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[bookmark: _Ref492503575]Introduction
The following RAN2 lead objectives were included in the RedCap WI RP-210918 (March 2021):
· 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] 
The RedCap WI includes the following UE complexity reduction features:
· Reduced bandwidth is 20MHz in FR1 and 100MHz in FR2 
· Reduced Rx Antennas (e.g.  from 2 down to 1 or from 4 down to 2 or 4 down to 1) 
· Half duplex FDD (e.g. from full duplex FDD) 
· Reduced mandatory max DL modulation constellation order to 64QAM (down from 256QAM).
· Maximum number of DL MIMO layers will match the number of antennas, 1 or 2.
RedCap Identification
The RedCap WID includes the objective: 
· 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]
The “and/or” creates the question of whether the RedCap indication is always in Msg1, always in Msg3 or configurable between Msg1 or Msg3. 

TR38.875 identified the following pros/cons:
Msg 1 identification:  This will require separate PRACH space (i.e., PRACH partitioning) for RedCap UEs which wastes resources (i.e., loss of spectral efficiency due to loss of trunking gains), more broadcast signaling and complicated setup. 
Msg 3 identification:  A 1 Rx Antenna RedCap UE will have coverage issues with receiving the Grant for Msg2 and Msg2 (DL). So, the gNB will have to increase the coverage (i.e. use a lower MCS) for all UEs for Msg2 which results in longer connect times and loss of spectral efficiency. Msg2 and Msg3 would also have to be scheduled within 20 MHz or be scheduled using cross slot scheduling which allows RedCap UEs to retune to another 20MHz band. However, given the small size of these messages, this should not create significant scheduling restrictions (i.e. blocking or capacity). Note: The grants for Msg2 and 3 are in CORESET 0 which is already always smaller than 20MHz, so this is not an issue. It will be better for the network to know that a UE is limited to 20MHz no later than message 3. This way other UEs can be allowed to use more resources in messages 4 and 5. Otherwise there may be capacity blocking issues.
Note: HD-FDD should not affect initial access but networks may still want to block access to those types of device which do not support FD-FDD.
More details of the trade-offs in selecting capability indication in messages 1, 3 and 5 are detailed in 3GPP TR38.875 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Study on support of reduced capability NR devices (Release 17).
Observation 1:  Early indication using either Msg1 or Msg3 have pros/cons and may depend on network operator’s preference and network configuration
Proposal 1: Support early redcap indication in Msg1 and Msg3 
FFS: configuration whether indication is sent in Msg1 or msg3
FFS: configuration of indication (i.e. what RedCap capabilities are early indicated)

RedCap Access Permission
The RedCap WID includes the objective: 
· 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] 
where system information shall control RedCap UE’s access to the network including UE Rx branch capability as part of the control. The WID specifies “…RedCap UE can camp on the cell/frequency or not…” however the default (i.e. no SI indication) should be that RedCap devices are not permitted on the network. The RedCap UE would need to see the indication that the network supports RedCap UEs and that specific RedCap devices are currently permitted. As required by the RedCap WID, the indication would also need to include specific UE feature such as number of Rx branches. 
Proposal 2: The system information shall indicate whether a RedCap UE with certain capabilities is permitted to access a cell/frequency, with the default (i.e. no indication) to mean the RedCap UE is barred. 
FFS: which capabilities can be used for access permission
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Summary
Observation 1:  Early indication using either Msg1 or Msg3 have pros/cons and may depend on network operator’s preference and network configuration
Proposal 1: Support early redcap indication in Msg1 and Msg3 
FFS: configuration whether indication is sent in Msg1 or msg3
FFS: configuration of indication (i.e. what RedCap capabilities are early indicated)

Proposal 2: The system information shall indicate whether a RedCap UE with certain capabilities is permitted to access a cell/frequency, with the default (i.e. no indication) to mean the RedCap UE is barred. 
FFS: which capabilities can be used for access permission

