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[bookmark: _Ref35586532]Introduction
One objective of the WID Enhanced support of reduced capability NR devices is [1]:
	Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.



According to the WID, a new Rel-18 RedCap UE type may be defined, and when in FR1, the new type UE supports 5MHz maximum BB bandwidth and 20MHz maximum RF bandwidth. In this contribution, we discuss the coexistence of the new type UE with non-RedCap UEs and Rel-17 RedCap UEs, including early indication, access control and capability definition of the new type UE. 
Discussion
· Issue1：Early indication
In RAN2#121 meeting, the following agreement has been achieved:
	Introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap. FFS how to implement this in the spec (e.g., new LCIDs or not).


For early indication via Msg3/MsgA PUSCH, some options can be considered, for example, the reserved bit in Msg3 message, a new MAC CE delivered together with Msg3 message, or new LCIDs. The similar issue has been discussed in Rel-17 for Rel-17 Redcap UE, and the new LCID option is used. To avoid repetitive discussion, we think new LCIDs can be defined for the early indication via Msg3/MsgA PUSCH, as similar with the option in Rel-17, even we think the reserved LCID resources is exhausting. And the related agreements in Rel-17 can also be reused.
Proposal 1：For Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap, the following agreements in Rel-17 can be reused/revised:
· Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification
· At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification.
· [bookmark: OLE_LINK112][bookmark: OLE_LINK113]In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data (no other precondition)
· Dedicated LCID for RedCap is always indicated when CCCH is sent in MsgA by a RedCap UE (i.e. no other precondition).
· Msg3 early identification is mandatorily supported by RedCap UE
· Issue2: Access control
In Rel-17, the following information can be used to control whether the network allows the Rel-17 RedCap UE access:
· Presents of RedCap-specific IFRI in SIB1
· Rx-specific indication for RedCap UE in SIB1
· Half-duplex FDD indication in SIB1
The above cell access control indication can be reused for Rel-18 RedCap UE. It is not reasonable that a cell supporting HD-FDD for Rel-17 RedCap UE cannot support HD-FDD for Rel-18 RedCap UE. Similarly, a cell forbidding the access of 1Rx Rel-17 RedCap UE may be interested in serving 1Rx Rel-18 eRedCap UE. 
Proposal 2: Rel-18 RedCap UE specific cellBar, intraFreqReselection or Half-duplex FDD indication in SIB1 is not needed. 
· Issue3: UE capability
In Rel-17, one RedCap UE type is defined, which can be used RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs. As shown in the WID:
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
We think one Rel-18 RedCap UE type need to be defined. Because baseband bandwidth for PDSCH and PUSCH channel is smaller than the corresponding bandwidth of R17 RedCap UE, the scheduling strategy may be different. And if a separate Rel-18 RedCap UE type is defined, some agreements related with UE capability defined in Rel-17 may be reused.
For example,
	· Introduce explicit bit to indicate the support of RedCap;
· The capability “support of RedCap” is per UE capability.
· The network needs to unambiguously know whether the UE is a RedCap or a non-RedCap UE from its reported UE capability information.
· eDRX supporting UEs are assumed to also support the UE capability on PO determination for non overlapping CN/RN case 
· Rel-17 eDRX for RRC_IDLE UEs is captured in TS38.306 as optional feature without capability signalling
· For extended DRX for RRC_INACTIVE, introduce a new capability bit extendedDRX-r17 covering DRX values of 2.56s, 5.12s and 10.24s;


Proposal 3：One Rel-18 RedCap UE type with further UE complexity reduction should be defined, and some agreements in Rel-17 related with Redcap UE type can be revised:
· Introduce explicit bit to indicate the support of Rel-18 RedCap;
· The capability “support of Rel-18 RedCap” is per UE capability.
· The network needs to unambiguously know whether the UE is a Rel-18 RedCap UE from its reported UE capability information.
· For extended DRX for RRC_INACTIVE, introduce new capability bits extendedDRX-r17 covering DRX values larger than 10.24s
Conclusion
In this contribution, we discuss the coexistence of the new type Rel-18 RedCap UE with non-RedCap UEs and Rel-17 RedCap, including early indication, access control and capability definition of the new type UE. The following proposals are given:
Proposal 1：For Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap, the following agreements in Rel-17 can be reused/revised:
· Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification
· At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification.
· In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data (no other precondition)
· Dedicated LCID for RedCap is always indicated when CCCH is sent in MsgA by a RedCap UE (i.e. no other precondition).
· Msg3 early identification is mandatorily supported by RedCap UE
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· The capability “support of Rel-18 RedCap” is per UE capability.
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