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1 Introduction
In last RAN2#101 meeting, the following agreements are achieved regarding to HSDN indication, mobility state estimation and HSDN based cell reselection.

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 further discuss on the UE behaviour according to the achieved agreement.
2 Discussion
In last meeting, it was agreed that UE in high mobility state prioritize HSDN cell regardless of frequency priority. And UE not in high mobility state deprioritize HSDN cell. This mechanism is different from the legacy frequency priority based cell reselection. So in this contribution, we call the new mechanism as HSDN based cell reselection. Compared with legacy cell reselection, HSDN-capable UE also need to read neighboring cell’s SIB1 to know if it is HSDN cell before cell reselection or read neighbouring HSDN cell list.
One question is still in suspense, whether HSDN capable UE need always perform HSDN based cell reselection regardless of frequency priority. 
If UE is always supposed to perform HSDN based cell reselection, the frequency priority is overwritten. And in addition, if there is no HSDN neighbour cell lists broadcasted in SIB4/SIB5, UE always needs to read neighbour cell’s SIB1 while performing cell reselection ranking. And, although in some area there is no HSDN cells nearby at all, HSDN-capable UE will also always search for HSDN cell.
Proposal 1: UE is not supposed to perform HSDN-based cell reselection all the time and a trigger is needed.

Next question is when to trigger the UE to perform HSDN based cell reselection. In order to let high mobility state UE reselect to HSDN cells and let medium or normal mobility state UE reselect to other cells, the trigger needs to be broadcasted in all the cells near HSDN, including HSDN cells and other cells. Based on current agreements, it seems 3 signalling can be the candidate trigger: 
· Candidate trigger 1: hsdn-Cell IE in SIB1

When UE receives hsdn-Cell IE in SIB1, UE perform HSDN based cell reselection. But only HSDN cell set the hsdn-Cell IE to true. Normal cells don’t broadcast hsdn-Cell IE. So the problem is that when a UE camps on normal cell nearby HSDN cell, although the UE speeds up, UE is not triggered to perform HSDN based cell reselection. 
Observation 1: hsdn-Cell IE is not a suitable trigger for HSDN based cell reselection.
· Candidate trigger 2: cellEquivalentSize IE in SIB3

The HSDN based cell reselection may be trigger by cellEquivalentSize IE. However, not only HSDN cell can broadcast this IE, but also normal cells (e.g. macro cell) can broadcast this IE for accurate mobility state estimation. In addition, not all HSDN cells have to be concatenated by several cells, which means HSDN cells may not broadcast cellEquivalentSize IE.  
Observation 2: cellEquivalentSize IE is not suitable to be the trigger.

· Candidate trigger 3: intraFreqNeighHSDN-CellList or interFreqNeighHSDN-CellList IE in SIB4/5

As we discussed above, in order to let high mobility state UE reselect to HSDN cells and let medium or normal mobility state UE reselect to other cells, the trigger needs to be broadcasted in all the cells near HSDN, including HSDN cells and other cells. If intraFreqNeighHSDN-CellList and interFreqNeighHSDN-CellList are the triggers, it requires operator to configure these IEs in all the cells near HSDN.

The benefit of broadcasting neighbouring HSDN cell list is that UE don’t have to read SIB1 of each neighbouring cell to check whether it’s a HSDN cell or not. But there are also some restrictions. The neighbouring HSDN cell list looks more like whitelist that UE in high mobility state only consider the cells in the list as candidate HSDN cells. This requires operator to configure all the potential HSDN cells in SIB4 and SIB5 in case UE moves so fast that UE runs into the HSDN cell which is out of the list. But in the real network, it is really difficult to guarantee that operator can set sufficient neighbouring HSDN cells list in all the cells near HSDN. The neighbouring HSDN cell list is more like an optional configuration and is not suitable to play the role of trigger. 
Observation 3: intraFreqNeighHSDN-CellList or interFreqNeighHSDN-CellList IE is not suitable to be the trigger.

As the current agreed parameters in SIB are not suitable to trigger HSDN capable UE to perform HSDN-based cell reselection, we think we need to find solutions. A simpler solution is that the trigger can be either cell specific or frequency specific. 
For cell specific trigger, the trigger can be broadcasted in SIB3 to trigger the UE who is camping on this cell to perform HSDN based cell reselection. If serving cell broadcasts neighbouring HSDN cell list, UE looks into HSDN cell list to find HSDN cells. Otherwise, UE in any mobility state needs to look into the SIB1 of each neighbouring cell to check out whether it is HSDN cell or normal cell.

For frequency specific trigger, the trigger can be broadcasted in SIB4 and SIB5 to trigger the UE who is camping on this cell to perform HSDN based cell reselection and indicate on which frequency the HSDN cells are. If serving cell broadcasts neighbouring HSDN cell list, UE looks into HSDN cell list to find HSDN cells. Otherwise, UE in high mobility state only needs to look into SIB1 of the neighbouring cells on the HSDN frequency. But UE in medium or normal mobility state still needs to look into SIB1 of each neighbouring cell to find normal cells, since there may be normal cells on the HSDN frequency. Therefroe, the benefit is limited compared with cell specific trigger.
The frequency specific trigger is configured per frequency. Therefore, the frequency specific trigger takes more overhead in system information than cell specific trigger, but limited benefit can be achieved. We slightly prefer to adopt cell specific trigger.
Proposal 2: 1 bit HSDN-Trigger is introduced in SIB3 to trigger UE to perform HSDN-based cell reselection.

3 Conclusions
In this paper, we further discuss HSDN related UE behaviour and candidate trigger. We would like to propose:
Proposal 1: UE is not supposed to perform HSDN based cell reselection all the time.

Proposal 2: 1 bit HSDN-Trigger is introduced in SIB3 to trigger UE to perform HSDN based cell reselection.
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