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1	Introduction
In the last RAN2 meeting, the following agreements are made for handover
Agreements:
1. There is a need to allow NES cells to prevent legacy UEs from camping. FFS the definition of NES cells.
1. Whether to bar legacy UEs is configurable by NES cells in Idle/Inactive mode and the network should be able to allow NES-capable UEs to camp on the NES cell.   Options to bar UEs to be considered are 1) UseIntra/InterFreqExcludedCellList (FFS on the exact mechanism and spec impact) and 2) use cellBarred or cell reservation fields in MIB/SIB.      
1. The network should be able to configure NES capable UEs to (de)prioritize NES cells.  mechanism such as can be considered for both frequency and cell levels cell selection/reselection (de)prioritization.  FFS on whether the existing mechanism is sufficient.

In this contribution, the handling of legacy UEs and NES capable UEs on NES cell is further discussed.
2	Discussion
2.1	Handling of legacy UE and NES capable UEs in Cell selection/reselection
In the last RAN2 meeting, RAN2 agreed that there is a need to prevent legacy UEs from camping on the NES cell. This can be done via existing mechanisms as follow: 
1. CellBarred in the MIB
2. CellReservedForOtherUse/CellReservedForFutureUse
3. InterFreq/IntraFreqExcludedCellList
For 1), if CellBarred in the MIB is used to bar legacy UE only, there is a need to introduce another bit in the MIB to allow the cell to bar the NES capable UE. As there is only 1 bit left in the MIB, this bit should be reserved for very critical issue that may arise in the future. Hence, we should avoid using the CellBarred in the MIB for a NES cell to bar legacy UEs. 
For 2), CellReservedForOtherUse is used to bar non-NPN UEs from using an NPN-only cell. CellReservedForFutureUse is introduced to bar NPN UEs in the cell which may not be suitable for legacy NPN UE.  CellReservedForOtherUse/CellReservedForFutureUse can be used to bar legacy non-NPN UE/NPN UE from accessing the NES cell. However, additional cell reservation bit(s) need to be introduced to bar NES capable non-NPN/NPN capable UEs on cells where NES capable non-NPN/NPN capable UE are not allowed. 
The following table show one way on how it can work to bar legacy non-NPN UE, legacy NPN UE and NES capable UE:
	CellReservedForOtherUse
(legacy non-NPN and non NES capable UE)
	CellReservedForFutureUse
(NPN capable but non NES capable UE)
	New bit for non NPN and NES capable UE

	New bit for NPN and NES capable UE
	UE behaviour
	Cell type

	False
	False
	False
	False
	All UEs can use the cell
	Legacy cell

	True
	False
	False
	False
	All non-NPN legacy UEs are barred

	Legacy NPN only cell

	True
	True
	False
	False
	All non-NES capable UEs are barred
NES capable UEs can use the cell
	NES Cell. 

	True
	True
	True
	False
	All non-NES capable UEs and non-NPN capable but NES capable UEs are barred
NES capable NPN UE can use the cell
	NES NPN only cell

	True 
	True
	True
	True
	All UEs are barred.
	Future cell type



Above table shows that it is feasible to use cell reservation mechanism to bar all UEs (i.e. legacy non-NPN UE, legacy NPN UE and NES capable UE) using 2) in different cell types.For 3), again if InterFreq/IntraFreqExcludedCellList is used by legacy UE for excluding NES cell, then there is a need to have another InterFreq/IntraFreqExcludedCellList to exclude cell for NES capable UE. Based on Observation#2, this approach can work for the NES cell (Cell Type 1 and 3) that are being studied by RAN2 since SIB1 is present.
Both 2) and 3) can be used to prevent legacy UEs from accessing NES cell while allowing NES capable UEs to camp and access NES cell. However, while 2) handles both cell selection and reselection, 3) is only useful for cell reselection.  We think that only one mechanism is needed and 2) is sufficient mechanism for this purpose.  There is no need for further optimisation for cell reselection using excluded cell list as in 3) for legacy UE handling.  
[bookmark: _Hlk117946910]Observation#1: Using CellBarred in the MIB for preventing legacy UE accessing the NES cell may require using the last spare bit in the MIB for barring NES capable UEs. This should be avoided.
Observation#2: Extending CellReservedForOtherUse/CellReservedForFutureUse in the SIB1 for preventing legacy UEs accessing the NES cell is applicable to both cell selection and reselection
Observation#3: Extending InterFreq/IntraFreqExcludedCellList in the SIB1 for preventing legacy UE accessing NES cell is only applicable to cell reselection. 
Based on the observations, extending CellReservedForOtherUse/CellReservedForFutureUse in the SIB1 for preventing legacy UEs accessing the NES cell seems sufficient for both cell selection/reselection.
Proposal#1: Only include CellReservedForOtherUse/CellReservedForFutureUse to prevent legacy UEs camping on NES cells in the WI phase.
Proposal#1-1: Introduce 2 further bits in SIB1:
· 1 bit to enable NPN only NES cell to bar non-NPN but NES capable UEs
· 1 bit to enable future type cell to bar NPN only but NES capable UEs
TP is shown in Section 5.
2.2	Down prioritisation/de-prioritisation NES cell for NES capable UE
The use of (de)-prioritisation is confusing to us as it is used for a different feature where the UE is provided with the deprioritisationReq flag to consider the current frequency in the RRC Release. Hence, we should avoid using this term here and use instead down-prioritisation for a NES cell.
Our understanding of the intention of the down-prioritisation of NES cell for NES capable UE is to allow the network to control the NES capable UEs from entering a NES cell.  There are 2 ways of down prioritisation of a NES cell for cell reselection based on the existing methods: 
(1) to indicate a positive/negative offset to be used during cell selection/reselection and
(2) to define a frequency priority. 
Regardless of which ways, in our understanding, the main purpose is to discourage NES capable UE to reselect to NES cell to keep the load low in the NES cell.  Otherwise
Observation#4: The main purpose of the prioritisation of NES cell is basically to down prioritise NES capable UEs to reselect to NES cell to keep the load low in the NES cell. 
For (1), current offset per cell (i.e. Qoffset between serving cell and neighbour) is used for deriving the ranking of intra-frequency cells and equal priority of inter-frequency cells. This will allow the UE to pick the cell with the highest ranked cell among the serving and neighbour cells of equal priority. This can be used also for down prioritising intra and inter-frequency NES cells of equal priority to the current serving cell.
Observation#5: Qoffset between serving cell and neighbour can be used for down prioritising intra- and inter-frequency neighbour NES cells of equal priority to the current serving cell.
For (2), there are the cell reselection priority provided in the SIB and dedicated frequency priority provided by the network to the UE during RRC release. Cell reselection priority provided in the SIB provides the common frequency priority for both legacy and NES capable UEs. The dedicated frequency priority provided over dedicated RRC signalling overwrites the common frequency priority and can be used by the UE to down prioritise frequencies with NES cells. This can be used also for deprioritising frequencies with NES cell.
Observation#6: For frequency priority cell reselection, dedicated priority can be used to allow for priority differentiation between legacy and NES capable UEs and among NES capable UEs. With the legacy UEs being barred from camping on NES cell as in Proposal 1 (i.e. using existing cell reservation bits to bar non-NES capable UE from camping on a NES cell), the prioritisation mechanism is just to down prioritise NES capable UEs. The existing mechanisms using Qoffset and frequency priority already provide the network to down prioritise NES UEs from cell reselecting to the NES cell as in Observation#5 and #6.
Observation#7: With the legacy UEs being barred from camping on NES cell as in Proposal 1 (i.e. using existing cell reservation bits to bar non-NES capable UE from camping on a NES cell), the existing mechanisms using Qoffset and frequency priority already provide the network to down prioritise NES capable UEs from cell reselecting to the NES cell as in Observation#5 and #6.
Based on the above observations, we do not see enhancement needed for down prioritisation of NES cell for NES capable UEs. This existing mechanism is sufficient to allow the NES capable UEs to down prioritise the NES cell.
Proposal#2: No further enhancement is required for down prioritisation of NES cell for NES capable UE. 
3	Conclusion
It is requested that RAN2 agree to the proposals and observations below:
Observation#1: Using CellBarred in the MIB for preventing legacy UE accessing the NES cell may require using the last spare bit in the MIB for barring NES capable UEs. This should be avoided.
Observation#2: Extending CellReservedForOtherUse/CellReservedForFutureUse in the SIB1 for preventing legacy UEs accessing the NES cell is applicable to both cell selection and reselection
Observation#3: Extending InterFreq/IntraFreqExcludedCellList in the SIB1 for preventing legacy UE accessing NES cell is only applicable to cell reselection. 
Based on the observations, extending CellReservedForOtherUse/CellReservedForFutureUse in the SIB1 for preventing legacy UEs accessing the NES cell seems sufficient for both cell selection/reselection.
Proposal#1: Only include CellReservedForOtherUse/CellReservedForFutureUse to prevent legacy UEs camping on NES cells in the WI phase.
Proposal#1-1: Introduce 2 further bits in SIB1:
· 1 bit to enable NPN only NES cell to bar non-NPN but NES capable UEs
· 1 bit to enable future type cell to bar NPN only but NES capable UEs
Observation#4: The main purpose of the prioritisation of NES cell is basically to down prioritise NES capable UEs to reselect to NES cell to keep the load low in the NES cell. 
Observation#5: Qoffset between serving cell and neighbour can be used for down prioritising intra- and inter-frequency neighbour NES cells of equal priority to the current serving cell.
Observation#6: For frequency priority cell reselection, dedicated priority can be used to allow for priority differentiation between legacy and NES capable UEs and among NES capable UEs. 
Observation#7: With the legacy UEs being barred from camping on NES cell as in Proposal 1 (i.e. using existing cell reservation bits to bar non-NES capable UE from camping on a NES cell), the existing mechanisms using Qoffset and frequency priority already provide the network to down prioritise NES capable UEs from cell reselecting to the NES cell as in Observation#5 and #6.
Proposal#2: No further enhancement is required for down prioritisation of NES cell for NES capable UE. 
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5	Text Proposals to [1]
6.X.1	Cell selection/reselection
For backward compatibility, there is a need to allow NES cells to prevent legacy UEs from camping. NES cells should be able to configure whether to prevent legacy UEs, while allowing NES-capable UEs to camp on. Possible solutions may include but not limited to:
· Use IntraFreqExcludedCellList/InterFreqExcludedCellList
· Use the cellBarred or cell reservation fields in MIB/SIB
Using CellBarred in the MIB for preventing legacy UE accessing the NES cell may require using the last spare bit in the MIB for barring NES capable UEs. This should be avoided. Extending CellReservedForOtherUse or CellReservedForFutureUse in the SIB1 for preventing legacy UEs accessing the NES cell is applicable to both cell selection and reselection. Extending InterFreq/IntraFreqExcludedCellList in the SIB1 for preventing legacy UE accessing NES cell is only applicable to cell reselection. Extending CellReservedForOtherUse or CellReservedForFutureUse in the SIB1 for preventing legacy UEs accessing the NES cell is sufficient for both cell selection/reselection.
Editor's note: FFS whether to keep the terminology of “NES cells” and its definition, or change it to“a cell that uses an NES technique”.
Editor's note: FFS the exact mechanism and the spec impacts.
The NW should be able to configure NES-capable UEs to prioritize/downe-prioritize a specific NES cell or NES cells on a specific frequency. The existing mechanism for cell prioritisation/down-prioritisation is sufficient.
Editor's note: FFS whether the existing mechanism for cell prioritization/de-prioritization is sufficient.



