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1. [bookmark: _Ref87036880]Introduction
[bookmark: _GoBack]	The Re1-18 SI titled “Study on further NR RedCap UE complexity reduction” was approved in RAN#94-e meeting. The study is mainly on the techniques for further UE complexity reduction. The SI objectives are copied below for reference from the latest version of the SID [1].
	4	Objective
4.1	Objective of SI
To further reduce the complexity of RedCap devices, the following should be studied, and the results should be captured in TR 38.8xx:

· Study further UE complexity reduction techniques based on Rel-17 evaluation methodology in TR 38.875 [RAN1]
· Consider network impact, coexistence of Rel-17 and Rel-18 RedCap and non-RedCap UEs in a cell, UE impact, specification impact
· Potential solutions, which may complement each other, for reducing device complexity are focusing on:
· UE bandwidth reduction to 5MHz in FR1,
· Possibly in combination with relaxed UE processing timeline for PDSCH and/or PUSCH and/or CSI
· reduced UE peak data rate in FR1, 
· Possibly including restricted bandwidth for PDSCH and/or PUSCH
· Possibly in combination with relaxed UE processing timeline for PDSCH and/or PUSCH and/or CSI
· Notes:
· Rel-15 SSB should be reused and L1 changes minimized.
· Operation in BWP with/without SSB and without/with RF retuning should be considered.
· It is not precluded that some solutions for FR1 can be applied to FR2 in WI stage.
· Aim to define a single Rel-18 RedCap UE type for further UE complexity reduction.



2. Discussion
	In this contribution, we present our views on simulation needs for further UE complexity reduction.
	During the e-mail discussion on the agenda item for RAN1#109-e meeting, it was identified that companies may have different understandings on the scope of the Rel-18 RedCap SI/WI and hence on the simulation needs for further UE complexity reduction. If that is the case, clarification on the scope of the Rel-18 RedCap SI/WI at the earliest possible stage seems to be needed for participating companies to have a common understanding on what to be discussed in the upcoming meetings for Rel-18 RedCap SI/WI. 
	As we understand it, the scope of Rel-18 RedCap study is smaller than that of the UE complexity reduction features which were summarized in Section 7 in TR 38.875. In Rel-17, we started from the scratch so that almost all the aspects of RedCap had to be evaluated. However, for Rel-18, we have discussed the scope of Rel-18 RedCap SI/WI based on the study results from Rel-17. As a consequence, we agreed on the focus area of the study as written in the SID. Two main objectives are UE bandwidth reduction to 5MHz in FR1, and the reduced UE peak data rate in FR1 (without further UE bandwidth reduction). Relaxed UE processing timeline drew less attention, but was eventually captured as an objective but with a limited scope that it is considered only in combination with the UE bandwidth reduction and the reduced UE peak data rate in FR1. 
	In Section 7 of TR 38.875, there are many UE complexity reduction features that were evaluated.
· Reduced number of UE Rx branches
· UE bandwidth reduction
· Half-duplex FDD operation
· Relaxed UE processing time
· Relaxed maximum number of MIMO layers
· Relaxed maximum modulation order
Among the UE complexity reduction features that were evaluated in Rel-17 RedCap SI, the focus area in Rel-18 SI is highlighted in yellow. It is quite obvious that the scope of Rel-18 RedCap is smaller than that of Rel-17 RedCap SI.
	Section 7.3 of TR 38.875 comprises the following sub-sections.
[bookmark: _Toc56714290][bookmark: _Toc57126557][bookmark: _Toc57126678][bookmark: _Toc57127625][bookmark: _Toc57127734][bookmark: _Toc57136434][bookmark: _Toc57144784][bookmark: _Toc65758045]7.3  UE bandwidth reduction
[bookmark: _Toc51768538][bookmark: _Toc51771045][bookmark: _Toc56714291][bookmark: _Toc57126558][bookmark: _Toc57126679][bookmark: _Toc57127626][bookmark: _Toc57127735][bookmark: _Toc57136435][bookmark: _Toc57144785][bookmark: _Toc65758046]7.3.1	Description of feature
[bookmark: _Toc51768539][bookmark: _Toc51771046][bookmark: _Toc56714292][bookmark: _Toc57126559][bookmark: _Toc57126680][bookmark: _Toc57127627][bookmark: _Toc57127736][bookmark: _Toc57136436][bookmark: _Toc57144786][bookmark: _Toc65758047]7.3.2	Analysis of UE complexity reduction
[bookmark: _Toc51768540][bookmark: _Toc51771047][bookmark: _Toc56714293][bookmark: _Toc57126560][bookmark: _Toc57126681][bookmark: _Toc57127628][bookmark: _Toc57127737][bookmark: _Toc57136437][bookmark: _Toc57144787][bookmark: _Toc65758048]7.3.3	Analysis of performance impacts
[bookmark: _Toc51768541][bookmark: _Toc51771048][bookmark: _Toc56714294][bookmark: _Toc57126561][bookmark: _Toc57126682][bookmark: _Toc57127629][bookmark: _Toc57127738][bookmark: _Toc57136438][bookmark: _Toc57144788][bookmark: _Toc65758049]7.3.4	Analysis of coexistence with legacy UEs
[bookmark: _Toc51768542][bookmark: _Toc51771049][bookmark: _Toc56714295][bookmark: _Toc57126562][bookmark: _Toc57126683][bookmark: _Toc57127630][bookmark: _Toc57127739][bookmark: _Toc57136439][bookmark: _Toc57144789][bookmark: _Toc65758050]7.3.5	Analysis of specification impacts
	Regarding the question on whether link-level simulation and/or system-level evaluation is needed, it is our view that neither link-level simulation nor system-level simulation is needed for Rel-18 RedCap SI. Our interpretation on the “based on Rel-17 evaluation methodology in TR 38.875” in the SID is that we evaluate the further reduced UE complexity reduction as we did in Section 7.3 of TR 38.875.

Observation 1: Given the scope of Rel-18 RedCap SI, neither link-level simulation nor system-level simulation is essential to make a conclusion on the scope of Rel-18 RedCap WI.

3. Conclusion
	In this contribution, we shared our views on simulation needs for further UE complexity reduction.

Observation 1: Given the scope of Rel-18 RedCap SI, neither link-level simulation nor system-level simulation is essential to make a conclusion on the scope of Rel-18 RedCap WI.
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