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1 Introduction
In RAN2#111-e meeting, the study item on Reduced Capability is discussed for the first time. The following agreements on access restriction of RedCap UE are made: 
Agreements:

1. An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. FFS whether the indication is explicit or implicit. 

2. UAC mechanism also apply to REDCAP UEs.

3. System information indicates whether REDCAP operation is allowed/barred on a frequency. FFS reuse the legacy intraFreqReselection or introduce separate flag

4. Further discuss enhancement of UAC for REDCAP UEs, including e.g.:


a. define new Access Identity for REDCAP UEs


b. define new Access Categories for REDCAP UEs


(for any final decision we need to check with SA1 and/or CT1)

In this contribution, we would like to discuss whether the indication on RedCap UE camping is explicit or implicit and how to indicate whether RedCap operation is allowed/barred on a frequency. We also share some further consideration on cell reselection. 
2 Discussion 
Indication on whether a REDCAP UE can camp on the cell
RAN2 agrees that an indication in system information is needed to indicate whether a REDCAP UE can camp on the cell and there is an FFS whether the indication is explicit or implicit. From RAN2 perspective, there can be the following options for explicit indication and implicit indication: 
· Explicit indication
· Option 1a: by a RedCap-support indication. If this indication is present, the RedCap UE can consider the cell as support of RedCap UE and not barred.

· Option 1b: by a separate cellBarred indication for RedCap UE from the current cellBarred IE in MIB. The RedCap UE can determine the cell status according to the indication, e.g. barred or not barred.
· Implicit indication

· Option 2a: By presence of RedCap configuration parameters. The RedCap configuration parameters can be RACH configuration, CORESET/search space configuration and so on. 
· Option 2b: By the bandwidth of CORESET#0. If a RedCap UE does not support the bandwidth of CORESET#0 of a cell, it considers the cell as barred. 
· Option 2c: By the bandwidth of initial BWP. If a RedCap UE does not support the bandwidth of the initial DL BWP of a cell, it considers the cell as barred.
The explicit indication (Option 1a or Option 1b) may have some signalling overhead, e.g. require 1 additional bit in the system information if we do not differentiate the RedCap UE type or capability, but the explicit indication is simple and straightforward. Since MIB has only 1 spare bit, the required bit(s) for the explicit indication is better to be introduced in SIB1. 
The implicit indication can save the signalling overhead in system information. In the options of the implicit indication, Option 2a makes use of RedCap UE specific configuration parameters, which may depend on RAN1 design on the configuration for the RedCap UE’s initial access. On the other hand, Option 2b or 2c has no impact on the current MIB/SIB1 signalling and just introduces new RedCap UEs’ behavior on receiving such configuration. However, in the scenario where RedCap UEs and normal UEs co-exist, it may be desired that the RedCap UE can camp on the cell with the bandwidth of CORESET#0 or the bandwidth of initial DL BWP larger than the RedCap UE’s maximum bandwidth capability, to save the network deployment of an additional cell for supporting RedCap UE’s bandwidth dedicatedly. 
Observation 1: Explicit indication on whether a REDCAP UE can camp on the cell is simple. 
Observation 2: Implicit indication on whether a REDCAP UE can camp on the cell may depend on RAN1 design or need more deployment efforts in coexistence scenario. 
From the above observations, we slightly prefer the explicit indication for indicating whether a RedCap UE can camp on the cell. 
Proposal 1: An explicit indication in system information is used to indicate whether a RedCap UE can camp on the cell. 
Indication on whether RedCap operation is allowed/barred on a frequency
In RAN2#111-e meeting, it is agreed that system information indicates whether RedCap operation is allowed/barred on a frequency. In our opinion, system information can indicate whether RedCap operation is allowed/barred on neighbour frequencies or cells, or indicate the frequency list or cell list that allows/bars RedCap operation, then the RedCap UE would just search for the cell on the frequency that allows RedCap operation or exclude the frequencies/cells not supporting/barring RedCap operation in cell search. This would reduce RedCap UE’s measurements to these frequencies/cells and save RedCap UE’s power accordingly. Therefore, it is proposed to indicate whether RedCap operation is allowed/barred for each frequency/cell or indicate the frequency list or cell list that allows/bars RedCap operation. 
Proposal 2: System information indicates whether RedCap operation is allowed/barred on neighbour frequencies/cells or indicates the frequency list or cell list that allows/bars RedCap operation.
There is an FFS left in the last RAN2 e-meeting on whether to reuse the legacy intraFreqReselection or introduce a separate flag for RedCap UE. In our understanding, if the legacy intraFreqReselection is reused, RedCap UEs will have the same behaviour as normal UEs on whether to consider the other cells on the frequency of the barred cell as candidate for cell reselection. This may lose some flexibility to allow normal UEs and RedCap UEs to reselect different cells on one frequency. So, a separate flag for RedCap UE is slightly preferred from our perspective. 
Proposal 3: System information indicates a separate intraFreqReselection for RedCap UEs. 
Further consideration on cell reselection
In the cell reselection procedure, cell reselection priority is the absolute priority of the concerned carrier frequency and can be used to prioritize/deprioritize a certain frequency for cell reselection. If network operators want to restrict the access from RedCap UEs, a separate cell reselection priority for the RedCap UEs can be introduced for the frequency to deprioritize the frequency not intended for RedCap operation or prioritize the frequency intended for RedCap operation, as desired by the operators. This will have no impact on the normal UE’s behaviour and can be easily implemented. 
Proposal 4: System information indicates a separate cell reselection priority for a frequency for RedCap UEs. 
In addition, a separate white list or a separate black list can be used for restricting the RedCap UE’s access during cell reselection. For example, RedCap UE can consider only the cells in the white list for measurement or as the candidate of cell reselection, or RedCap UE can exclude the cells in the black list from the cells to be measured or from the candidates for cell reselection. With the white list or black list, the access from RedCap UE can be restricted to certain cells and the power of RedCap UE can also be saved. 
Proposal 5: System information indicates a separate white list or black list for RedCap UEs.
3 Conclusion

In this contribution, we have discussed some issues on access restrictions of RedCap UEs. We have the following observations and proposals: 
Observation 1: Explicit indication on whether a REDCAP UE can camp on the cell is simple. 

Observation 2: Implicit indication on whether a REDCAP UE can camp on the cell may depend on RAN1 design or need more deployment efforts in coexistence scenario. 

Proposal 1: An explicit indication in system information is used to indicate whether a RedCap UE can camp on the cell. 

Proposal 2: System information indicates whether RedCap operation is allowed/barred on neighbour frequencies/cells or indicates the frequency list or cell list that allows/bars RedCap operation.
Proposal 3: System information indicates a separate intraFreqReselection for RedCap UEs. 
Proposal 4: System information indicates a separate cell reselection priority for a frequency for RedCap UEs. 
Proposal 5: System information indicates a separate white list or black list for RedCap UEs.
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