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1 Introduction
The RAN2#102 meeting has made the following agreement regarding MSE (mobility state estimation) in NR [1]:
Agreement:

1 
Reuse the LTE mechanism of MSE (i.e. adjust Qhyst and Treselection for cell reselection) for both RRC_IDLE and inactive state.

Note: it doesn’t exclude any enhancement based on R15 method and also other different method for MSE in future releases.

And to secure proper cell reselection for LTE HSDN (high speed dedicated network) users, the RAN2#101 meeting has agreed to support the mobility-state-based cell reselection priority handling and made the following agreements [2]:
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.
5
HSDN neighbouring cell list can be provided in SIB. FFS the content of the list.
In this contribution we discuss the necessity and principles of introducing the mobility-state-based cell reselection priority handling into NR.
2 Discussion
In [3] we explained that due to overlapped coverage between the LTE HSDN and public network near the railway or highway, UEs which are not in high-speed may camp on and initiate service from the HSDN due to its better coverage and/or dedicated resource. This is the very reason the mobility-state-based cell reselection priority handling was proposed and supported in LTE, which is:
When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e. higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e. lower than network configured priorities). [4]
It is expected that NR will deploy HSDN as well to support UE access on the high-speed trains or highways. Furthermore, there is a high possibility that NR public network near the railway or highway will overlap with LTE HSDN, and vice versa. Therefore NR will encounter the same issues as that in LTE, which may be solved by introducing the mobility-state-based cell reselection priority handling.
The principle of mobility-state-based cell reselection is that UEs in different mobility status should camp on corresponding cells which are prepared and optimized for these UEs. To achieve this in NR, the following three components are needed.
1) HSDN cell indication and list
To ensure that the UE know whether a cell conforms to its current mobility state, a broadcasted 1-bit indication is needed to indicate whether a cell is a HSDN cell or not. The LTE HSDN cell indication “hsdn-Cell-r15” in LTE SIB1 can be reused.
Proposal 1: Introduce 1 new bit indication in SIB1 to indicate the NR HSDN cell (reusing LTE mechanism).

To further help the UE camp on a proper cell according to its current mobility state, neighbouring HSDN cell lists can be broadcasted as well. For intra-frequency and inter-frequency reselection, the LTE mechanism (i.e. “intraFreqNeighHSDN-CellList-r15” in LTE SIB4 and “interFreqNeighHSDN-CellList-r15” in LTE SIB5) can be reused. Considering the possibility of “NR HSDN + LTE public network” and “LTE HSDN + NR public network” deployment, the inter-RAT case should be included as well for better NR/LTE alignment.
Proposal 2: HSDN neighbouring cell list with PCI(s) can be provided in SIB for intra-frequency, inter-frequency, and inter-RAT reselection.
2) UE MSE

The LTE MSE mechanism has been introduced into NR as a baseline, i.e. the UE can estimate its mobility state via counting the number of cell reselections during time period. Further enhancement or new methods can be employed in NR for more accurate estimation. For example, in LTE a parameter “cellEquivalentSize” can be configured in LTE SIB3 considering the size or concatenated RRU deployment case [3] of the HSDN cell, so that the UE counts the number of cell reselections for this cell as cellEquivalentSize instead of one. The NR MSE can reuse this enhancement while considering other new methods as long as it can help to improve estimation accuracy.
Proposal 3: Each cell can indicate the number of equivalent cells for MSE in system information. Other enhancement or method for better MSE is not precluded.
3) Mobility-state-based cell camping

When the UE has the knowledge of HSDN or public cell and its own mobility state, mobility-state-based cell camping can be performed. The UE treats the cells that match its current mobility state as highest priority cells, and thereafter the UE performs S-criteria or R-criteria among the highest priority cells. Only if there is no suitable cell in highest priority cell, can the UE choose from lower priority cells. To align with LTE operation, mobility-state-based priority is set to be ahead of the legacy frequency-based priority as well.
Proposal 4: When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e. higher than any other network configured priorities). 

Proposal 5: When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e. lower than network configured priorities). I
3 Conclusions
In this contribution we discuss introduction of mobility-state-based cell reselection priority handling into NR. We would like to propose:
Proposal 1: Introduce 1 new bit indication in SIB1 to indicate the NR HSDN cell (reusing LTE mechanism).

Proposal 2: HSDN neighbouring cell list with PCI(s) can be provided in SIB for intra-frequency, inter-frequency, and inter-RAT reselection. 
Proposal 3: Each cell can indicate the number of equivalent cells for MSE in system information. Other enhancement or method for better MSE is not precluded.
Proposal 4: When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e. higher than any other network configured priorities). 

Proposal 5: When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e. lower than network configured priorities). I
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