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[bookmark: _Ref492503575]Introduction
This document discusses the following RAN2 lead objectives that were included in the RedCap WI RP-211574[1]:
· 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] 
Related to this objective, RAN1 made the following agreement in RAN1#105e [2]:
Working assumption:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled
· FFS How to support enable/disable the early indication
· FFS details e.g.:
· separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
· FFS the possibility of supporting Msg3 for the early indication 

Agreements: (if the above working assumption is confirmed)
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB

RAN2 made the following agreement in RAN2#114e[3]:
Agreements:
· SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS
· [bookmark: _Hlk78469370]The cell barring for RedCap UE is per cell (not per PLMN).
· RedCap UE supports the Intra Frequency Reselection Indicator.
· Either Msg1 and/or Msg3 early identification will be supported

Discussion
Early 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 early RedCap indication is specified only in Msg1, only in Msg3 or or both Msg1 and Msg3. 
The pros and cons of having early indication are listed in RedCap Study TR in section 11.1 [4] for both messages. Without early indication, the gNB would need to treat RedCap and non-RedCap UEs the same and would not be able to efficiently use the spectral resources for non-RedCap UEs. However, the need for early indication and how early depends on the network (e.g., carrier bandwidth, frequency range, non-RedCap 2Rx/4Rx requirement, etc.) and UE capability (e.g., 1Rx vs 2Rx, etc.). 
For example, having the early indication in Msg1 would be beneficial for Msg2 PDCCH/PDSCH coverage recovery for 1Rx RedCap devices in network deployments that require non-RedCap devices to support 4Rx, whereas it would not be as beneficial for 2Rx devices on 2Rx network deployments as coverage of Msg2 is not an issue. However, in the latter case, an early indication in Msg3 would be beneficial to eliminate the subsequent bandwidth limited scheduling for subsequent messages (e.g., Msg 4 and beyond), early RRC connection rejection in Msg4, and early non-RedCap prioritization.
Observation 1:  Early indication using either Msg1 or Msg3 have pros/cons depending on network operator’s preference and network configuration
RAN1 has a working assumption that Msg1 early indication is to be supported and that Msg1 early indication can be enabled/disabled via SIB. As mentioned in the TR, the Msg1 early indication has benefits, however, it also has the consequence of significant fragmentation of PRACH resources and additional system configuration. Furthermore, there are other Rel 17 WI’s that will utilize PRACH partitioning such as Small Data, Coverage enhancements, etc. [5] that will cause further PRACH fragmentations. Thus, in some deployments (such as in lower frequency ranges), a Msg3 early indication would be more ideal, hence, optional Msg3 early indication should be specified. 
Proposal 1: Support optional early redcap indication in Msg3 
Enabled/disabled via SIB
FFS: configuration of indication (i.e., what RedCap capabilities are early indicated)

Camping restrictions
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] 
Subsequently RAN2 made the following agreement in RAN2#114e:
Agreements:
· SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS

where SIB1 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
[bookmark: _Toc21359852][bookmark: _Toc21360409][bookmark: _Toc21425154]
Another consideration for operators would be access control for roaming RedCap UEs. Since 1Rx and 2Rx devices have worse decoding performance than UEs with 4Rx, they require more resources per bit and thus cost more per bit to service. A network operator will likely want to bar some or all roaming RedCap UEs but allow “Home” subscribers. Alternatively, it may want to permit only certain roaming RedCap UEs e.g., the ones with 2 (or more) antennas.

Proposal 3: The system information shall indicate whether a Roaming RedCap UE is permitted to access a cell/frequency.


Summary
Observation 1:  Early indication using either Msg1 or Msg3 have pros/cons depending on network operator’s preference and network configuration
Proposal 1: Support optional early redcap indication in Msg3 
Enabled/disabled via SIB
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

Proposal 3: The system information shall indicate whether a Roaming RedCap UE is permitted to access a cell/frequency.
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