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Introduction
In RAN#98 meeting, the revised WID [1] on enhanced support of reduced capability NR devices was approved, which including the following objective:
	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.


It can be seen that the enhanced RedCap UEs in Rel-18 have further reduced capability than the R17 RedCap UEs in terms of baseline bandwidth and/or UE peak data rate. Therefore, RAN2 should discuss how to specify the capability of the RedCap UEs enhanced in Rel-18, considering the capability of RedCap UEs has been introduced in Rel-17. In remaining part of this contribution, we discuss the capability of the enhanced RedCap UEs in Rel-18 in the capability signaling and in the inter-node message.
Discussion
eRedCap capability
In Rel-17, the supportOfRedCap-r17 IE was introduced in the UE capability signaling to indicate the UE type (i.e. RedCap UE) to the network. This indication declares the UE is an RedCap UE with comprised of at least several functional components, e.g. Maximum FR1 bandwidth is 20 MHz and the UE supports the early identification based on Msg1/MsgA/Msg3. With this indication included in the UE capability, when a UE is switched to a cell, i.e. via handover procedure, the network can identify the UE as an RedCap UE even without the early identification based on the Msg1/MsgA and Msg3 for RedCap UEs.
For the enhanced RedCap UE in Rel-18, it has been agreed to support the additional separate early identification for the enhanced RedCap UE in the RAN#98 meeting. But for the handover scenario, similarly to the Rel-17 RedCap UEs, when an enhanced RedCap UE is switched to a new cell, the network should also identify the UE as an enhanced RedCap UE, to have special handling in the subsequent scheduling for the enhanced RedCap UE. For example, the network should ensure that the number of PRB scheduled in DCI for unicast PDSCH or PUSCH resource allocation spanning a bandwidth of more than ~5MHz per slot for the enhanced RedCap UE. Therefore, a new UE type indicator should be introduced in the capability signaling to indicate the UE is an enhanced RedCap UE, i.e. supportOfEnhancedRedCap-r18.
Proposal 1: Introduce a new UE type indicator in the capability signaling for enhanced RedCap (eRedCap UE), i.e. supportOfEnhancedRedCap-r18.
As mentioned in the WID, we need to define a new Rel-18 enhanced RedCap UE type for the further UE complexity reduction. So we should have a clear definition of the enhanced RedCap UE, just like the definition of RedCap UE in the current TS 38.306, clause 4.2.21.1. 
	4.2.21.   Definition of RedCap UE
RedCap UE is the UE with reduced capability:
-	The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs;
-	The maximum mandatory supported DRB number is 8;
-	The mandatory supported PDCP SN length is 12 bits while 18 bits being optional;
-	The mandatory supported RLC AM SN length is 12 bits while 18 bits being optional;
-	For FR1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; for FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported. For FR1 and FR2, UE features and corresponding capabilities related to more than 2 UE Rx branches or more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 1 UE Tx branch or more than 1 UL MIMO layer are not supported by RedCap UEs;
-	CA, MR-DC, DAPS, CPAC and IAB (i.e., the RedCap UE is not expected to act as IAB node) related UE features and corresponding capabilities are not supported by RedCap UEs. All other feature groups or components of the feature groups as captured in TR 38.822 [24] as well as capabilities specified in this specification remain applicable for RedCap UEs same as non-RedCap UEs, unless indicated otherwise.


To make it easier to describe, we can introduce the terminology “eRedCap UE” to define the enhanced RedCap UE specified in Rel-18.
Proposal 2a: RAN2 agree the terminology to be used in the specifications as “eRedCap UE” for the enhanced RedCap UE type specified in Rel-18 WI.
Compared to the Rel-17 RedCap UEs, one of the further reduced capability of the eRedCap UE is narrower baseband bandwidth. The maximum baseband bandwidth for RedCap UEs is 20MHz for FR1, but only 5MHz for PDSCH/PUSCH for eRedCap UEs. Another potential reduced complexity of eRedCap UE is the UE peak data rate reduction, which is still under the discussion of RAN1. So it is reasonable to introduce a new clause to define the eRedCap UE clearly.
In other impacts of the UE capability, e.g. the number of the Rx branches and the maximum mandatory supported DRB number, the capability of the eRedCap UEs is quite identical to the capability of the RedCap UEs so far. Therefore, the capability parameters of RedCap UEs except the supportOfRedCap-r17 can be reused for eRedCap UEs, i.e., supportOf16DRB-RedCap-r17, longSN-RedCap-r17, am-WithLongSN-RedCap-r17 and rrm-RelaxationRRC-ConnectedRedCap-r17.
Proposal 2b: RAN2 clarify the eRedCap UE definition by adding a sub-clause “4.2.21.1a Definition of eRedCap UE” in the RedCap section in TS 38.306, which:
· includes/copies the existing sentences same as RedCap UE; and 
· clarifies the eRedCap UE specific capabilities (in accordance with WID).

Due to these shared capabilities between RedCap UEs and eRedCap UEs, most of the behaviors of RedCap UEs can also be applicable to the eRedCap UEs. On the other hand, the eRedCap UEs would have specific behaviors owning to the different capabilities from RedCap UEs, for example, the separate early identification of the eRedCap UEs which is already included in the WID. Based on this, RAN2 need to discuss how to distinguish the behaviors of RedCap UEs and eRedCap UEs. 
One potential solution is to only clarify the different behaviors between the RedCap UEs and the eRedCap UEs in the specifications. In this solution, if one behavior of RedCap UEs is also applicable to the eRedCap UEs, then there is no any change and it is automatically applicable to the eRedCap UEs. If the behavior is only applicable to RedCap UEs but not eRedCap UEs, it can be clarified as “ RedCap UE other than eRedCap UE”. However, as mentioned in the WID, the eRedCap UE is a new UE type other than RedCap UE, so it is better to have a clear distinction in the description in the specifications. This way may have ambiguity between the two UE types.
Another potential solution is to explicitly update all the behaviors of the eRedCap UEs. If one behavior of RedCap UEs is also applicable to the eRedCap UEs, then it can be updated to be applicable to “ (e)RedCap UE”. And if the behavior is only applicable to RedCap UEs, then there is no any change.
Hence, we propose:
Proposal 2c: In the R18 specification descriptions, the legacy texts for RedCap UE behaviors are NOT inherited by default to the eRedCap UE, i.e. we use following terminology:
· “(e)RedCap UE” to describe the common behaviors for both RedCap and eRedCap UEs;
· “RedCap UE” to describe the RedCap UE only/specific behavior;
· “eRedCap UE” to describe the new eRedCap UE only/specific behavior.

Inter-node message indication  
The network should be able to indicate whether eRedCap UEs are supported or allowed to access. Moreover, the network can indicate whether the eRedCap UEs with 1Rx branch or with 2Rx branches are allowed to access, which is similar with RedCap UEs. Therefore, to avoid unnecessary paging message when the eRedCap UEs are not allowed to camp on the cell, eRedCap UE type indication should be added into inter-node message UERadioPagingInformation.
Proposal 3: The eRedCap UE type indication should be added into the inter-node message UERadioPagingInformation.
Conclusion
Proposal 1: Introduce a new UE type indicator in the capability signaling for enhanced RedCap (eRedCap UE), i.e. supportOfEnhancedRedCap-r18.
Proposal 2a: RAN2 agree the terminology to be used in the specifications as “eRedCap UE” for the enhanced RedCap UE type specified in Rel-18 WI.
Proposal 2b: RAN2 clarify the eRedCap UE definition by adding a sub-clause “4.2.21.1a Definition of eRedCap UE” in the RedCap section in TS 38.306, which:
· includes/copies the existing sentences same as RedCap UE; and 
· clarifies the eRedCap UE specific capabilities (in accordance with WID).
Proposal 2c: In the R18 specification descriptions, the legacy texts for RedCap UE behaviors are NOT inherited by default to the eRedCap UE, i.e. we use following terminology:
· “(e)RedCap UE” to describe the common behaviors for both RedCap and eRedCap UEs;
· “RedCap UE” to describe the RedCap UE only/specific behavior;
· “eRedCap UE” to describe the new eRedCap UE only/specific behavior.
Proposal 3: The eRedCap UE type indication should be added into the inter-node message UERadioPagingInformation.
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