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Introduction
In RAN2#100 meeting, agreements about HSDN have been made as following:
Agreements:
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]1	Indication in SIB to indicate if the cell is a “high-speed-railway dedicated LTE network” (HSDN) is needed. Whether to introduce new indication or reuse the existing indication is FFS. FFS how to indicate HSDN neighbouring cell.
2	A cell can indicate the number of equivalent cells for speed state estimation in system information. The value range of number is FFS.
3	When the UE is in high speed state, higher priority to reselect HSDN cell than normal cell. How to handle the frequency priority and the speed priority is FFS. Other conditions for UE to choose higher priority is FFS
4	When the UE is not in high speed state, higher priority to reselect normal cell than HSDN cell. Other conditions for UE to choose higher priority is FFS. How to handle the frequency priority and the speed priority is FFS
Some open issues are left to solve, this contribution will discuss these issues one by one.
Discussion
· Use a new indication or reuse the existing indication
It is agreed that indication in SIB to inform the UE whether this cell is a HSDN cell is needed. But which SIB the indication should be located in and whether to introduce a new indication or reuse the existing indication need to be further discussed. The following table lists the main content of SIBs in LTE.
Table-1 SIBs and content
	SIB
	content

	SIB1
	information relevant when evaluating if a UE is allowed to access a cell

	SIB2
	radio resources configuration information that is common for all UEs

	SIB3
	cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection as well as intra-frequency cell re-selection information other than neighbouring cell related

	SIB4
	neighbouring cell related information relevant only for intra-frequency cell re-selection

	SIB5
	information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection

	SIB6-8
	information relevant only for inter-RAT cell re-selection 

	SIB9
	home eNB name (HNB Name)

	SIB10-12
	ETWS/CMAS  notification

	SIB13-21
	Information related to MBMS/sidelink/ traffic steering between E-UTRAN and WLAN/ UTC, the GPS and the local time/EAB and so on



As the indication is used to inform UE that the cell is a high-speed dedicated network cell and allow UE in high speed state to camp on or access to, it is most related to the content of SIB1 comparing to other SIBs. As no existing IE in SIB1 can be used to carry the new indication, a new indication should be defined.
Proposal 1: A new indication should be introduced in SIB1 to inform UEs that whether this cell is HSDN cell.
· How to indicate HSDN neighbouring cell
To reduce the high speed UE monitoring more neighbouring cells, it is better to distinguish HSDN cells from normal cells. So a new neighbouring cell list can be included for HSDN neighbouring cells separately from the existing normal neighbouring cell list. Since both SIB4 and SIB5 can provide neighbouring cells, whether to provide HSDN cells in both SIBs should be discussed. If the HSDN deploys on the same frequency for one high speed railway, the HSDN neighbouring cell can be indicated only in SIB4, but if the HSDN can deploy on inter-frequency for one high speed railway, the HSDN neighbouring cell should be indicated both in SIB4 and SIB5. 
Proposal 2: Whether HSDN cells can be deployed only on intra-frequency should be clarified. 
Proposal 3: Depend on the deployment of HSDN cells, a new HSDN neighbouring cell list can be defined in SIB4 or SIB4 and SIB5 respectively from normal neighbouring cell list. 
· Value range of equivalent cells number
A HSDN cell can indicate the number of equivalent cells for speed state estimation in system information, i.e. the number of equivalent cells should represent the distance of the UE goes through. Assuming the equivalent radius of the HSDN cell along the railway is Rhsdn, and the radius of the normal cell is Rnormal, the value of the equivalent normal cells number should be:
N = Rhsdn/ Rnormal
The cover range of one cell is decided by operators. Hence, the value range of the number is depending on the deployment of the HSDN cells and normal cells, and should be recommended by operators.
Proposal 4: The equivalent normal cells number can be the ratio of the equivalent radius of the HSDN cell along the railway and the radius of the normal cell .The value range of the number should be recommended by operators. 
· Frequency priority and speed priority
It has been agreed that, when the UE is in high speed state, it is higher priority to reselect HSDN cell than normal cell; and when the UE is not in high speed state, it is higher priority to reselect normal cell than HSDN cell.
When the UE is entering high speed state and, besides the normal cells, a HSDN cell is detected by the UE, the UE should select the HSDN cell ignoring the priority of the frequency of the HSDN. Otherwise, when the UE is moving out of high speed state, the UE should reselect a normal cell if a normal cell is detected by UE ignoring the priority of the frequency of the HSDN, i.e. the speed priority is over the frequency priority. This mechanism can distribute the UEs to suitable cells to get the service, which lead the UE on the train to get better service and avoid the UE not on the train to access the HSDN cell to exhaust the HSDN resources.
But a special case should be considered, that is when the train slows down the speed to enter the railway station and is stopped in the station, the UEs on the train may reselect normal cells according to current MSE criterion. This may increase normal cells overload and should be avoided. Current MSE mechanism still can be used, but the estimation period, or N, or an offset to N can be considered, e.g. extend the estimation period, configure a larger N or add a number to N etc. The reselection related parameters for HSDN cells in station are not the same as for on-way HSDN cells. . 
Proposal 5: The speed priority is on top of the frequency priority.
Proposal 6: Considering keep the UE on the train still reselect the HSDN cell in the HSDN station, the reselection related parameters for HSDN station should be different from on-way HSDN cells.
Conclusion
In this contribution, we propose:
Proposal 1: A new indication should be introduced in SIB1 to inform UEs that whether this cell is HSDN cell.
Proposal 2: Whether HSDN cells can be deployed only on intra-frequency should be clarified.
Proposal 3: Depend on the deployment of HSDN cells, a new HSDN neighbouring cell list can be defined in SIB4 or SIB4 and SIB5 respectively from normal neighbouring cell list.
Proposal 4: The equivalent normal cells number can be the ratio of the equivalent radius of the HSDN cell along the railway and the radius of the normal cell .The value range of the number should be recommended by operators. 
Proposal5: The speed priority is on top of the frequency priority.
Proposal 6: Considering keep the UE on the train still reselect the HSDN cell in the HSDN station, the reselection related parameters for HSDN station should be different from on-way HSDN cells.
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