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[bookmark: _Ref54129494]Introduction

In RANP#90e, work item on Redcap was approved [1], with the following RAN1 objectives:
· Specify support for the following UE complexity reduction features [RAN1, RAN4]:
· Reduced maximum UE bandwidth:
· 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: _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.)


This document provides our initial views some aspects of the Redcap work item.



Reduced maximum bandwidth
RedCap UEs support a maximum bandwidth during and after initial access of 20MHz.
A question to be discussed at RAN1#91e is whether a bandwidth of 40MHz will also optionally be supported.
Until the discussion of UE capability for Redcap is complete, our understanding is that all of the features that are listed in the WID are optional features. Just as it is optional whether an FR1 FDD UE supports 1RX or 2RX, in our understanding it is also optional whether a UE supports a reduced bandwidth or not.
In order to facilitate initial access, it seems necessary that all RedCap UEs need to implement similar functionality at initial access. If all Redcap UEs implement a 20MHz bandwidth, then it is simpler to schedule UEs with Msg2 without overly resorting to techniques such as PRACH partitioning. It is hence clear that it is desirable to support a 20MHz UE bandwidth during initial access. 
After initial access, the network will know the UE capability and will be able to schedule the UE according to which UE complexity reduction features it implements. In our view, it is not mandatory that the UE implements the reduced maximum bandwidth feature. Hence, we think it should be possible that a UE can support a bandwidth of 40MHz or more after initial access.
Concerns have been expressed that allowing a UE to support some Redcap features but still support a high bandwidth would lead to smartphone-like Redcap UEs. In our view, smartphone-like functionality is characterized more by the data rate supported than the physical layer bandwidth. If there is a desire to preclude smartphone-like RedCap UEs, we would be OK with defining a data rate cap for Redcap UEs. We would like to avoid applying a bandwidth cap for Redcap UEs as it is beneficial to operate a capped data rate in a wider bandwidth in some circumstances as this can yield a better coding rate and better coverage.

[bookmark: _Hlk47387515]Conclusions

[bookmark: _GoBack]This document provides our views on the bandwidth that can be supported by a Redcap UE. It should be possible for a Redcap UE to support a bandwidth of greater than 20MHz after initial access. We expect that issue to be discussed at RANP#91e.
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