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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
The network may redirect a UE to a desired frequency by configuring Dedicated Frequency Offset, which makes UE discriminate other frequencies. However, Despite the Dedicated Frequency Offset, UE may perform inter-frequency cell reselection away from the desired frequency. In this case, UE may not trigger cell reselection back to the desired frequency, because in current cell-ranking criteria, Dedicated Frequency Offset is never applied for the serving cell (or intra-frequency neighbours).
The related text in TS 36.304 is provided below for reference:
	[bookmark: _Toc12401214]5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:



where:
	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency:
Except for NB-IoT, equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.
For NB-IoT equals to QoffsetDedicatedfrequency for any frequency other than the frequency of the dedicated frequency offset, if QoffsetDedicatedfrequency is valid, otherwise this equals to Qoffsetfrequency (if QoffsetDedicatedfrequency is valid Qoffsetfrequency is not used).

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 36.331 [3]

	QoffsetSCPTM
	Offset temporarily applied to an SC-PTM frequency as specified below. The offset is applied to all cells on the SC-PTM frequency. If QoffsetSCPTM is valid, Qoffset for inter-frequency neighbour cells is not used.







[bookmark: OLE_LINK110][bookmark: OLE_LINK109]In previous meeting, we discussed the problem. Companies recognized that current formula are problematic but we couldn’t reach consensus on the solutions.
	=> We will clarify one way or another – either UE keeps the offset to be applied after reselecting away from the preferred carrier, or UE discards the offset after reselecting away from the preferred carrier.
=> Postponed


In this contribution, we continue the discussion and look for acceptable solutions to the problem.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
Details of the problem
The Dedicated Frequency Offset provided by the network makes UE favour the (or, as described by 36.304 disfavour all other frequencies) frequency the UE is redirected to for the given time duration. 
· When the UE camps on a cell that is on desired frequency, in ranking algorithm for cell reselection, the UE disfavours all cells that are on different frequencies, as long as an associated timer is running (i.e. the Rn value for ranking in 36.304 disfavours inter-frequency cells by QoffsetDedicatedfrequency). 
· However, if the UE, due to cell reselection, camps on a cell on some other frequency than the desired frequency, then the current specification does NOT disfavour the current serving cell (even though it is not on the desired frequency), nor its intra-frequency neighbours. 
Such ranking criteria result in asymmetric UE behaviour: A non-desirable frequency is sometimes disfavoured but sometimes not. Then, once a UE camps on a non-desirable frequency, UE may not trigger cell reselection back to the desired frequency because the serving cell, even not desirable, is not disfavoured by UE with current formula (i.e., “-Qoffset” is not applied).
Solutions
Option 1: Apply Qoffset in Rs
To ensure symmetric UE behaviour, the UE should disfavour all cells on frequencies other than X in all cases (regardless where the UE is camping) as long as the dedicated frequency offset is valid. In this way, the UE is more likely to trigger cell reselection back to the desired frequency, which aligns better with the configurations by the network. Therefore, we propose to apply Qoffset in the cell-ranking criterion Rs for serving cell. In the corresponding field description, state that for serving and intra-frequency that are different from the desired frequency (with dedicated frequency offset), Qoffset equals to QoffsetDedicatedfrequency, if valid.
Option 2: Stop T322 and discard QoffsetDedicatedfrequency when UE reselects to a non-preferred frequency
In this option, when UE reselects to a non-preferred frequency, T322 is stopped and UE discards the configured QoffsetDedicatedfrequency. The idea is that the dedicated offset is configured at initial stage to make sure the UE stays on the preferred frequency, and once UE reselects to a non-preferred frequency, it means that the cell on new serving frequency is much better than the cell on the preferred frequency, and thus we don’t need to dedicated offset. The problem of this solution is that while in the same tracking area, the network has no idea whether the UE applies the offset or not. And thus the whole concept is unpredictable and de facto useless.
Option 3: Remove the whole feature
The formula in current specification leads to asymmetric UE behaviour, which must be fixed. If Option 1 cannot be accepted, considering the unpredictable UE behaviour in Option 2, an even simpler way is to remove the whole feature. 
Proposal 1:	Apply Qoffset in the cell-ranking criterion Rs for serving cell. In the corresponding field description, state that for serving and intra-frequency that are different from the desired frequency (with dedicated frequency offset), Qoffset equals to QoffsetDedicatedfrequency, if valid.
Proposal 2:	If Proposal 1 cannot be agreed, we should remove the whole feature of dedicated frequency offset in NB-IoT.
Conclusion
It is proposed to discuss and decide on the following proposal:
Proposal 1:	Apply Qoffset in the cell-ranking criterion Rs for serving cell. In the corresponding field description, state that for serving and intra-frequency that are different from the desired frequency (with dedicated frequency offset), Qoffset equals to QoffsetDedicatedfrequency, if valid.
Proposal 2:	If Proposal 1 cannot be agreed, we should remove the whole feature of dedicated frequency offset in NB-IoT.
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