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1. [bookmark: _Toc120549591]Introduction
In the SID agreed in RAN#94 [1] to further reduce the complexity of Redcap devices, the objectives are summarized as the following,
·  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
In this contribution, features to further reduce UE complexity are discussed and proposals are given.
2. Discussion on further UE complexity reduction features
2.1 UE bandwidth reduction to 5MHz in FR1
According to the SID in R18 on further reducing the complexity of the Redcap devices, the maximum bandwidth of R18 Redcap UE will be further reduced to 5MHz. Different companies have different opinions on whether the 5MHz bandwidth is for both RF and baseband or just for baseband. Below we will analyze the pros and cons of two different ways of bandwidth reduction.
Firstly, according to Chapter 13 of TS38.213, the possible bandwidth that SSB and CORESET#0 may occupy during initial access is shown in Table 1. It can be observed from Table 1 that the bandwidth occupied by the SSB with the SCS of 30KHz is 7.2MHz, and the minimum bandwidth occupied by the CORESET#0 with SCS of 30KHz is also at least 8.64MHz. Therefore, if the SID requires both RF and baseband bandwidths to be reduced to 5MHz, the SSB supporting 30KHz SCS and the CORESET#0 supporting 30KHz SCS will no longer be applicable to R18 Redcap UE. In such case, if both RF and basedband bandwidth are required to be reduced to 5MHz and both SSB and CORESET#0 are required to support SCS of 30KHz, then the structure of SSB or CORESET#0 needs to be redesigned, which will result in more normative work.
Table.1 bandwidth of SSB and CORESET#0 for different SCS combinations for FR1
	SCS of {SS/PBCH block, PDCCH} 
	Bandwidth of SSB
	Bandwidth of CORESET#0

	 {15, 15}
	3.6MHz
	4.32MHz(24RB), 8.64MHz(48RB), 17.28MHz(96RB)

	 {15, 30}
	3.6MHz
	8.64MHz(24RB), 17.28MHz(48RB)

	 {30, 15}
	7.2MHz
	8.64MHz(48RB), 17.28MHz(96RB)

	 {30, 30}
	7.2MHz
	8.64MHz(24RB), 17.28MHz(48RB)



Secondly, if only the data bandwidth is reduced to 5MHz, while the maximum bandwidth of SSB and CORESET#0 is still unchanged, i.e. 20MHz, then the current design of SSB and CORESET#0 can be reused. Furthermore, the PDSCH carrying the RMSI of non-Redcap UEs and Redcap UEs can be further restricted and enhanced to ensure the coexisten- ce of non-Redcap UEs and Redcap UEs.
Thirdly, according to the evaluation method of TR 38.875, it can be seen that among the overall benefits brought by the simultaneous reduction of RF and baseband bandwidth, the RF part accounts for a small proportion of the benefits. In other words, the benefit from the reduction in baseband bandwidth is much greater than that from the RF part. In addition, the feature of reducing both the RF bandwidth and the baseband bandwidth introduces a much higher protocol modification workload than the feature that only reduces the baseband bandwidth. Therefore, from the perspective of reducing the complexity of the protocol, only reducing the data bandwidth to 5MHz may be more suitable for the R18 Redcap scenario. 
To sum up, the bandwidth reduction is preferably only for the data bandwidth, and further may be only for the DL or UL.
Proposal 1  UE bandwidth reduced to 5MHz is preferably only for data bandwidth.
2.2 Relaxed UE processing time
Since the Redcap UE does not have high latency requirements, it is recommended to relax the UE processing time, especially the PDSCH decoding time N1 and the PUSCH preparation time N2. Since different processing time values will affect HARQ RTT, it is recommended to study the exact values of N1 and N2 for RedCcap during the SI stage, for example N1 and N2 can be doubled. In addition, since the values of N1 and N2 change, it is also necessary to judge whether new UE processing capability needs to be introduced for the R18 Redcap device.
Proposal 2 Specific values of the relaxed PDSCH decoding time and PUSCH preparation time need to be determined 

3. Conclusions
In this contribution, features to further reduce UE complexity are discussed, and the following proposals are made.
Proposal 1  UE bandwidth reduced to 5MHz only for data bandwidth.
Proposal 2 Specific values of the relaxed PDSCH decoding time and PUSCH preparation time need to be determined.
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