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1. Introduction
During RAN#90e, most of RAN1 WID part on support of reduced capability NR devices was agreed [1] as the following, but two UE complexity features i.e., wider bandwidth and Rx branches are left to be decided at RAN#91e.
· Specify support for the following UE complexity reduction features [RAN1, RAN4]:
· Reduced maximum UE bandwidth:
· [bookmark: _Hlk66353844]Maximum bandwidth of an FR1 RedCap UE during and after initial access of 20 MHz is supported. The possibility of, and any associated conditions for, optional support of a wider bandwidth up to 40MHz after initial access for this case will be further discussed at RAN#91e.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· [bookmark: _Hlk58502022][bookmark: _Hlk66367293][bookmark: _Hlk58574559]For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE will be decided at RAN#91e; hence no specific work for these frequency bands will be done before RAN#91e.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)

In this contribution, discussion on remaining complexity reduction features for RedCap are discussed and proposals are given.
2. Discussion on remaining UE complexity reduction features
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Wider maximum UE bandwidth after initial access
According to the WID, maximum bandwidth of an FR1 RedCap UE during and after initial access of 20 MHz is supported， one remaining issue is whether a wider bandwidth up to 40MHz after initial access can be optionally support.. 
Based on our calculation [2], for TDD configuration DDDDDDDSUU, with maximum modulation order of 64QAM, the peak data rate for downlink is 120.7Mbps with 2 MIMO layers, and the peak data rate for uplink is 20.2Mbps for uplink with 1 MIMO layer, when the maximum bandwidth is 20MHz. From the calculation results, we can see that it is unlikely to satisfy the upper bound reference bit rate of high-end video, which is ~25Mbps (7.5~25Mbps) for uplink, since the uplink peak date rate of 20.2Mbps can only be achieved with high channel SINR. 
In TR 38.875 [3], the similar the analysis of performance impacts on date rate of reduced maximum bandwidth is also made as the following, 
7.3.3	Analysis of performance impacts
Data rate:
Bandwidth reduction results in a reduction in the achievable peak data rate. However, all the bandwidth options (20 MHz in FR1, and 50 MHz or 100 MHz in FR2) considered in the RedCap study are enough for meeting the peak data rate requirements for the RedCap use cases, at least when the bandwidth reduction is not combined with other UE complexity reduction techniques, except in some TDD configurations.
One solution to meet the uplink transmission data rate requirement in TDD, especially for some high-end devices is to introduce wider BWP such as 40MHz as an optional capability for RedCap. It is also an efficient way to improve both uplink and downlink user reference data rate and peak data rate. Another solution is to support SUL as the optional capability, which can both improve uplink data rate significantly and the uplink coverage.
Therefore, we think a wider bandwidth up to 40MHz after initial access at least for TDD band should be optionally supported.
Proposal 1: A wider bandwidth up to 40MHz after initial access can be supported as optional capability at least for TDD band.
Minimum number of Rx branches
Another remaining capability issue is the minimum number of Rx branches supported by RedCap for frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports.
From our view, a flexible capability space is desired to support both high-end and low-end RedCap device requirement. Wearable device is one of use cases for RedCap, but according to current product design trend, some wearable devices types, e.g., smart watch with limited space can only deploy 1 Rx but not 2 Rx, thus, it is practical to support 1Rx for these devices. While 2Rx can enable more efficient transmission such as 2-layer MIMO and high reference bit rate, which can be used for high-end device. Therefore, it is proposed to support both 1Rx and 2Rx for RedCap for frequency bands that currently require support of 4Rx to both meet the craft requirement of some devices and the date rate requirement.
To address the concern of coverage performance loss for 1Rx RedCap UE from some operators, we list the following comments:
· DL channel is observed not the bottleneck channel during the SI phase and only one layer transmission is supported during initial access procedure, the performance loss of 1 Rx compared with 2 Rx is limited. 
· In addition, it is a compromise solution to mandate higher antenna efficiency for 1 Rx than that for 2Rx, which can guarantee comparable coverage, and hence no special coverage recovery solution is needed for 1Rx. 
· What’s more, if the network is unwilling to serve 1Rx UE, it can perform access control e.g., cell baring, UAC which has been discussed in SI phase to 1 Rx RedCap UE, the access control functionality is also one of the WID scope. 
· At last, the minimum number of Rx branches supported by specification for a RedCap UE, i.e., whether 1 Rx or 2Rx can also be defined per band according to the deployment requirements of different operators. For example, band n41 can be defined to support minimum 1 Rx RedCap UE. 
In a summary, considering the wearable devices design limitation and popular commercial use cases of RedCap UEs, the specification should support both 1 Rx and 2 Rx branches for frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports to make a wider RedCap devices deployment prospect in NR. Additionally, the minimum number of Rx branches can also be defined per NR band to satisfy different deployment requirements of operators.
[bookmark: _Hlk66700308]Proposal 2: For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1 or 2.
· Whether the minimum number of Rx branches is 1 or 2 can be defined per band, e.g., band n41 can support minimum 1 Rx branch.
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3. Conclusions
In this contribution, considerations on remaining UE complexity reduction features are discussed, and the following proposals are made.
Proposal 1: A wider bandwidth up to 40MHz after initial access can be supported as optional capability at least for TDD band.
Proposal 2: For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1 or 2.
· Whether the minimum number of Rx branches is 1 or 2 can be defined per band, e.g., band n41 can support minimum 1 Rx branch.
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