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1 Introduction
In RAN Plenary #95e, the new study on further enhanced RedCap NR devices was approved. In the initial planning， the study will last until September 2022. Then, conclusions should be reached for potential normative work for RedCap enhancement.
In this contribution, we further analyse options of complexity reduction. With consideration of complexity impact and other aspects, we show our view on the scope of the next stage works. 
2 Main complexity reduction scheme
In the RedCap enhancement study during RAN1 meetings, the potential options are agreed to further reduce UE complexity as in 3 categories: For how to achieve the narrower bandwidth, BW1/2/3 are defined. For the lower data rate, PR1/2/3 are defined. For the possibly reduced UE processing time for data and CSI report, PT1/2 are defined and mainly used in addition to BWs and PRs.

Option BW1: Bandwidth reduction is disintegrated into Radio Frequency part and Base Band part for all the option BWs. The BW1 require both RF and BB bandwidths to be 5 MHz for UL and DL.
Option BW2: 5 MHz BB bandwidth for all signals and channels with 20 MHz RF bandwidth for UL and DL. 
Option BW3: 5 MHz BB bandwidth only for data channels, PDSCH/PUSCH. But the RF bandwidths are all kept in 20 MHz. The other physical channels and signals are kept same as Rel-17 RedCap UE as up to the 20 MHz for BB bandwidth.
Option PR1: Relaxation of the constraint formula in the TR 38.306 for peak data rate reduction.
Option PR2: Setting a lower maximum TBS for PDSCH and PUSCH, in the TR38.214
Option PR3: Lower limit of maximum number of PRBs for PDSCH and PUSCH.
Option PT1: The doubling of UE processing time for PDSCH/PUSCH of N1 and N2, in the spec. TR38.214
Option PT2: The doubling of UE processing time for CSI of Z and Z’, in the spec. TR38.214
RAN1 had discussed through the Options. In general, BW1 have higher complexity reduction than BW3, while it may cause higher co-existence and specification impact. Detailed conclusions can be found in [4]. For BWs, all the Options would not have considerable complexity reduction in RF part, on averaging sources from different companies’ implementation. In PRs, it is also observed that PR3 have higher cost reduction, breaking down in:
· Baseband: Receiver processing block

· Baseband: LDPC decoding

· Baseband: HARQ buffer

· Baseband: UL processing block

The BW3 only have additional complexity for the “Post-FFT data buffering”, comparing with PR3. Some sources also mentioned the Post-FFT is highly depend on more assumption on how the Data resource will be process. Cross-slot scheduling have to be assumed for BW3 to get slightly more complexity reduction. However, that will introduce further impact and restriction. In summary we believe a don-selection should be made by RAN plenary, since further technical discussion may not help more for those similar Options. 
Proposal 1:  Considering the complexity saving and other impacts, PR3 is chosen for the main complexity reduction scheme for further RedCap enhancement in the Work Item starting from September, 2022.
RAN1 introduce lower limit of maximum number of PRBs for PDSCH and PUSCH.
With the main reduction scheme agreed, some additional scheme is proposed by some sources. One of the candidates would be PR1. In the specification TR38.306, the factor 4 in [image: image2.png](l)_ )
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 could be changed to 1 as the detailed definition of PR1. If that additional scheme is to make complete of the main complexity reduction, we do not think that should be reflected in the scope of Work Item.
If time allowed, schemes with higher complexity saving should be considered. In [4], it can be seen that the BW1 have significant higher reduction than those of BW2/3.

Proposal 2: The scope of further RedCap enhancement may not include PR1/2 in addition to the main complexity reduction scheme. If time allowed, BW1 can be considered as the additional complexity reduction scheme on top of main scheme.
3 Processing time relaxation
In the evaluation, the complexity reduction PT1 and PT2 would be 2~3% on top of the reduction by BWs or PRs. The reductions are largely independent. The PT2 would have higher reduction than PT1. However, in the observation, specification impact and UE category would be significant. The processing times was reflected in many UE data procedures. Standardization of the processing time values were also in long WG discussion, in the earlier releases. Thus, it would be better to have guidance by RAN on how the topic proceed.
Proposal 3: RAN decide if PT1 and PT2 are included into Rel-18 RedCap enhancement Work Item.
4 Conclusion

In this contribution, we discussed on scoping of WI for further enhanced RedCap UE. We suggest that the study of eRedCap can be concluded. For the normative work, we propose:
Proposal 1:  Considering the complexity saving and other impacts, PR3 is chosen for the main complexity reduction scheme for further RedCap enhancement in the Work Item starting from September, 2022.
Proposal 2: The scope of further RedCap enhancement may not include PR1/2 in addition to the main complexity reduction scheme. If time allowed, BW1 can be considered as the additional complexity reduction scheme on top of main scheme.
Proposal 3: RAN decide if PT1 and PT2 are included into Rel-18 RedCap enhancement Work Item.
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