	We think that longer T310 may cause the UE (who actually face radio link failure) to wait for longer time before it can perform RLF recovery. As we can see that it is very hard to accurately estimate UE speeds.

	ITRI
	We agree to prevent high speed UEs from using picos, but we are not sure that longer T310 for high speed UEs is beneficial. We also concern about interruption time.

	ETRI
	We agree with Intel.

	CATT
	For a high speed UE which is kept out of pico, if current T310 expires during pico cell, it indicates the coverage of pico cell is relatively large to the UE. We are not sure whether it’s benefit for UE to wait for a longer time or to apply re-establishment procedure. 

And we wonder whether the longer T310 is an existing value, as the maximum of T310 in 36.331 is 2s, or an even larger value.

	Ericsson
	We share the concern of an increased T310 leading to longer interruption times.

	LGE
	We think this contribution is similar to 2.2.6.1 proposal #10b. Same comments apply here.


2.2.7 Performance improvement during DRX
2.2.7.1 Proposal #13:

	13
	Alcatel-Lucent Shanghai Bell Alcatel-Lucent
	More frequent measurement (better measurement performance) during DRX in the proximity of small cell for high speed UEs
	Improve HO performance for DRX UEs
	R2-114363


	Company (making the comment)
	Comments

	Ericsson
	We think this paper points to a potential problem. In order to progress the work, we would be more interested in discussing solutions.

	NSN, Nokia Corporation
	R2-114363 seems to be an old document from the study item phase and does not contain details of the proposed solution. It basically says that the DRX configuration for UE needs to be changed when it is close to a small cell. Signalling details of DRX configuration changes are missing. Isn’t it so the measurement performance under DRX is a RAN4 matter? Proximity determination of UE close to small cells is also being discussed under small cell discovery agenda item so I assume that aspect will not be discussed here. Is the proposal to be considered here then only about signalling of DRX configuration to UE? 

	Fujitsu
	We note that ALU consider 3 issues with the DRX configuration in Hetnet in R2-114363:
Issue 1: when UE is in the neighbourhood of the small cell, the less accurate and less reliable measurement due to sparse measurement samples within a measurement period impact the offloading of UE to the small cell.
Issue 2: the measurement report could be delayed by the long DRX.
Issue 3: the HO CMD could be delayed by the long DRX.
In our understanding, the proposal 13 is to solve issue 1. If this understanding is correct, then we wonder how this can improve the HO performance.

	ZTE
	This proposal seems like a solution for small cell discovery.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We would like to clarify regarding the proposal:

While it is true that much of the document was on problem discussion, a solution was also proposed in the document as summarised in the table above (i.e., More frequent measurement (better measurement performance) during DRX in the proximity of small cell for high speed UEs.  We agree this is quite similar in concept to proposal #16.  We are OK to “merge” this with proposal #16 and considering only proposal #16 and withdraw this proposal. 

	Intel
	We think that when UE is in DRX cycle, it is less important to have a successful HO since UE is not active. Introducing more measurement seems to contradict the fact that DRX is used to save UE power consumption.

	
	


2.2.7.2 Proposal #16:

	16
	Nokia Corporation, NSN
	UE performs additional intra-frequency measurements after inbound handover to small cell. When the UE is handed over to a small cell the UE will perform measurements with minimum interval (e.g. 80ms DRX corresponding requirements) for a given time limited period. Solution will ensure that UE have accurate measurements to timely triggering of small cell outbound handover for all UEs including fast moving ones. As the measurements are only performed for a limited period of time the UE power consumption impact is insignificant. This is a generic solution for all UEs under all conditions independently from DRX, UE velocity and deployment.
	Target is to achieve robust mobility (Reduced HOF rate, RLF rate and ping-pong) and UE power savings opportunity with easy NW management (no need to analyze UE speeds). The solution is improving pico outbound mobility.
	R2-131247

R2-121619

R2-121163

R2-121164

R2-131901, 
R2-132842


	Company (making the comment)
	Comments

	Ericsson
	We believe it is possible in existing releases to configure a UE with a new measurement configuration as part of the HO process. Of course, that requires signalling and can of course be optimized as suggested in the paper.

	ZTE
	Is it helpful to change the long DRX pattern to short DRX pattern when UE accesses Pico cell?

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	As Ericsson point out, while this can be done already, it will require additional reconfigurations of DRX parameter immediately after the HOs.  We think it is simpler for UE to apply directly more measurements for a period after HO (use a different configuration within the UE) rather than network have to reconfigure every device once at HO and then after a period if the UE is still in the same cell.  

	Intel
	Since MSE is not 100% accurate, for a low mobility UE mis-classify as high mobility UE, there will be additional measurement during the entire stay in a pico cell until the evaluation window long enough to classify UE as a low mobility state (>2s). What is the extra power consumption in this scenario? 

	Ericsson
	We have a question about the time of stay of the UE in the pico cells. If the time of stay is about the same as the window length, then the benefit of this proposal is reduced, as the same effect can be achieved with an ordinary reconfiguration of the measurements at inbound handover. 

	LGE
	We think that this can be done already by NW configuration in existing release and the NW reconfiguration is simpler than autonomous DRX reconfiguration by UE in this proposal. The autonomous DRX reconfiguration needs to introduce new signalling for following reasons.

First, UE cannot know whether the target cell is pico cell or not when it is handed over. Second, when UE changes DRX setting autonomously the UE should inform NW about this. 

Furthermore, the proposal requires UE to have new timer for DRX reconfiguration and this increases UE complexity.

	Nokia Corporation, NSN
	To Ericsson: The time of stay in the small cell will of course depend on the UE movement pattern and UE velocity and neither the UE velocity nor the movement is easy to predict. If the time of stay is the same as the window length there is still the benefit of enabling robust pico outbound mobility without UE mobility pattern knowledge and without any negative impact on UE. This means that the network can use this approach in small cells in a generic way to improve pico outbound mobility robustness for all UEs. And this can be done without any negative UE or network impact. It is a low complexity solution and power consumption impact is insignificant. Additionally it is also rather simple from network implementation point of view.

To LGE: We’re not discussing UE autonomous DRX reconfiguration (details of the solution is described in our contributions listed). Connected mode DRX is controlling how and when UE shall monitor the PDCCH and it here is very important that there is clear synchronization between UE and network concerning used DRX parameters. The proposal here is to perform additional measurements (beyond those the UE may perform according to configured DRX) for a time limited period after pico cell inbound handover – and this is done without impacting DRX configuration (i.e. independently). Complexity of the solution is rather limited. It could e.g. be realized in form of a single timer controlling for how long time the UE needs to perform the additional measurements (we have used 5 and 10 seconds in our simulations). There is no need for UE to have knowledge about the target cell type – it could e.g. be indicated in handover command when  the UE should apply the timer. 


2.2.8 Proposals for MSE improvement not based on counting
2.2.8.1 Proposal #8:

	8
	Intel
	Mobility State Estimation using differential RSRP: This new MSE algorithm that takes into account of UE trajectory using RSRP measurement of the cells.  The UE sums the difference of the max and min RSRP values of each cell within T-eval window. The network configures 2 thresholds to determine UE mobility states. 


	Better MSE estimation of UE mobility states

	R2-131399, R2-132810



	Company (making the comment)
	Comments

	Ericsson
	This solution appears to be complex. We are not sure the shown benefits justify the increased complexity in the mechanism. Furthermore, even though this method is appears to be better in estimation the speed of the UE, it does not seem to translate that well into KPIs like handover failures and short time of stay.

	NSN, Nokia Corporation
	We think this proposal #8 is a standalone MSE enhancement solution and is not clear as to how it is used to improve the mobility performance. As already discussed in RAN2, any MSE enhancement must show how it is used to improve mobility performance. Associated with MSE enhancement there must be a speed based or speed dependent solution showing mobility performance improvement with simulation results.

	NSN, Nokia Corporation
	Similar questions as for Solution #3: (1) is the RSRP gradient based on PHY layer measurements or L3 filtered values of RSRP, (2) how does RSRP measurement errors influence the performance of this solution, (3) how to define UE test case to ensure same UE behaviour independent of modem vendor.

	Fujitsu
	In R2-131396, it is proposed to scale A3 offset and TTT based on RSRP/RSRQ values while in R2-131399, it is proposed to enhance the current MSE and the HO performance by scaling A3 offset and TTT based on the UE speed is simulated. To scale A3 offset and TTT, one solution is enough. So we are wondering which one is the Intel’s preference, based on RSRP/RSRQ to scale TTT/A3 offset or based on UE speed to scale TTT/A3 offset, and what’ s the reason for the preference.

	CMCC
	We agree that it’s a little bit complicated to be implemented. For example, how to configure the thresholds effectively?

	ZTE
	To implement this solution, it seems UE requires to buffer historical RSRP value.

And, the same argument for Proposal 3 stands. How to handle the case where the signal strength suddenly gets bad due to shadowing or something else.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We have similar concerns as proposal #3  and also have doubts about the consistency and accuracy of the gradient based solution.   We see this as fairly complex and made worse from having to introduce this on top of the existing measurement procedures.

	Intel
	Regarding complexity, UE only need to keep track of max RSRP and min RSRP during the time of stay of a cell. The UE is already doing the measurement. Summation of such RSRP difference only takes one operation (in Rel-8 MSE, we need to add cell count anyway). So I don’t think the algorithm is complex. 

Regardless HO enhancement should be MSE based or not, MSE accuracy is important for other related features enhancement based on mobility state. In meeting #82, we agreed that the UE shall provide mobility information to the network at RRC connection setup. Therefore, MSE accuracy should be considered in addition to HO enhancement.  

To Fujitsu: We think that for mobility HO enhancement, fast HO using RSRP with PP avoidance achieve the best performance. We think that HOF has little correlation but not fully depend on the UE mobility. The reason we proposal a more accurate MSE is that there is other improvement may depend on mobility states. 

To CMCC: Any MSE will need some kind of threshold. For example, current Rel 8 has a cell count threshold. Weighted MSE not only need a threshold but also weighted for each cell or HO type. This MSE is a modification of Rel-8 MSE by taking UE trajectory into count.   

	ITRI
	According to TR 36.839, the mobility state would be biased owing to the current MSE. We agree that enhanced MSE should be discussed to improve the mobility robustness. However, the intention of enhanced MSE to estimate the real UE speed or to have the more accurate mobility states is not clear. We think that it would be better to have accurate mobility states, not the real UE speed. Therefore, simulation results should show mobility performance of enhanced MSE having accurate mobility states.
We are wondering the measurement accuracy whether having impact on performance (e.g., CRS colliding/non-colliding). Second to NSN, is RSRP based on PHY layer measurements or L3 filtered values of RSRP? How many measurement results does the solution need? We also concern power consumption if frequent measurement is performed.
If UE goes around the eNB circularly, does this solution work? We are wondering whether or not different cell deployments have impact on the solution.

	I2R
	Given the concern on complexity, we wonder how much performance gain the proposal can provide compared to other simpler MSE enhancements.

	ETRI
	We agree with ALU.


2.2.9 Void (place holder for new groups)
2.2.10 Proposals considered outside the scope of this WI elationship with other proposals can be  procedure with ell with minimal interrruption








































 
2.2.10.1 Proposal #1: (but relationship with other proposals can be discussed)
	1
	Ericsson
	Handover signalling diversity, which allows the UE to be connected to both macro and pico during the HO process.

However, this requires architectural changes which are why we think this proposal should be known in this WI but further evaluated in Small Cell Enhancements SI. 
	Reduction in HO failures, more robust HO process
	R2-130469


	Company (making the comment)
	Comments

	NSN, Nokia Corporation
	We agree that this solution is part of the dual connectivity solutions being discussed in Rel-12 small cell enhancements study item and it is out of scope of this Rel-12 HetNet Mobility Enhancements work item.

	Fujitsu
	Agree with NSN.

	ZTE
	Agree with NSN.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	This is outside the scope of the WI itself.  This proposal should be evaluated in terms of complexity and gain with other solutions but this should be done as part of the Dual connectivity SI.  We think dual connectivity is a complex feature and many HetNets will be deployed without dual connectivity.  We think it is not acceptable to need dual connectivity in the network to provide good mobility performance in HetNet environment.  And we do not think it is acceptable to have UEs to support dual connectivity in order to have good mobility performance.

	ETRI
	We agree with NSN.

	LGE
	We also prefer this proposal will be treated in SCE SI.


2.2.10.2 Proposal #17:
Rapporteur’s comment: Agree with Ericsson comment that this proposal is outside the scope of this email discussion.   The focus of this work on mobility performance is co-channel case.
	17
	Nokia corporation, NSN
	MSE based inter-frequency measurements. Network configures UE with measurements that UE executes only in configured MSE states.
	Keep high speed UEs out of inter-frequency pico cells and thus indirectly improve mobility performance.
	R2-131878


	Company (making the comment)
	Comments

	Ericsson
	We think the proposal in this paper may be somewhat out of scope of this e-mail discussion. If we would get an inter-frequency measurement gap pattern suitable for offloading measurements, we wonder if this proposal is really necessary.

	NSN, Nokia Corporation
	We think that this solution is in the scope of this Rel-12 HetNet Mobility Enhancements work item. One could argue that it should be discussed as part of inter-frequency small cell discovery topic (under which it was also proposed before) but we think it does improve HetNet mobility performance and so can also be discussed under this email discussion. I don’t recollect where we agreed to restrict the mobility robustness enhancements only to co-channel scenarios.

	Fujitsu
	Agree with the rapporteur and Ericsson.

	ZTE
	Agree with Ericsson.

	
	


3 Summary and recommendations
Email discussion happened in 2 phases with companies providing their proposals during the first phase (captured in section 2.1.1) and with discussions and simulation results being provided in the 2nd phase for each solution in section 2.2.  Simulation assumptions were agreed as captured in section 2.1.2.
Note that we have already agreed to provide UE mobility information to the network when UE goes connected  but haven’t discussed what format this should take (as mentioned by LGE, e.g., MSE or UE history).

Many companies proposed a phased approach for decision making, deciding first on the solution direction and need for MSE in UE and then, if necessary, select the MSE method. 

To facilitate decision making, a possible framework is proposed:
A) Decisions to be taken:

A.1) Is there a need for MSE enhancements in Idle?


A.2)  Should high speed UEs still be kept out of Picos (with or without other enhancements)?  If yes, 

A.2.1)  
Network based

A.2.2)  
UE based 

B) Decision on solution directions for HO:

B.1)  
HO parameter Scaling based on cell type

B.2)  
HO parameter Scaling based on MSE
B.3)  Scaling based on RSRP gradient

B.4) Fast HO using RSRP/RSRQ with STO/Ping-Pong avoidance

B.5) Keep high speed UEs out of picos (as the only enhancement) 
B.6)  Early HO command 
B.7)  Protect HO command 
If solution B.1) (HO parameter Scaling based on cell type) is chosen:
B.1.1) Should it be based on target cell type? (has to be UE based)
B.1.2) Should it be based on source cell type?

If B.2) (HO parameter Scaling based on MSE) is chosen:

B.2.1) Should it be network based?

B.2.2) Should it be UE based?
If B.2.2) (UE based scaling), which parameters:
B.2.2.1) Just TTT as today

B.2.2.2) Other parameters as well

If any of the above the decisions requires MSE enhancement in UE (A.1.2, A2, B.2.2., B.3), what is the type of MSE enhancement:

C.1)  
Some form of weighted counting based
C.2)  
MSE using differential RSRP 
If C.1) is chosen:


C.1.1) 
Should we introduce a variable size Sliding window for MSE counting?

Other decision:
D) Should mobility for DRX be enhanced?

4 Reference

 [1]  R2-130101 Summary of Proposed Solutions for HetNet Mobility Enhancement
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Macro A





Macro B





UE1





UE2








� Companies may need to submit the attachments also as separate contributions into next RAN2 meeting so they have a proper R2 Tdoc number that can be referenced (something to discuss further).


� Companies may need to submit the attachments also as separate contributions into next RAN2 meeting so they have a proper R2 Tdoc number that can be referenced (something to discuss further).





�Group: N/A. Out of scope of this work item.


�Group: MSE Enhancement.


�Group: Mobility Performance Improvement through Mobility Parameter Control.


�Group: MSE Enhancement.


�Group: MSE Enhancement.


�Group: Mobility Performance Improvement through Expediting HO.


�Group: Mobility Performance Improvement through Mobility Parameter Control.


�Group: MSE Enhancement.


�Group: Mobility Performance Improvement through Interference Coordination.


�Group: Mobility Performance Improvement through UE steering (speed dependent/MSE based).


�Group: Mobility Performance Improvement through Mobility Parameter Control.


�Group: Mobility Performance Improvement through UE steering (speed dependent/ MSE based).


�Group: Mobility Performance Improvement under DRX.


�Group: Mobility Performance Improvement through Expediting HO.


�Group: MSE Enhancement.


�Group: Mobility Performance Improvement under DRX


�Group: Mobility Performance Improvement through UE steering (speed dependent/ MSE based)


�Group: Mobility Performance Improvement through Mobility Parameter Control.





