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1 Introduction
The immediate or ping-pong cell reselection problem was observed in our real LTE network [1] due to the absent of cell specific Qrxlevmin/Qqualmin value for S criteria evaluation of neighbour cells. This problem has been discussed in RAN2#89 meeting but no optimized solution was achieved [2]. In this contribution, we further provide our analysis on this issue and present corresponding suggestions in NR to avoid the issue from the beginning.
2 [bookmark: OLE_LINK279][bookmark: OLE_LINK280][bookmark: OLE_LINK305][bookmark: OLE_LINK306]Discussion
[bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK1]According to the current specification [3][4], the cell selection criterion S in normal coverage is fulfilled when:
	Srxlev > 0  AND  Squal > 0


where:
	[bookmark: _Hlk505630812]Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


Here Qrxlevmin/Qqualmin is a cell specific parameter broadcast in SIB1 which is defined as the minimum required RX level in the cell. It can be configured a different value in different cell according to each cell’s traffic load, uplink coverage requirement and the types of gNB (e.g., gNBs with different number of antennas). At the same time, for facilitating the cell reselection, a frequency specific parameter Qrxlevmin/Qqualmin is introduced in SIB3/SIB4/SIB5 respectively for intra-frequency, inter-frequency, and inter-RAT reselection cases to simplify the UE behaviour by further clarification “The UE does not need to read system information from neighbor cells for determining cell quality and ranking,” which is agreed in RAN#101bis meeting [5]. It means that in NR UE would only use the frequency specific parameter Qrxlevmin/Qqualmin indicated by camping cell to calculate the neighbour cell’s quality during cell reselection without taking the difference of individual neighbour cells on each frequency into account. 
When a UE try to reselect to a target cell which fulfilling the S criteria according to the frequency specific Qrxlevmin/Qqualmin in camping cell’s SIB3/4/5, it would realize immediately that the target cell should not be camped on because this cell doesn’t fulfill S criteria with the target cell’s cell specific Qrxlevmin/Qqualmin in SIB1 which is much higher that the frequency specific parameters broadcast in original camping cell’s SIB3/4/5. As a result, immediate cell reselection or ping-pong cell reselection may happen. This would extend the cell re-selection procedure and increase the UE un-accessible time.
Observation 1. [bookmark: _GoBack]When the cell-specific Qrxlevmin/Qqualmin broadcast in target cell’s SIB1 is larger than the frequency-specific Qrxlevmin/Qqualmin broadcast in original camping cell’s SIB3/4/5, an immediate cell reselection or ping-pong cell reselection may happen.
Observation 2. Immediate cell reselection or ping-pong cell reselection would not extend the cell re-selection procedure and increase the UE’ un-accessible time.
Possible solution could be considered as follows:
Introducing cell specific offset for S criteria evaluation of neighbour cells
When evaluating neighbour cell’s RX level or quality, the neighbour cell specific Qrxlevminoffsetcell or Qqualminoffsetcell is considered. 
	Srxlev > 0  AND  Squal > 0


where:
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset + Qrxlevminoffsetcell)– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset + Qqualminoffsetcell) - Qoffsettemp


In this case, neighbour cells’ Qrxlevminoffsetcell and Qqualminoffsetcell need to be broadcast in SIB3 (intra frequency cell reselection)/SIB4 (inter-frequency cell re-selection)/SIB5 (inter-RAT cell re-selection) of the camping cell.
Proposal 1. Broadcast neighbour cell’s Qrxlevminoffsetcell and Qqualminoffsetcell in camping cell’s SIB3/4/5.
3 Conclusion
In this contribution, we analyzed the immediate cell reselection problem happened in our real network and propose a solution to solve it. 
Observation 1. When the cell-specific Qrxlevmin/Qqualmin broadcast in target cell’s SIB1 is larger than the frequency-specific Qrxlevmin/Qqualmin broadcast in original camping cell’s SIB3/4/5, an immediate cell reselection or ping-pong cell reselection may happen.
Observation 2. Immediate cell reselection or ping-pong cell reselection would not only delay the cell re-selection but also lead to unnecessary system information reading.
Proposal 1. Broadcast neighbour cell’s Qrxlevminoffsetcell and Qqualminoffsetcell in camping cell’s SIB3/4/5.
In addition, we kindly ask RAN2 to agree the following TP in the Appendix.
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[bookmark: _Toc517221775]5.2.3.2	Cell Selection Criterion
The cell selection criterion S in normal coverage is fulfilled when:
	Srxlev > 0  AND  Squal > 0


where:
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset + Qrxlevminoffsetcell)– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset+ Qqualminoffsetcell) - Qoffsettemp


where:
	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	[bookmark: _Hlk513297296]Minimum required RX level in the cell (dBm). If the UE supports SUL frequency for this cell, Qrxlevmin is obtained from q-RxLevMin-sul, if present, in SIB1, else Qrxlevmin is obtained from q-RxLevMin in SIB1.

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [9]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [9]

	Qrxlevminoffsetcell
	Cell specific offset to the signalled Qrxlevmin for the neighbour cell’s Srxlev evaluation

	Qqualminoffsetcell
	Cell specific offset to the signalled Qqualmin for the neighbour cell’s Squal evaluation

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);
else:
max(PEMAX1 –PPowerClass, 0) (dB)
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