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Discussion
1 Introduction

In the previous meeting, RAN2 agreed that UE shall provide mobility information to the network at RRC connection setup and the details are FFS. In this contribution, we discussed about the granularity of the mobility information.
2 Discussion
To inform NW of its mobility, UE will probably provide one of the following two types of information. 
· Alternative 1: UE provides the estimated mobility state to the NW. 
· Alternative 2: UE provides the history information to the NW. In this contribution, we use the terminology “history information” and “visited cell information”, similar to X2 interface IE, “UE history information” and “Last Visited Cell Information”. The visited cell information contains cell identity and ToS information, and the history information is accumulated visited cell information.
We compared above two alternatives in terms of mobility performance, signalling overhead and the impact on specification.
· Criterion #1. Mobility performance 
NW may use the provided mobility information to estimate UE speed and the NW will configure the HO related parameters or make a handover decision based on the UE speed to enhance the UE mobility performance. So the accuracy of MSE by NW is directly linked with the mobility performance. 
In Alt 2, NW can take into account the cell type information when the NW estimates the UE speed. So, even if the UE-based MSE is improved well, it will not be as accurate as that of NW-based MSE. Therefore, it is obvious that the potential contribution to the mobility performance of Alt 2 is higher than that of Alt 1. 

However, the cell type information is already known by NW not provided by UE. So if NW uses the cell type information to estimate the UE speed, the time needed to estimate the UE speed will increase because the NW should match the provided cell identity with stored cell type information. That is, the NW can acquire more accurate UE speed only after finding the cell type and estimating the UE speed. This means that the NW may not be able to reflect the UE speed in initial RRC connection re-configuration. If so, UE cannot expect the mobility performance enhancement until the UE receive the second RRC connection re-configuration which reflects the UE speed.
But if UE sends the mobility state to the NW, the NW can know the UE speed and use it for configuration of HO related parameters or handover decision as soon as it receives the mobility state from the UE.

Conclusion 1: Alt 2 enable more accurate estimating UE speed than Alt 1, but Alt2 need time for NW to estimate the UE speed.
· Criterion #2. Signalling overhead

There are three UE mobility states, normal, medium and high. So 2 bits is enough to provide the mobility information to the network in Alt 1. 
The cell identity is 28bits and the number of bits needed for informing the ToS depends on the range and granularity. If the range and granularity of ToS aligns with X2 interface IE, “Time UE stayed in Cell”, for the purpose of convenience of NW implementation, 12 bits will be needed for informing the ToS. Then, the size of visited cell information is 40bits. If the history information is composed of 16 visited cell information, 640 bits will be needed to inform NW of mobility information. This is too big to be provided at RRC connection setup. In addition, as mentioned above, Alt2 may need one more RRC connection re-configuration after the NW completes UE speed estimation.

Conclusion 2: In terms of signalling overhead, Alt 2 is burdensome to comply with the agreement that the mobility information shall be provided at RRC connection setup.
· Criterion #3. Impact on specification

Both Alt 1 and 2 require new IE which indicates the mobility information to be added in RRC connection setup complete message. Considering that the history information is 640 bits, new message may be necessary to provide the mobility information in Alt 2. In addition, Alt 2 requires that UE manage the history information. So the history information management rules should be specified, e.g. how many visited cell information should UE store, or when does UE deletes the stored visited cell information. 
If the accuracy of the existing MSE is unsuitable for NW to utilize it, the existing MSE need to be enhanced for Alt 1.
Conclusion 3: The impact on specification depends on the size of the history information and the suitability of existing MSE.
From conclusion 1, 2 and 3, we proposed
Proposal: We prefer that UE provides the mobility state to the NW at RRC connection setup.
3 Conclusion
In this contribution, we compared two possible granularity of UE mobility information and concluded that
Conclusion 1: Alt 2 enable more accurate estimating UE speed than Alt 1, but Alt2 need time for NW to estimate the UE speed.
Conclusion 2: In terms of signalling overhead, Alt 2 is burdensome to comply with the agreement that the mobility information shall be provided at RRC connection setup.
Conclusion 3: The impact on specification depends on the size of the history information and the suitability of existing MSE.
From conclusion 1, 2 and 3, we proposed

Proposal: We prefer that UE provides the mobility state to the NW at RRC connection setup.
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