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Discussion
1 Introduction

In e-mail discussion [84#31], the majority of the companies agreed that not only idle cells but also connected cells should be reported by UE because it helps NW estimates the UE speed. In this contribution, we discussed a few details on that agreement.
2 Discussion
UE behaviour related to mobility history procedure is comprised of following 3 steps:

· Step 1. Measuring: UE measures the time spent in the previous cell.
· Step 2. Storing: UE stores the cell ID and the time spent in the previous cell in the relevant UE variable.

· Step 3. Reporting: UE constructs and sends the mobility history IE.
As RAN2 agreed that the mobility history about connected cells should be also reported by UE, the step3 can be divided into two options:
· Option 3-1: For one visited cell, UE constructs multiple mobility history entries depending on RRC state change.
In this option, if the RRC state of UE was changed in single cell, there are multiple mobility history entries for the single cell in the mobility history IE as shown in Fig. 1.
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Figure 1. Multiple mobility history entries for single visited cell in option 3-1.
· Option 3-2: For one visited cell, UE constructs only one mobility history entry regardless of RRC state change.
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Figure 2. Single mobility history entry for single visited cell in option 3-2.
The information that network needs to know to estimate UE speed are travel range of UE and the time UE spent on the travel. For this, the information UE can provide to the network are only visited cell list which shows the travel range approximately and the ToS for each visited cell. Whether UE visited the cell in idle mode or connected mode is totally unconnected with the UE speed so providing the mobility history classified according to the RRC state change is not helpful at all for network in terms of MSE. As a result, option 3-1 needs more radio resource than option 3-2 without providing more useful information.
Considering that the data transmission duration becomes shorter because the use of small packet services like SNS, IM, and VoIP is increasing, it is quite probable that the RRC state is switched many times in single cell and there will be many duplicated information, i.e. same cell identity, in the mobility history of option 3-1. Therefore, we proposed
Proposal 1: For one visited cell, UE constructs only one mobility history entries regardless of RRC state change.
In step 1, if UE measures one ToS per one cell regardless of RRC state, the UE will also store and report them regardless RRC state in step2 and 3, respectively. However, this is virtually impossible because the UE behavior is specified separately per RRC state. Therefore, UE measure the ToS not only when cell is changed but also when RRC state is changed.

Finally, we have to decide UE behavior in step 2.
· Option 2-1: For one visited cell, UE stores multiple mobility history entries depending on RRC state change.
If option 2-1 is taken, a series of UE behavior related to the mobility history procedure is as follows: UE measure the ToS not only when cell is changed but also when RRC state is changed, and generates mobility history entry whenever the ToS is measured. When UE is requested to send the mobility history, the UE constructs one mobility history entry from multiple mobility history entries including the same cell identity.
· Option 2-2: For one visited cell, UE stores only one mobility history entry regardless of RRC state change.
If option 2-2 is taken, a series of UE behavior related to the mobility history procedure is as follows: UE measure the ToS not only when cell is changed but also when RRC state is changed. UE generates and stores the mobility history entry only when cell is changed. When UE is requested to send the mobility history, the UE sends the stored mobility history without any processing.
In option 2-1, if the number of mobility history entries stored in UE memory is limited to a certain number, e.g. 16, the number of mobility history entries included in the mobility history reporting will be irregular and it will depend on the frequency of RRC state change. At worst, the mobility history reporting may contain information about only one visited cell. The number of visited cells included in the mobility history reporting is closely related to the MSE accuracy. But option 2-1 cannot guarantee the minimum number of the visited cells included in the mobility history reporting and the accuracy of MSE also cannot be guaranteed.
Or if the number of mobility history entries included in the mobility history reporting is limited to a certain number, e.g. 16, UE should store an infinite number of mobility history entry because UE cannot know how many stored mobility history entry are needed to make 16 mobility history entries in the mobility history reporting before UE constructs the mobility history reporting, and this is impossible actually.
On the other hand, in option 2-2, no matter how often RRC state was changed, the number of stored mobility history entries and that of visited cells included in the mobility history reporting are always the same. Therefore the option 2-2 can guarantee the accuracy of MSE.
Proposal 2: For one visited cell, UE stores only one mobility history entry regardless of RRC state change.
To summarize proposed UE behaviors related to mobility history procedure, 
UE measure the ToS not only when cell is changed but also when RRC state is changed, but stores information about one visited cell in one mobility history entry. When UE is requested to send the mobility history, the UE sends the stored mobility history without any processing.
3 Conclusion
Proposal 1: For one visited cell, UE constructs only one mobility history entry regardless of RRC state change.
Proposal 2: For one visited cell, UE stores only one mobility history entry regardless of RRC state change.
To summarize proposed UE behaviors related to mobility history procedure, 

UE measure the ToS not only when cell is changed but also when RRC state is changed, but stores information about one visited cell in one mobility history entry. When UE is requested to send the mobility history, the UE sends the stored mobility history without any processing.
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