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Introduction
In RAN2#101 meeting, agreements about HSDN have been made as following:
Agreement:
1	Introduce 1 new bit indication in SIB1 to indicate the high speed dedicated network cell.
2	Maximum value for the weight for high speed dedicated network cell is 16. New value of MSE cell count for HSDN case can be further considered.
3	When the UE is in high mobility state, the UE prioritize to re-select the high speed dedicated network cell regardless of frequency priority. 
4	When the UE supporting the HSDN feature is not in high mobility state, the UE deprioritize (i.e., lowest priority) to re-select the high speed dedicated network cell.
1	HSDN neighbouring cell list can be provided in SIB. FFS the content of the list.

The above agreements gave the number range of equivalent normal cell for the HSDN cell. Considering the current value range of the mobility evaluation parameters, some extension may need to be introduced to cover the HSDN cell for MSE. 
Discussion
Problem
The current mobility state parameter broadcast in SIB3 as following:

MobilityStateParameters ::=			SEQUENCE {
	t-Evaluation						ENUMERATED {
											s30, s60, s120, s180, s240, spare3, spare2, spare1},
	t-HystNormal						ENUMERATED {
											s30, s60, s120, s180, s240, spare3, spare2, spare1},
	n-CellChangeMedium					INTEGER (1..16),
	n-CellChangeHigh					INTEGER (1..16)
}

For normal cell, the scope of the RRU is 500m usually, as the above shows, the maximum evaluation duration is 240s. Assuming the velocity of UE is 60km/h, and the HSDN cell scope is equal to 16 normal cell scopes, as the following figure show, when a UE reselects to a HSDN cell in step 1, the UE reset its counter for cell change, and the t-Evaluation of the HSDN cell is 240s, after the period of 240s, the UE still stays in the same HSDN cell, no cell reselection is performed in step 2, so the counter of the cell change still is 0, hence the UE will consider itself in non-high mobility state, and then reselect to normal cell. 


Only when the velocity of UE is higher than 120km/h, during the maximum t-Evaluation (240s), the UE can cross 1 HSDN cell.
Observation 1: For current t-Evaluation range, A UE with velocity lower than 120km/h, the UE mayn’t cross 1 HSDN cell during the maximum t-Evaluation.
Solution
Due to the short t-Evaluation, the UE may cross one or still stay in the same HSDN cell which may lead the UE to get the low speed evaluation result, reducing the accuracy of the mobility state evaluation, we propose to extend the t-Evaluation for HSDN to allow UE can cross at least 1 HSDN cells for UE with 60km/h.
Proposal 1: The t-Evaluation for HSDN should be extended to allow UE with high speed can cross more HSDN cells.
Assuming UE with 60 km/h can reselect to HSDN cell, and one HSDN cell equals 16 normal cells, the period of the UE passes 1 HSDN cells is 480s which is 2 times of the current maximum t-Evaluation:
T= R
Where: T: t-Evaluation; N: the number of the HSDN cells the UE passes; R: the scope of the HSDN cell by the railway; V: velocity of UE. 
As the maximum value of t-Evaluation is dependent on the least number of HSDN cells that should be counted during the evaluation duration and the lowest threshold of high speed that operator defined.  In order to let more flexibility and room to allow operators to decide what the real high speed is, here it uses 1 HSDN cells and high speed of 60km/h in the analysis. as more HSDN cells are crossed by UE during the t-Evaluation, more accurate the evaluation will be, so we can extend the t-Evaluation to be able to cross 2, 3, or 4 HSDN cells. So a scale factor for mobility state parameters can be introduced for HSDN, if the parameter is configured, the t-Evaluation can be scaled to be longer.
Observation 2: The t-Evaluation parameter should be extended to 480s for HSDN scenario if considering UE passes 1 HSDN cells with high speed of 60km/h.
Proposal 2: Considering the flexibility for operator, the t-Evaluation parameter should be extended at least 2 times of the current maximum value for HSDN scenario. It is more accurate to extend the t-Evaluation to be 4, 6, or 8 times.
Furthermore, with the t-Evaluation extension, the number of the cell change will increase not only for the UE with high mobility state but also for the normal mobility state or medium mobility state. For example:
1. t-Evaluation is 360s
2. The operator consider the UE with velocity higher than 120km/h as high speed state
3. The n-CellChangeHigh should be set to 24.
[bookmark: _GoBack]But the current maximum n-CellChangeHigh is 16, so the criterion for the high speed state higher than 120km/h can’t be set with current value range. And also for medium speed state evaluation, the same issue also occurs, i.e. the criterion for the medium state can’t be set with current value range. Thus both n-CellChangeHigh and n-CellChangeMedium should be extended accordingly as well as t-Evaluation extension.
Proposal 3: The n-CellChangeHigh and n-CellChangeMedium parameter should be extended correspondingly with the extension of t-Evaluation for HSDN scenario.
As for the parameter t-HystNormal which is used to determine whether the UE is in normal speed state or not, and considering in HSDN cell, all the UEs camped on are in high speed state, when one UE leaves high speed state, the UE will reselect to a normal cell, in HSDN cell UE only needs to judge whether it is in high speed state or not, thus the HSDN cell needn’t use t-HystNormal. But for connected UE, when UE leaves the high speed state while still served by the HSDN cell, the t-HystNormal should be used to evaluate whether it is in normal speed state or not. So t-HystNormal needs to be extended correspondingly with the extension of t-Evaluation also.
Proposal 4: The t-HystNormal parameter should be extended correspondingly with the extension of t-Evaluation for HSDN scenario.
Proposals
In this contribution, we propose:
Observation 1: For current t-Evaluation range, A UE with velocity lower than 120km/h, the UE mayn’t cross 1 HSDN cell during the maximum t-Evaluation.
Observation 2: The t-Evaluation parameter should be extended to 480s for HSDN scenario if considering UE passes 1 HSDN cells with high speed of 60km/h.
Proposal 1: The t-Evaluation for HSDN should be extended to allow UE with high speed can cross more HSDN cells.
Proposal 2: Considering the flexibility for operator, the t-Evaluation parameter should be extended at least 2 times of the current maximum value for HSDN scenario. It is more accurate to extend the t-Evaluation to be 4, 6, 8 times.
Proposal 3: The n-CellChangeHigh and n-CellChangeMedium parameter should be extended correspondingly with the extension of t-Evaluation for HSDN scenario.
Proposal 4: The t-HystNormal parameter should be extended correspondingly with the extension of t-Evaluation for HSDN scenario.
If these proposals can be agreed, corresponding CRs can be found in [2] [3].
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