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1. Introduction
This paper discusses access restriction and cell reselection enhancement for NES.   
2. Discussion 
2.1 Barring legacy UEs
RAN2#119bis made the following agreements .  
Agreements:
1 There is a need to allow NES cells to prevent legacy UEs from camping. FFS the definition of NES cells.
2 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.      

To support network to bar legacy UEs from accessing NES cell, RAN2 is considering the following options: 
· A) Intra/InterFreqExcludedCellList  
· B) cellBarred
· C) Cell reservation fields in MIB/SIB.
We analyse each option by clarifying how it works and its additional impact with some remarks. 
Option A 
· How it works:
· xxxExcludedCellList should be configured to include NES cells so that legacy UEs excludes the NES cells from cell reselection candidates. 
· NES capable UEs should ignore the ExcludedCellList so that they can consider the NES cells as cell reselection candidate cells. 
· Additional specification impact:
· We may have to support using xxxexcludedCellList for NES capable UEs as well. So, we need to introduce another ExcludedCellList only applicable to NES capable UEs (e.g., ExcludedCellListNES) in SIB/4. 
· Further evaluation:
· Option A can prevent legacy UEs from reselecting NES cells but this option cannot prevent legacy UEs from selecting and camping NES cells. 
· Based on the discussion, we think option A alone is neither attractive nor enough.  
Option B
· How it works
· cellBarred in MIB of NES cell should be set to barred. 
· NES capable UEs should ignore the cellBarred. 
· Additional specification impact
· We may have to support access control for NES capable UEs based on 1-bit barring mechanism. Then, we need to introduce a another cellBarred field only applicable to NES capable UEs (e.g., cellBarredNES) in SIB1 
· Further evaluation
· This solution can effectively prevent legacy UEs from camping in NES cells. 
· Note that we already use this kind of mechanism to control access for NTN UEs and access from RedCap UEs 
· This solution cannot avoid legacy UEs from reselecting NES cells in the first place. Legacy UEs will attempt to camp on the NES cell by acquiring MIB and then leave the NES cell only after identifying the cellBarred set to barred. 
· Based on the discussion, we think option B alone can work. If further optimization to avoid legacy UEs from reselecting NES cells in the first place, option A can be further considered, but such optimization is not considered essential. That is, option B is sufficient. 
Option c
· How it works
· To bar legacy UEs that is not capable of NPN from NES cell, cellReservationForOtherUse should be set to true in NES cell
· To bar NPN capable UEs from NES cell, cellReservationForFutureUse should be set to true in NES cell. 
· NES capable UEs should ignore both cellReservationForOtherUse and cellReservationForFutureUse in NES cell. 
· Additional specification impact
· To control access from UEs that are joint-capable of NPN and NES from NPN+NES cell, we need to introduce a new cell reservation field, e.g., cellReservationForFutureUse2. If this field is absent, the UE should consider that the cell is not reserved. Otherwise the UE should consider the cell as barred. 
· Further evaluation
· This option can prevent legacy UEs from camping in NES cell. 
· Access restriction based on cell reservation in NES cell should be built on top of existing access control handling used for access control in NPN cells, which slightly complicates access control mechanism in NES cell, as discussed above for this option.   
· Based on the discussion, we think option C can work but this option is not preferred given that other like option B is simple and sufficient. 
Comparing the options, we conclude that option B alone is sufficient to prevent legacy UEs from accessing NES cells. If option B is taken, we need to introduce a new cell barring field in SIB1 that is only applicable to NES capable UEs. 
Proposal 1: NES cell can set cellBarred in MIB to barred in order to prevent legacy UEs from accessing NES cells. NES capable UEs ignores cellBarred.  
Proposal 2: Introduce a new cell barring field in SIB1 only applicable to NES capable UEs. If this field is set to barred, NES capable UEs shall consider this cell as barred. 
Proposal 3: RAN2 assumes that configuring xxxExcludedCellList including NES cells to help legacy UEs avoid reselecting NES cells is not essential. 

2.3 (De)prioritization of NES cell for cell selection/reselection 
RAN2#119bis made the following agreement.  
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.


Intra-frequency reselection case
We discuss if any new cell reselection mechanism for prioritizing or deprioritizing NES cells is needed. Intra-NR cell reselection is limited to frequencies listed in SIB3 and SIB4. Currently network can configure Qoffset to prioritize or deprioritize certain cell(s) in SIB3/4 for cell reselection. Qoffset can be configured for each neighbour cell included in the intra-frequency neighbour cell info in SIB3 and equal priority inter-frequency neighbour cell info in SIB4, and Qoffset ranges from -24 dB to +24 dB, which is sufficient to enable relative (de)prioritization by using smaller value of |Qoffset|or even virtually absolute (de)prioritization by using larger value of |Offset|. So, Qoffset is applicable to prioritize or deprioritize NES cells for cell reselection. Note that Qoffset has been introduced in the beginning of NR standalone, i.e., it is applicable to legacy UEs as well.  
Observation 1: Qoffset is applicable to prioritize or deprioritize NES cells for cell reselection. 
If network wants to apply different prioritization policy for legacy UEs and NES capable UEs, e.g., prioritizing NES cells by NES capable UEs while deprioritizing NES cells by legacy UEs, Qoffset does not work well, since the Qoffset is a brocast parameter. 
Observation 2: Qoffset is useful if network wants to apply common prioritization policy for legacy UEs and NES capable UEs. Existing Qoffset is not useful if network wants to apply different prioritization policy for legacy UEs and NES capable UEs. 
To enable differentiated prioritization policy, the easiest way is to introduce another Qoffset (e.g., QoffsetNES) applicable only to NES capable UEs. Network configures existing Qoffset to control reselection for legacy UEs and new Offset (OffsetNES) to control reselection for NES capable UEs. Then, NES capable UEs ignore existing Qoffset but apply QoffsetNES instead. 
Proposal 4: Offset works fine if network wants to apply a common prioritization policy for legacy UEs and NES capable UEs. 
Proposal 5: To discuss if differentiated prioritization policy for NES cells should be able to apply for legacy UEs and for NES capable UEs respectively (e.g., de-prioritization of NES cells by legacy UEs and prioritization of NES cells by NES capable UEs, or vice versa)
Proposal 6: If RAN2 agrees to support differentiated cell reselection prioritization policy for legacy UEs and forNES capable UEs respectively, introduce a new Qoffset (e.g., QoffsetNES) dedicated to NES capable UEs. NES capable UEs ignore existing Qoffset but apply QoffsetNES instead. 

Inter-frequency reselection 
Inter-frequency reselection is governed by cell reselection priority. By configuring cell reselection priority in a certain way, some frequency layers are prioritized while others are deprioritized. Note that network can configure cell reselection priority via broadcast signalling as well as dedicated signalling. So, if some frequency layers need to be prioritized or deprioritized for a certain UE, network can configure a proper set of cell reselection priorities to the UE via dedicated signalling. This means that existing cell reselection priority allows both common prioritization policy and differentiated prioritization policy for legacy UEs and NES capable UEs. That is, cell reselection priority is sufficient to control prioritization or de-prioritization of certain frequency layers including NES cells regardless of UE capabilities
Observation 3: cell reselection priority is applicable to prioritize or deprioritize frequency layers including NES cells for cell reselection. 
Observation 4: cell reselection priority allows both common prioritization policy and differentiated prioritization policy for legacy UEs and NES capable UEs.   
Proposal 7: Existing cell reselection can work well to prioritize or deprioritize frequency layers including NES cells for cell reselection. 
NES state-dependent dynamic (de-)priroitization parameter adjustment
While it is unclear what NES ‘state’ means, a cell may change from normal operation mode to a NES operation mode (or NES state) and vice versa. Once a cell enters NES operation mode (NES state), there may be several NES ‘sub-states’, depending on how the NES (sub-) states are defined. 
If broadcast reselection control parameters needs to be updated whenever any neighbour cell’s NES state changes, system information change modification procedure should be triggered very often. This would affect every UEs in the cell by making them acquire SIB1 again and again. To resolve the problem, some proposals have been suggested by several companies. The proposals differ in the details but the general idea is that the real-time NES states of neighbour cells are notified to UE via RRC broadcast or lower layer signalling, and any update of this real-time NES states of neighbor cells does not trigger system information update procedure. UE applies pre-configured adjustment parameters depending on the real-time NES states. This idea may solve the aforementioned problem but it has the following drawbacks
· Legacy UE cannot benefit from this mechanism, since legacy UEs shall rely on existing parameters. 
· Real-time notification of neighbour cells’ NES state to NES capable UEs may trigger frequent reselection to NES capable UEs, resulting in more UE power consumption. Network energy saving should not sacrifice UE’s power. 
We think it is sufficient to rely on existing SI modification mechanism to update broadcast reselection parameters for (de-)prioritization of NES cells. For dedicated reselection parameters, existing mechanism is sufficient, i.e., the dedicated reselection parameters should be considered valid for a validity duration without getting affected by NES state of the neighbour cells.  
Proposal 8: RAN2 relies on existing mechanism to update cell reselection parameters (Qoffset and/or cell reselection priority)
  
3. Conclusion 
We discuss access restriction and cell reselection enhancement for NES and make the following observations and proposals.  

Barring legacy UEs
Proposal 1: NES cell can set cellBarred in MIB to barred in order to prevent legacy UEs from accessing NES cells. NES capable UEs ignores cellBarred.  
Proposal 2: Introduce a new cell barring field in SIB1 only applicable to NES capable UEs. If this field is set to barred, NES capable UEs shall consider this cell as barred. 
Proposal 3: RAN2 assumes that configuring xxxExcludedCellList including NES cells to help legacy UEs avoid reselecting NES cells is not essential. 

(De)prioritization of NES cell for cell selection/reselection
Observation 1: Qoffset is applicable to prioritize or deprioritize NES cells for cell reselection. 
Observation 2: Qoffset is useful if network wants to apply common prioritization policy for legacy UEs and NES capable UEs. Existing Qoffset is not useful if network wants to apply different prioritization policy for legacy UEs and NES capable UEs. 
Proposal 4: Offset works fine if network wants to apply a common prioritization policy for legacy UEs and NES capable UEs. 
Proposal 5: To discuss if differentiated prioritization policy for NES cells should be able to apply for legacy UEs and for NES capable UEs respectively (e.g., de-prioritization of NES cells by legacy UEs and prioritization of NES cells by NES capable UEs, or vice versa)
Proposal 6: If RAN2 agrees to support differentiated cell reselection prioritization policy for legacy UEs and forNES capable UEs respectively, introduce a new Qoffset (e.g., QoffsetNES) dedicated to NES capable UEs. NES capable UEs ignore existing Qoffset but apply QoffsetNES instead. 

Observation 3: cell reselection priority is applicable to prioritize or deprioritize frequency layers including NES cells for cell reselection. 
Observation 4: cell reselection priority allows both common prioritization policy and differentiated prioritization policy for legacy UEs and NES capable UEs.   
Proposal 7: Existing cell reselection can work well to prioritize or deprioritize frequency layers including NES cells for cell reselection. 

NES state-dependent dynamic (de-)priroitization parameter adjustment
Proposal 8: RAN2 relies on existing mechanism to update cell reselection parameters (Qoffset and/or cell 
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