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Discussion
1 Introduction

In RAN2#101, RAN2 discussed about High-Speed Dedicated Network (HSDN) and following agreements are achieved [1].
	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.


	Agreements:

1
HSDN neighbouring cell list can be provided in SIB. FFS the content of the list.


In this contribution, we discuss the issue of MSE for HSDN capable UE.
2 Discussion
HSDN capable UE in high mobility state has highest priority for HSDN cell regardless of frequency priority. When UE moves to HSDN cell, the UE counts weighted value for MSE. When HSDN capable UE is not in high mobility state, the UE deprioritize the priority of HSDN to the lowest priority.

The HSDN is proposed for high speed UE on the train. Once the UE moves to the HSDN, the UE would count amount of cell equivalent size which is broadcasted parameter value from network and the UE would be in high mobility by MSE algorithm. So, the UE can reselect to the neighbour HSDN with highest priority. 

However, during the UE stops at the train station, UE would not frequently reselect to other cells. So, the MSE would become medium or normal speed. Once UE is not in high speed, the HSDN cell is lowest priority. Then, the UE would reselect to the normal cell which is not a HSDN. It would take a time to back to HSDN because the UE speed should be high speed again. Until UE speed comes back to the high, UE should frequently reselect to normal cells which are not HSDN. Restrict timer is proposed to avoid the UE camped on HSDN becomes medium or normal speed [2]. However, the stopping duration of each train is different. So, it would be hard to set specific value for the restrict timer.

Observation 1: UE needs to increase the MSE count during the UE stops at the train station.
Moreover, if UE gets off the train and walks to out of train station, UE would be in high speed for quite a while because UE was in HSDN cell. So, UE has highest priority for HSDN cell regardless of frequency priority. Therefore, if UE find a HSDN cell, UE reselects to the HSDN cell until UE becomes medium or normal speed even if UE moves far from the HSDN cell and the signal quality of the HSDN cell is worse than normal cells.

Observation 2: UE needs to decrease the MSE count during the UE gets off the train or gets out of train station.
At First, we can consider that the UE in the train stops at train station. In this case, UE speed is getting slow because UE does not move and stops at train station. So, we propose that UE increase MSE count until UE becomes in high speed if UE is not in high speed when the UE camped on HSDN cell reselects to the normal cell broadcasting HSDN neighbour cell list. If UE does not increase the MSE count in the case, the UE would reselect to the normal cell even if the train leaves the train station until UE frequently performs reselection and UE becomes high speed. The example is described in figure1.
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Figure1: The example of UE stops at the train station

Proposal 1: UE increase MSE count until UE becomes in high speed when UE camped on HSDN cell reselects to the normal cell broadcasting HSDN neighbour cell list.
Second, we can consider that the UE gets off train. In this case, UE can be still in high mobility state even if the UE gets off the train. If UE does not decrease MSE count when UE reselect to the normal cell which does not broadcast HSDN neighbour cells, the UE in high speed would keep searching HSDN cell with highest priority. If UE finds HSDN cell, UE would reselect to the HSDN cell which cell quality is worse than normal cell because the HSDN cell is the highest priority. Even though once UE lost the HSDN cell or the HSDN cell was a lot poor, the cell quality is changed continuously and the HSDN cell would be found after a while. However, even if UE finds the HSDN cell, the cell quality would be worse than normal cell. Then, UE may repeat reselecting and losing the HSDN cell.

Therefore, if UE decrease the MSE count in above case, UE would deprioritize the HSDN cell and normally reselect to the normal cell. The example is described in figure2.
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Figure2: The example of UE gets off the train

Proposal 2: UE decrease MSE count until UE becomes in normal or medium speed when UE camped on HSDN cell reselects to the normal cell not broadcasting HSDN neighbour cell list.
Lastly, If UE reselects to the normal cell and the cell has HSDN neighbour cell list, the cell would be near the HSDN cell. Then, UE needs to keep high speed because UE may go back to the train. After UE moves to the normal cell and the cell does not broadcast HSDN neighbour cell list, the cell would not be near the HSDN cell. Then, UE needs to decrease MSE count as the same reason of proposal2. The example is described in figure3.
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Figure3: The example of UE gets out of the train station
Proposal 3: UE decrease MSE count until UE becomes in normal or medium speed when UE camped on a normal cell broadcasting HSDN neighbour cell list reselects to the normal cell not broadcasting HSDN neighbour cell list.
In addition, a trigger indication was introduced in RAN2#101bis meeting [3]. If eNB does not broadcast HSDN neighbour cell list but broadcasts trigger indication, UE would use the indication information instead of HSDN neighbour cell list. For example, UE increase MSE count until UE becomes in high speed when UE camped on HSDN cell reselects to the normal cell broadcasting trigger indication. UE decrease MSE count until UE becomes in normal or medium speed when UE camped on HSDN cell reselects to the normal cell not broadcasting trigger indication. UE decrease MSE count until UE becomes in normal or medium speed when UE camped on a normal cell broadcasting trigger indication reselects to the normal cell not broadcasting trigger indication.
Proposal 4: If eNB does not broadcast HSDN neighbour cell list but broadcasts trigger indication, UE would use the indication information instead of HSDN neighbour cell list.
The example of state transitions for HSDN capable UE is as following:

	State detection criteria:

Medium-mobility state criteria:

-
If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H
High-mobility state criteria:

-
If number of cell reselections during time period TCRmax exceeds NCR_H
The UE shall not count consecutive reselections between same two cells into mobility state detection criteria if same cell is reselected just after one other reselection.
State transitions:

The UE shall:

-
if the criteria for High-mobility state is detected:

-
enter High-mobility state.

-
else if the criteria for Medium-mobility state is detected:

-
enter Medium-mobility state.

-
else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:

-
enter Normal-mobility state.

If the UE is in High- or Medium-mobility state, the UE shall apply the speed dependent scaling rules as defined in subclause 5.2.4.3.1.

HSDN capable UE shall:

· If UE is not in High-mobility state and the previous serving cell was HSDN cell:

-
If the current serving cell is not HSDN and broadcasts HSDN in neighbour cell list:

- Increase the number of cell reselections until the number of cell reselections exceeds NCR_H
· If UE is in High-mobility state and the previous serving cell was HSDN cell:

-
If the current serving cell is not HSDN and does not broadcast HSDN in neighbour cell list:

- Decrease the number of cell reselections until the number of cell reselections becomes below NCR_H
· If UE is in High-mobility state and the previous serving cell was not HSDN cell but broadcasted HSDN in neighbour cell list:

-
If the current serving cell is not HSDN and does not broadcast HSDN in neighbour cell list:

- Decrease the number of cell reselections until the number of cell reselections becomes below NCR_H


3 Conclusion
In this contribution, we discussed 
Observation 1: UE needs to increase the MSE count during the UE stops at the train station.
Observation 2: UE needs to decrease the MSE count during the UE gets off the train or gets out of train station.
Proposal 1: UE increase MSE count until UE becomes in high speed when UE camped on HSDN cell reselects to the normal cell broadcasting HSDN neighbour cell list.
Proposal 2: UE decrease MSE count until UE becomes in normal or medium speed when UE camped on HSDN cell reselects to the normal cell not broadcasting HSDN neighbour cell list.
Proposal 3: UE decrease MSE count until UE becomes in normal or medium speed when UE camped on a normal cell broadcasting HSDN neighbour cell list reselects to the normal cell not broadcasting HSDN neighbour cell list.
Proposal 4: If eNB does not broadcast HSDN neighbour cell list but broadcasts trigger indication, UE would use the indication information instead of HSDN neighbour cell list.
4 Reference

 [1] Chairman notes, “Draft Report of 3GPP TSG RAN WG2 meeting #101”, Athens.
[2] R2-1802257
Discussion on the issues for UE on high-speed dedicated network
Huawei, HiSilicon
[3] R2-1805514
Trigger for HSDN-based cell reselection
CMCC, OPPO

1/4

_1584460460

_1584460632

_1584459021

