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1. Introduction
During the RAN#97-e meeting, a new WID on enhanced support of reduced capability NR devices (NR_redcap_enh) was approved and revised at the RAN#98-e meeting in [1]. The objectives which are captured in the WID are shown below.
	The objective is to specify support for the following enhancements: 
Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2 and CT1 involvement
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.
Check in RAN#99-e regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



Besides, during RAN#99 meeting, the following proposals for PR1 were endorsed [2].
	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:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1




In this contribution, we provide our views on UE peak rate reduction and initial access procedure for the Rel-18 eRedCap UE.

2. Discussion
2.1	UE peak data rate reduction
For Rel-18 eRedCap WI, UE peak data rate reduction targeting 10 Mbps is captured as an objective in WID for further UE complexity reduction. However, during the previous RAN1 meeting, much time has been spent on the debate about whether to take 10Mbps as the fixed data rate or the minimum target data rate for Rel-18 eRedCap UEs, and no conlusion was reached yet. It will benefical for RAN1 progress if further guidance from RAN#100 regarding this issue is provided.  
In our view, for Rel-17 RedCap UE, the peak date rate can be different depending on the UE capability related to peak rate calculation, and the same principle could be applied for Rel-18 eRedCap UE. Moreover, variable data rates can accommodate various types of Rel-18 RedCap services. If 10 Mbps is regarded as a fixed value, the current NR technology may not be able to support services with data rates between 10 Mbps and Rel-17 RedCap. Additionally, the Rel-18 eRedCap WID describes the peak data rate for Rel-18 RedCap as "The supported peak data rate for Rel-18 RedCap targets 10 Mbps", and the objective of the WID related to peak data rate is as follows.
	· 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.



Based on above, our understanding is the peak data rate target 10Mbps is taken as a minimum value in the WID objective. Furthermore, in the last RAN1 meeting, the following agreement was achieved. It implies that if downlink MIMO is supported, the peak data rate can be higher than 10Mbps with the legacy scaling factor. Therefore, we recommend concluding that the 10Mbps is the minimum data rate for Rel-18 RedCap UEs.
	Agreement: [38.306]
· For UE peak data rate reduction with UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f of 3.2
· For UE peak data rate reduction without UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f of 0.75
· This is assuming 20 MHz bandwidth in the 38.306 peak rate expression.
· Note: This does not imply that downlink MIMO and 256 QAM are not supported




Proposal 1: Support taking the 10-Mbps data rate as the minimum data rate for Rel-18 RedCap.

In Rel-15, the reporting combinations of the three factors (vLayers, Qm, f) vary according to UE capabilities. For example, a Rel-15 eMBB UE supporting high DL data rate requirements may have reporting values of (8, 8, 1) for (vLayers, Qm, f), which are the maximum values for all three factors. Assuming that 10 Mbps is the lower bound for the data rate of a Rel-18 RedCap UE, the following questions should be considered: what is the upper bound of the product value for the three factors for Rel-18 RedCap? Moreover, is it still valid to consider a UE as a Rel-18 RedCap UE if the product value is greater than 4? We suggest further clarification of this issue for both BW3/PR3+PR1 and PR1 only. For example, for a Rel-18 RedCap UE capable of BW3/PR3+PR1 or PR1 only, the product value shouldn’t be more than 4.

Proposal 2: Define the upper bound of the product value (vLayers·Qm·f ) for BW3/PR3+PR1 or PR1, e.g., 4.

2.2	Initial access procedure for Rel-18 RedCap
[bookmark: _Hlk121131527]Regarding the proposal endorsed in the RAN#99 meeting, a "Note 4" was captured, which stated that the initial access procedure of Rel-18 eRedCap UEs capable of 20MHz + PR1 should be realized by following the same way as for Rel-18 eRedCap UEs capable of BW3/PR3 + PR1. To reach a common consensus on the understanding of "Note 4," further clarification is needed. Specifically, during the initial access procedure, the gNB should take the Rel-18 RedCap UE capable of PR1 only as if it were capable of BW3/PR3+PR1. Additionally, the same cell bar and early indication should be shared between these two UE features. Furthermore, for Msg3 scheduling during the RRC_CONNECTED mode, the Msg3 bandwidth of PR1 only should also be limited in the same way as for BW3/PR3+PR1.

Proposal 3: Further clarify that during the initial access procedure, the Rel-18 RedCap UE capable of PR1 only should be treated as if it were capable of BW3/PR3+PR1.


3. Conclusion
In this contribution, we discussed the support of UE peak rate reduction and the initial access procedure for Rel-18 RedCap UEs. Based on the discussion, we made the following proposals.


Proposal 1: Support taking the 10-Mbps data rate as the minimum data rate for Rel-18 RedCap.
Proposal 2: Define the upper bound of the product value (vLayers·Qm·f ) for BW3/PR3+PR1 or PR1, e.g., 4.
Proposal 3: Further clarify that during the initial access procedure, the Rel-18 RedCap UE capable of PR1 only should be treated as if it were capable of BW3/PR3+PR1.
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