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Discussion
1 Introduction

In the previous meeting RAN2#83, 6 options for UE-based solutions are captured in chairman note.

	Options

B)
UE based solution such as…

B.1) HO parameter Scaling based on source and target cell type

B.2) HO parameter Scaling based on MSE/RSRP

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 (with UE impact such as providing “backup HO Command”)


In this contribution, we categorized 6 UE-based solutions into two categories according to whether the solution can be replaced by NW implementation: replaceable solution and irreplaceable solution. And we proposed the way forward for each category.
2 Discussion
2.1 Replaceable solutions
The solutions in this category can be replaced by NW implementation without performance degradation.
· Solution 1: HO parameters scaling based on UE mobility.

· Solution 2: HO parameters scaling based on source and target cell type.
· Solution 3: Keep high speed UEs out of picos.
Table 1. NW and UE behaviours for each solution
	
	NW based approach
	UE based approach

	Solution 1
	NW configures HO parameters based on UE speed.
	NW configures HO parameters based on UE speed.
UE scales HO parameters based on its speed.

	Solution 2
	NW configures HO parameters based on cell types.
	NW configures HO parameters.

Network signals cell type.
UE scales HO parameters based on cell types.

	Solution 3
	NW set pico cells as blacklisted cell for high speed UE.
	NW signals pico cells list to all UE irrespective of UE speed. 

UE doesn’t send MR if its speed is high.


Observation 1: NW-based approaches can support legacy UE, while UE-based approach cannot.

NW based approaches have no impact on the specification while UE based approaches need to introduce new UE behaviour. As shown in table 1, it is already possible to achieve the goals of all solutions by NW implementation in existing release.

This agenda item is about the “compensation” for mobility degradation caused by pico cell introduction, rather than “improvement”. If we solve the problem only by UE-based approaches, the legacy UEs will not be compensated and they will suffer from poor mobility in HetNet. Considering that the pico cells will be widespread, this is undesirable. Therefore, supporting legacy UE should be considered as the most important criteria in deciding which approach is better.
Observation 2: NW-based approaches outperform UE-based approaches in terms of performance enhancement and signalling overhead.
In the MSE based solutions, the accuracy of MSE is directly linked with the mobility performance. Even if the existing UE-based MSE is enhanced well, the accuracy of UE-based MSE will not be as high as that of NW-based MSE. Because the network has more knowledge which is useful to estimate UE speed, e.g. cell type. Therefore, the NW will be able to optimize the handover related configuration more than the UE.
From a signalling overhead perspective, NW-based approaches are also more efficient. For solution 2, UE-based approach requires NW to provide cell type information to UE. For solution 3, the UE-based approach signals pico cells list to all UE irrespective of UE speed. But the NW-based approach only signals the pico cell list to only high speed UE.
From observation 1 and 2, we proposed that

Proposal 1. The replaceable solutions are no essential since UE could behave similarly without replaceable solutions if NW implementation is similarly performed.  
2.2 Irreplaceable solutions
· Solution 4: Handover parameters scaling based on RSRP/RSRQ/gradient

· Solution 5: Fast HO using RSRP/RSRQ with STO/Ping-Pong avoidance
· Solution 6: Early HO command
The solutions in this category cannot be replaced by NW implementation. So these solutions seem to provide unique performance benefit that cannot be achieved by other way around. 

However, the irreplaceable solutions can enhance the mobility performance only for advanced UE. Although there are only advanced UEs in current simulation provided by companies, there should be also legacy UEs in real NW environment. So the real performance benefit may not be as high as claimed in those solutions.  
Then remaining question is whether those irreplaceable solutions outperforms proper network implementation. We think this is not carefully evaluated. Before diving into those irreplaceable solutions, the ‘unique’ benefit achievable by those solutions should be compared with the performance achievable by smart network implementation; The current simulation baseline doesn’t incorporate the MSE and UE uses fixed TTT and A3-offset value. However, if the NW based approaches were adopted, the handover parameters are already somewhat optimized before UE scales the parameters. Then, the performance gain of irreplaceable solution may not be as high as current simulation results.
Proposal 2. Irreplaceable solutions should evaluated with simulation results where smart NW implementation are utilized. 
3 Conclusion
In this contribution, we categorized UE-based solutions into two categories according to whether the solution can be replaced by NW implementation: replaceable solution and irreplaceable solution. And we proposed
Observation 1: NW-based approaches can support legacy UE, while UE-based approach cannot.

Observation 2: NW-based approaches outperform UE-based approaches in terms of performance enhancement and signalling overhead.

Proposal 1. The replaceable solutions are no essential since UE could behave similarly without replaceable solutions if NW implementation is similarly performed.

Proposal 2. Irreplaceable solutions should evaluated with simulation results where smart NW implementation are utilized.
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