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1	Introduction
The work item on enhanced support of reduced capability NR devices was approved in RP-223544. 

The following was agreed in RAN2#121bis for further reduced UE complexity in FR1:
[bookmark: _Hlk133145456]SIB1 should be able to indicate whether the cell enables access for eRedCap UEs or not (assuming that eRedCap UE is not allowed to access to the legacy cell nor the cell not supporting eRedCap). FFS on the relationship and granularity with the access control/cell barring purpose indication.
A Rel-18 eRedCap UE should be able to indicate its support via new UE capability signaling specific to Rel-18 eRedCap.
Introduce R18 eRedCap UE specific IFRI in SIB1.
The new R18 eRedCap UE specific IFRI functionality works as follows: 
- Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is considered barred by the eRedCap UE, as specified in TS 38.304 [20]. 
- Working assumption (pending check in running CRs): If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.
Introduce eRedcapAccessAllowed-r18 in interFreqCarrierFreqList in SIB4, about the frequency of neighbour cell supporting eRedCap, similar to R17.
From RAN2 perspective, there is no need to introduce eRedCap UE specific initial BWP configuration (i.e. no R18 new field and at most one specific initial UL/DL BWP can be configured).
If the R17 RedCap specific initial BWP is configured, eRedCap UEs always use it as its specific initial BWP (assuming no eRedCap UE specific initial BWP configuration field introduced).
Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).

This TDoc discusses the need for access restrictions specified for Rel-17 RedCap devices.

2	Discussion
In RAN #99, the following proposal was endorsed (RP-230778):
	[bookmark: _Hlk131175250]Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps

Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· [bookmark: _Hlk131175574]Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1



Thus, based on the endorsed proposal in RAN #99, it can be understood a Rel-18 enhanced RedCap (eRedCap) UE may have one of the following two capabilities:
1. 20 MHz + PR1:
·  A Rel-18 eRedCap UE with this capability has an RF and baseband bandwidth of 20 MHz, which is the same as that of the Rel-17 RedCap UE, but it implements peak rate reduction to 10 Mbps through relaxation of the constraint (vLayers·Qm·f ≥ 4).
2. BW3/PR3 + PR1:
· A Rel-18 eRedCap UE with this capability has an RF bandwidth of 20 MHz (the same as that of a Rel-17 RedCap UE) but a reduced baseband bandwidth of 5 MHz only for PDSCH and PUSCH through restricting the number of PRBs. Additionally, the UE also implements UE peak rate reduction 10 Mbps through relaxation of the constraint (vLayers·Qm·f ≥ 4).

However, this capability may need to be considered together with the 1Rx or 2Rx capability. In other words, a UE has one of the following four combinations of capabilities that the network may need to consider for barring.
1. Rel-18 eRedCap UE with 1Rx and capable of 20 MHz + PR1
2. Rel-18 eRedCap UE with 2Rx and capable of 20 MHz + PR1
3. Rel-18 eRedCap UE with 1Rx and capable of BW3/PR3 + PR1
4. Rel-18 eRedCap UE with 2Rx and capable of BW3/PR3 + PR1
NW may not support all the above capabilities and barring mechanism is needed. 
Proposal 1: NW can bar “20 MHz + PR1” eRedCap UE
Proposal 2: NW can bar “BW3/PR3 + PR1” eRedCap UE
In Rel-17 different access restrictions were specified for RedCap. UEs with 1 Rx branch and 2 Rx branches can be allowed separately via system information. In addition, RedCap UEs in Half-Duplex FDD mode can be allowed via system information. A RedCap specific IFRI can be provided in SIB1, when absent, RedCap UEs access is not allowed. Information on which frequencies RedCap UE access is allowed can be provided in system information. 

	SIB1 field descriptions

	cellBarredRedCap1Rx
Value barred means that the cell is barred for a RedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellBarredRedCap2Rx
Value barred means that the cell is barred for a RedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	halfDuplexRedCap-Allowed
The presence of this field indicates that the cell supports half-duplex FDD RedCap UEs.

	intraFreqReselectionRedCap
Controls cell selection/reselection to intra-frequency cells for RedCap UEs when this cell is barred, or treated as barred by the RedCap UE, as specified in TS 38.304 [20]. If not present, a RedCap UE treats the cell as barred, i.e.,the UE considers that the cell does not support RedCap.



It was discussed in RAN2#121bis whether to introduce the R18 eRedCap UE specific cell barring indications (cellBarredRedCap1Rx, cellBarredRedCap2Rx and halfDuplexRedCap-Allowed) or whether R17 indications can be somehow reused for R18 RedCap UE. 
The following was agreed:
Introduce R18 eRedCap UE specific IFRI in SIB1.
The new R18 eRedCap UE specific IFRI functionality works as follows: 
- Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is considered barred by the eRedCap UE, as specified in TS 38.304 [20]. 
- Working assumption (pending check in running CRs): If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.

According to the agreement the UE treats the cell as barred if R18 eRedCap UE specific IFRI is not present. In this case separate barring and allowance indications are not needed for R18 eRedCap UE. If R18 eRedCap UE specific IFRI is present, then UE needs to check whether access is allowed for it. For this purpose, we think that R17 barring and allowance indications are sufficient.
Proposal 3: If R18 eRedCap UE specific IFRI is present then R18 eRedCap UE shall apply Rel-17 RedCap barring and allowance indications (cellBarredRedCap1Rx, cellBarredRedCap2Rx, halfDuplexRedCap-Allowed ) 
Proposal 4: If R18 eRedCap UE specific IFRI is present then NW can allow “20 MHz + PR1 eRedCap UE” or “BW3/PR3 + PR1 eRedCap UE” or both


3	Conclusion
Based on the discussion following is proposed:
Proposal 1: NW can bar “20 MHz + PR1” eRedCap UE
Proposal 2: NW can bar “BW3/PR3 + PR1” eRedCap UE
Proposal 3: If R18 eRedCap UE specific IFRI is present then R18 eRedCap UE shall apply Rel-17 RedCap barring and allowance indications (cellBarredRedCap1Rx, cellBarredRedCap2Rx, halfDuplexRedCap-Allowed ) 
Proposal 4: If R18 eRedCap UE specific IFRI is present then NW can allow “20 MHz + PR1 eRedCap UE” or “BW3/PR3 + PR1 eRedCap UE” or both




