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1 Introduction
During RAN Plenary 97e, a new WID ‘Enhanced support of reduced capability NR devices’ was approved with the following objective [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.
· 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#98-e regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone
· Whether or not/how a separate early indication can be supported
· Other restrictions of the WI (e.g., connectivity restrictions, band, etc.)




In this contribution, we provide our views on the scope of the Rel-18 further Redcap complexity reduction WI, focusing on the checking point issues planned for this plenary.          

2. Discussions
2.1 On UE Peak Data Reduction Feature 
In RAN1 110bis meeting, the following was agreed for UE peak data rate reduction (PDR) feature [2]: 
	Agreement
· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X 
· If UE peak data rate reduction is supported as a standalone feature,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.


It remains FFS whether to support PDR as a standalone feature. In current specification, there is restriction that  . Table 2 summarizes the achievable peak data rate with different relaxed ‘’ values for an ‘add-on’ feature. 
Table 1: Achievable peak data rate for ‘add-on’ feature for Rel-18 eRedcap UE
	
	15kHz SCS (Mbps)
	30kHz SCS (Mbps)

	4
	DL: 13.4
UL: 14.3
	DL: 11.8
UL: 12.6

	3.4
	DL: 11.4
UL: 12.2
	DL: 10.0
UL: 10.7

	3.2 
	DL: 10.7
UL: 11.4
	DL: 9.4
UL: 10.0


Referring to Table 1, if the relaxation of ‘’ is introduced as an ‘add-on’ feature for Rel-18 eRedcap UEs on top of the reduced 5MHz BB BW feature, the smallest value of  would be ‘3.4’ such that the target peak data rate of Rel-18 eRedcap UEs can still be met. In our opinion, relaxing  from ‘4’ to ‘3.4’ has a negligible impact on the device cost and brings a marginal cost reduction benefit for Rel-18 eRedcap UE.  
Observation 1: The ‘add-on’ peak data rate reduction feature brings a marginal cost reduction benefit for Rel-18 eRedcap devices that reduces BB BW to 5MHz for unicast PDSCH/PUSCH.

On the other hand, ‘standalone’ feature can provide substantial benefit in terms of device cost reduction for Rel-18 eRedcap devices. Table 2 lists the 
Table 2: Achievable peak data rate for ‘standalone’ PR1 with 20MHz BW 
	
	15kHz SCS (Mbps)
	30kHz SCS (Mbps)

	4
	DL: 56.7 Mbps
UL: 60.7 Mbps
	DL: 54.6 Mbps
UL: 58.4 Mbps

	1
	DL: 14.2 Mbps
UL: 15.2 Mbps
	DL: 13.6 Mbps
UL: 14.6 Mbps

	0.8
	DL: 11.3 Mbps
UL: 12.1 Mbps
	DL: 10.9 Mbps
UL: 11.7 Mbps

	0.75
	DL: 10.6 Mbps
UL: 11.4 Mbps
	DL: 10.2 Mbps
UL: 10.9 Mbps

	0.4
	DL: 5.7 Mbps
UL: 6.1 Mbps
	DL: 5.5 Mbps
UL: 5.8 Mbps


Referring to Table 2 above, for ‘standalone’ feature, the restriction of  can be relaxed from ‘4’ to ‘0.75’ for eRedcap UE, which can significantly reduce BB cost and still meet the 10Mbps peak data rate requirement.
In RAN Plenary 97 e-Meeting, concerns on ‘standalone’ feature were raised on the market fragmentation impact. Note that the Rel-15 restriction ‘’ involves three independent components: maximum layers numbers ‘, modulation order ‘’ and scaling factor ‘ as further detailed below: 
· The scaling factor ‘’ is indicated by RRC parameter ‘scalingFactor’ with four candidate values 1,0.8, 0.75 and 0.4. 
· In addition, a UE has a full freedom to select ‘’ through the modulation parameters for DL and UL for peak data rate indication as long as the ‘no smaller than 4’ restriction is NOT violated. The supported modulation orders include Pi/2-BPSK, BPSK,16QAM, 64QAM and 256QAM, which correspond to . 
Clearly, the combinations of these two parameters (i.e., ) provide a wide range of granularities to indicate a peak data rate and associated L2 buffer size for Rel-15 UEs. In other words, even in Rel-15 system, different UEs can provide different ‘ ’ values already, which has been handled by Rel-15 network properly. In this sense, the support of relaxed ‘’ as a ‘standalone feature’ for Rel-18 eRedcap is same as different  ’ values allowed for UEs in Rel-15. Therefore, it does not create the risk of market fragmentation and should not be claimed as a new eRedcap device type.  
Proposal 1: Support  relaxation as a ‘standalone’ feature for Rel-18 eRedcap devices. 

2.2 Need of Separate Early Indication
The following was agreed in RAN1 111 meeting [3] for eRedcap: 
	Agreement 
For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.


To ensure the Msg3 PUSCH is scheduled within a 5MHz BW for Rel-18 eRedcap UE as agreed above, it seems necessary to introduce mechanism that provides the possibility for network to identify eRedcap UE before Msg2 and then schedule Msg3 accordingly. 

Proposal 2: Add ‘a separate early indication for Rel-18 eRedcap’ into WID scope. 
3. Conclusion 
In this contribution, we have presented our views on the scope of Rel-18 further Redcap complexity reduction work item and made the following observation and proposals: 
Observation 1: The ‘add-on’ peak data rate reduction feature brings a marginal cost reduction benefit for Rel-18 eRedcap devices that reduces BB BW to 5MHz for unicast PDSCH/PUSCH.

Proposal 1: Support  relaxation as a ‘standalone’ feature for Rel-18 eRedcap devices. 
Proposal 2: Add ‘a separate early indication for Rel-18 eRedcap’ into WID scope. 
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