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1.	Introduction
The work item on support of reduced capability NR devices was approved in RAN#90e [1] and the latest version of the WID including the following objectives was found in [2]. 
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 
In this contribution, we discuss some aspects of higher layer support for reduced capability NR devices.
2.	Discussion
In RAN#91-e meeting, the WI objectives were updated in a compromised way that 1-Rx and 2-Rx RedCap UEs are supported in NR 4-Rx bands under the condition that the mechanisms that allow the network to control cell/frequency access of the RedCap UEs based on the number of Rx branches are specified at the same time. The relevant WI objective is as follows:
· Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1]
The main motivation of this objective is to address some concerns from operators which were on the loss in spectral efficiency, the impact on the network planning, and the specification impact to recover the coverage loss. Thus, the network should have the control of allowing the RedCap UEs to access to their cells/frequencies only when/if the network is ready. As captured in WID [2], one solution is to introduce system information indication to bar any access from RedCap UEs. 
Meanwhile, the other solution is for gNB to de-prioritize access from RedCap UEs with possibility of accepting the access from RedCap UEs with good channel condition. For example, if there is no congestion at a cell, gNB can normally accept access from 1-Rx RedCap UEs. However, in congestion gNB may delay access from 1-Rx RedCap UEs during RACH e.g. especially in NR 4-Rx bands. An operator may not want to sacrifice spectrum efficiency for 1RX UE. Thus, gNB may accept 1-Rx RedCap UEs with good channel condition e.g. at the centre of a serving cell while delaying access from 1-Rx RedCap UEs with bad channel condition.
Observation: An operator may not want to sacrifice spectrum efficiency for 1RX UE. Thus, it may accept 1 RX UE with good channel condition e.g. at the centre of a serving cell. Initial access from a certain type of RedCap UEs (e.g. 1 Rx RedCap UEs at cell boundary) would be de-prioritized over initial access from non-RedCap UEs in congestion.
One option of delaying access during RACH is that RedCap UEs with a certain capability are configured to select only a subset of RACH slots configured at a cell. The subset of RACH slots could be adjusted based on a level of RSRP measurement. In consequence, RedCap UEs with good channel condition would have more opportunities than RedCap UEs with bad channel condition which may reselect another cell/frequency in congestion.
The other option of delaying access during RACH is that RedCap UE specific scaling factor is configured for RACH backoff. The scaling factor scalingFactorBI in RACH configuration could be also configured for RedCap UEs. The scaling factor scalingFactorBI could be configured per level of RSRP measurement so that RedCap UEs in good channel condition apply a relatively low scaling factor while RedCap UEs in bad channel condition apply a relatively high scaling factor. This option also allows gNB to prioritize RedCap UEs with good channel condition in congestion. 
Proposal: In congestion, gNB could de-prioritize RedCap UEs e.g. with 1-Rx capability based on lower RACH opportunity by (re-)configuring one of the following options in system information:
· Option 1: RedCap UEs are configured to select only a subset of PRACH slots configured at a cell e.g. depending on RSRP level.
· Option 2: RedCap UE specific scaling factor is configured for RACH backoff indicator e.g. depending on RSRP level.
Conclusion
In conclusion, we propose to discuss the following observations and proposals for reduced capability NR devices:
Observation: An operator may not want to sacrifice spectrum efficiency for 1RX UE. Thus, it may accept 1 RX UE with good channel condition e.g. at the centre of a serving cell. Initial access from a certain type of RedCap UEs (e.g. 1 Rx RedCap UEs at cell boundary) would be de-prioritized over initial access from non-RedCap UEs in congestion.
Proposal: In congestion, gNB could de-prioritize RedCap UEs e.g. with 1-Rx capability based on lower RACH opportunity by (re-)configuring one of the following options in system information:
· Option 1: RedCap UEs are configured to select only a subset of PRACH slots configured at a cell e.g. depending on RSRP level.
· Option 2: RedCap UE specific scaling factor is configured for RACH backoff indicator e.g. depending on RSRP level.
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