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Introduction
Ping-pong cell reselection issue is confirmed in RAN2#AH1807 meeting [1]:

	 =>	RAN2 confirm the immediate cell reselection issue and figure out solution next meeting.



In this contribution, we’d like to give some solutions.
Solutions for Ping-pong cell reselection issue
In RAN2#101bis meeting, we agree that the UE does not need to read system information from neighbor cells for determining cell quality and ranking [2]. That means UE can’t determine cell quality and ranking after reading system information from all neighbor cells. On the other hand, it’s undesirable to check system information from all neighbor cells considering UE power consumption, so ping-pong cell reselection can’t be avoid just by UE implementation.
To simplify the analysis, we divide general solutions into two types:
UE and network based solution:
Option 1A: introducing cell specific offset in camping cell’s SIB3/4/5 and adding cell specific offset Qrxlevminoffsetcell or Qqualminoffsetcell into criterion S [3]
When evaluating RX level or quality of neighbor cell, the neighbor cell specific offset 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.
Option 1B: introducing carrier specific offset in camping cell’s SIB3/4/5 and adding a temporary carrier specific offset Qpingpongtemp into criterion S and R
1) For inter-frequency and inter-RAT case
	Srxlev > 0  AND  Squal > 0


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




2) For intra-frequency case
Rs = Qmeas,s +Qhyst 
Rn = Qmeas,n -Qoffset- Qpingpongtemp
For inter-frequency and inter-RAT case, a temporary carrier specific Qpingpongtemp needs to be broadcast in SIB4 (inter-frequency cell re-selection)/SIB5 (inter-RAT cell re-selection); for intra-frequency case, a temporary carrier specific Qpingpongtemp needs to be broadcast in SIB3 (intra frequency cell reselection).
UE based solution:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option2: UE stores the SIB1 of the ping-pong happened neighbor cell and adding a temporary cell specific offset Qpingpongcelltemp into criterion S and R
1) For inter-frequency and inter-RAT case
	Srxlev > 0  AND  Squal > 0


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


2) For intra-frequency case
Rs = Qmeas,s +Qhyst 
Rn = Qmeas,n -Qoffset- Qpingpongcelltemp
Where Qpingpongcelltemp is calculated by the following formula:
Qpingpongcelltemp>=(Q1-Q2)
In which Q1 is the Qrxlevmin/Qqualmin stored by UE reading from the SIB1 of ping-pong reselection issue happened cell; Q2 is the Qrxlevmin/Qqualmin reading from the SIB2/SIB4/SIB5 of the camping cell.
Qpingpongcelltemp is temporary applied to criterion S and R when ping-pong cell reselection issue happened.
In our understanding, ping-pong cell reselection issue is not a common case, so we think the solution should have little influence on the normal case. On the other hand, the ping-pong issue happened neighbor cell may be an intra/inter frequency or inter-RAT cell. So the temporary solution should both be added to criterion S and R.
Proposal 1: The solution should be applied to criterion S and R temporarily when UE has detected ping-pong cell reselection issue.
Compared Option1A/Option1B/Option2, we find UE may miss some suitable candidate cells if an additional cell specific offset is always added into criterion S and R when there is no ping-pang issue happened. More addition, there is no cell identity related information specified in criterion S and R, so we think the additional offset should be carrier specific if this offset is broadcasting in system information. If we agree UE shall store the SIB1 of the ping-pong happened neighbor cell when detected by UE, a cell specific offset can be added into criterion S and R. So we think Option1B/Option2 is preferred.
Proposal 2: RAN2 to discuss Option1A/Option1B/Option2 and decide which one is preferred.
Conclusion
According to the analysis above, we proposal:
Proposal 1: The solution should be applied to criterion S and R temporarily when UE has detected ping-pong cell reselection issue.
Proposal 2: RAN2 to discuss Option1A/Option1B/Option2 and decide which one is preferred.
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