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1. Introduction
eRedCap was agreed to be introduced in NR in Rel-18 [1]. In this paper, we’d like to share our views on system information enhancements for Rel-18 eRedCap.

2. Discussion

2.1. Cell Bar 

Rel-18 eRedCap UE has reduced capabilities compared with non-Redcap and Rel-17 RedCap UEs, such as lower BB bandwidth. To ensure better system performance, Rel-18 eRedCap UEs should only camp on cells capable of serving this kind of UEs. Hence, the system information should be extended to indicate whether a Rel-18 eRedCap UE can camp on the cell. 

Proposal 1: An indication in system information is needed to indicate whether a Rel-18 eRedCap UE can camp on the cell. 

Traditionally, cell bar mechanism is used to inform whether a UE is allowed to camp on a cell. There are several cell bar indications already, e.g. Cellbar in MIB is applied to all UEs, cellBarredRedCap1Rx-r17 and cellBarredRedCap2Rx-r17 in SIB1 are applied to Rel-17 RedCap UEs with 1Rx and 2Rx respectively. With separate cell bar indications, a cell has flexibility to bar only a subset of the UEs in its coverage while allow other UEs to camp, which enables the cell to accurately offload camping UEs in a step by step manner when the cell is congested. Following the logic of the existing mechanism and given we aim to define at most one Rel-18 eRedCap UE type according to WID [1], we think a separate cell bar indication for Rel-18 eRedCap can be introduced. Therefore, we propose:

Proposal 2: Introduce an separate cell bar IE(e.g. cellBarred-eRedCap-r18) in SIB1 to indicate whether to bar Rel-18 eRedCap UEs or not. 

In Rel-17, it is common understanding that there is no need to support RedCap only cell. Hence, it was agreed that Rel-17 RedCap UE applies the existing cellBarred field in MIB. For Rel-18 eRedCap, we see no reason to diverse from the same design as R17 Redcap. Hence, we propose:
Proposal 3: Rel-18 eRedCap UE applies the existing cellBarred field in MIB. 

2.2. Intra-Frequency Re-selection Indication

In Rel-17, a RedCap specific IFRI indication (i.e. intraFreqReselectionRedCap-r17, which is optional present) is introduced. If the indication is absent from the broadcasting system information, Rel-17 RedCap UE considers the cell does not support Rel-17 RedCap; otherwise, Rel-17 RedCap UE considers the cell supports Rel-17 RedCap. The intraFreqReselectionRedCap-r17 is common for Rel-17 RedCap UEs with 1 Rx or 2 Rx branches, which means both 1 Rx and 2 Rx Rel-17 RedCap UEs follow the instruction of intraFreqReselectionRedCap-r17 to perform cell re-selection when they are barred.

In Rel-18, one issue raised is whether the existing intraFreqReselectionRedCap-r17 can be also reused by Rel-18 eRedCap UE or whether a Rel-18 eRedCap UE can follow the instruction of intraFreqReselectionRedCap-r17 to perform cell re-selection when it is barred? 
In our understanding, the existing intraFreqReselectionRedCap-r17 cannot be reused. It is because that one cell doesn’t support Rel-17 RedCap may support Rel-18 eRedCap. For example, a cell covering unmanned factory area supports Rel-18 eRedCap for automated manufacturing, but it does not support Rel-17 RedCap. In this example, the existing intraFreqReselectionRedCap-r17 will not be broadcasted in SIB1. Then, how can a Rel-18 eRedCap UE performs cell re-selection without IFRI indication when it is barred? One straightforward solution is to introduce an additional Rel-18 eRedCap specific IFRI indication in SIB1.

Proposal 4: Introduce an additional eRedCap specific IFRI indication (e.g. intraFreqReselection-eRedCap-r18) in SIB1 for Rel-18 eRedCap UEs. Rel-18 eRedCap UEs should apply this parameter when cellBarred-eRedCap-r18 in SIB1 is set to barred. 
Proposal 5: Similar as Rel-17 RedCap, Rel-18 eRedCap UEs consider one cell does not support Rel-18 eRedCap if the eRedCap specific IFRI (e.g. intraFreqReselection-eRedCap-r18) is absent in SIB1.

In Rel-17, the following agreements were reached for RedCap.
	Agreement@RAN2#117e

· UE should acquire SIB1 and follow the RedCap-specific IFRI provided in SIB1 when cellBarred in MIB is set to barred
· UE should consider IFRI as “allowed” when i) cell does not indicate support for RedCap UEs or ii) Red Cap UE is unable to acquire SIB1


For Rel-18 eRedCap, we see no reason to diverse from the design of Rel-17 Redcap. Hence, we propose:
Proposal 6: Similar as Rel-17 RedCap, Rel-18 eRedCap UEs should acquire SIB1 and follow the eRedCap-specific IFRI provided in SIB1 when cellBarred in MIB is set to barred. 

Proposal 7: Similar as Rel-17 RedCap, Rel-18 eRedCap UEs should consider IFRI as “allowed” when i) cell does not indicate support for eRedCap UEs or ii) eRedCap UE is unable to acquire SIB1. 

2.3. Frequency Allowed to Access 
In Rel-17, SIB4 provides information on which frequencies allow RedCap UE accessing as following:
InterFreqCarrierFreqInfo-v1700 ::=  SEQUENCE {

    interFreqNeighHSDN-CellList-r17     InterFreqNeighHSDN-CellList-r17                             OPTIONAL,    -- Need R

    highSpeedMeasInterFreq-r17          ENUMERATED {true}                                           OPTIONAL,    -- Need R

    redCapAccessAllowed-r17             ENUMERATED {true}                                           OPTIONAL,    -- Need R

    ssb-PositionQCL-Common-r17          SSB-PositionQCL-Relation-r17                                OPTIONAL,    -- Cond SharedSpectrum

    interFreqNeighCellList-v1710        InterFreqNeighCellList-v1710                                OPTIONAL     -- Cond SharedSpectrum2

}

Reusing the redCapAccessAllowed-r17 to Rel-18 eRedCap will lead to the huge restriction on network deployment, i.e. Rel-17 RedCap and Rel-18 eRedCap should be deployed on the same frequency. To avoid such restriction, a separate indication (e.g. eRedCap-AccessAllowed-r18) can be introduced to inform which frequencies allow eRedCap UE accessing. Hence, we propose:
Proposal 8: Similar as Rel-17 RedCap, system information can provide eRedCap specific indication (e.g. redCapAccessAllowed-r18) to inform which frequencies accept Rel-18 eRedCap UE access. 
3. Conclusion

In this contribution, we discuss the system information enhancements for Rel-18 eRedCap. Based on the discussion, we have the following proposals:
Proposal 1: An indication in system information is needed to indicate whether a Rel-18 eRedCap UE can camp on the cell. 

Proposal 2: Introduce an separate cell bar IE(e.g. cellBarred-eRedCap-r18) in SIB1 to indicate whether to bar Rel-18 eRedCap UEs or not. 

Proposal 3: Rel-18 eRedCap UE applies the existing cellBarred field in MIB. 

Proposal 4: Introduce an additional eRedCap specific IFRI indication (e.g. intraFreqReselection-eRedCap-r18) in SIB1 for Rel-18 eRedCap UEs. Rel-18 eRedCap UEs should apply this parameter when cellBarred-eRedCap-r18 in SIB1 is set to barred. 
Proposal 5: Similar as Rel-17 RedCap, Rel-18 eRedCap UEs consider one cell does not support Rel-18 eRedCap if the eRedCap specific IFRI (e.g. intraFreqReselection-eRedCap-r18) is absent in SIB1.

Proposal 6: Similar as Rel-17 RedCap, Rel-18 eRedCap UEs should acquire SIB1 and follow the eRedCap-specific IFRI provided in SIB1 when cellBarred in MIB is set to barred. 

Proposal 7: Similar as Rel-17 RedCap, Rel-18 eRedCap UEs should consider IFRI as “allowed” when i) cell does not indicate support for eRedCap UEs or ii) eRedCap UE is unable to acquire SIB1. 

Proposal 8: Similar as Rel-17 RedCap, system information can provide eRedCap specific indication (e.g. redCapAccessAllowed-r18) to inform which frequencies accept Rel-18 eRedCap UE access. 
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