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Introduction
[bookmark: _GoBack]In RAN1#105-e, following agreements and working assumptions were made on aspects for RAN2-led features [1].
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 

Agreement: (if the above working assumption is confirmed)
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB
Working assumption:
· RedCap UE type is defined based on one of the following options
· Option 2: Only include the reduced capabilities that the network needs to know during initial access, if any.
· Option 4: The corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support 
· FFS: details of the set of reduced capabilities
Conclusion:
· RAN1 postpones the discussion on constraining of reduced capabilities, and if deemed necessary, RAN1 can come back
Agreement:
· Support 2-step RACH for RedCap UEs as an optional feature
· FFS details of early indication in MsgA, e.g.:
· Separation of 2-step RACH resources or MsgA preambles
· Separation of initial UL BWP
· Using a new indication in MsgA PUSCH part
· Note: Discussion on 4-step RACH for early indication should be prioritised
In this contribution, we discuss about open issues of these agreements and working assumptions.
Discussion
Early indication (4-step RACH)
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 

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

Regarding the possibility of supporting Msg3 for the early indication, in our view, support of two similar functionalities will be redundant. In that sense, we don’t see benefit to support Msg3 for early indication in addition to Msg1. Early indication by Msg1 will be much more useful than Msg3 during initial access as it would enables e.g. coverage recovery of Msg3 including retransmissions using Rel-17 ULCE techniques, link adaptation of PDCCH/Msg2 using existing techniques.
Proposal 1:
· Early indication of RedCap UE in Msg3 should not be supported to avoid supporting multiple similar features
RedCap UE type
Working assumption:
· RedCap UE type is defined based on one of the following options
· Option 2: Only include the reduced capabilities that the network needs to know during initial access, if any.
· Option 4: The corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support 
· FFS: details of the set of reduced capabilities


For RedCap definition, from RAN1 point of view, we consider the essential reduced capability is only the reduced maximum bandwidth. A RedCap UE capable of FR1 bands shall support channel bandwidth of 20 MHz but not wider than 20 MHz in FR1. A RedCap UE capable of FR2 bands shall support channel bandwidth of 100 MHz but not wider than 100 MHz in FR2. 

Regarding reduced number of Rx branches, a RedCap UE may support one or two Rx branches. It means no reduction of number of Rx branches is also supported for bands where non-RedCap UE shall be equipped with two Rx antenna ports. And neither one nor two Rx would be mandated. Therefore, reduced number of Rx branches should be a capability and not a part of RedCap definition.

Support of HD-FDD would be optional. So it should be a capability not a part of RedCap type definition.

Regarding other aspects of RedCap UE, e.g. antenna inefficiency of wearable devices, which may cause coverage degradation, may be needed for the network for such as Msg3 coverage recovery. However, it would not be true for all the RedCap devices/use cases and it is not a capability but an implementation issue of a device. So such an aspect should also not be a part of RedCap type definition.

As seen above, all the RedCap UE comply with reduced maximum bandwidth while not all the RedCap UE comply with other reduced capabilities.

Proposal 2:
· From RAN1 point of view, RedCap type should be solely based on reduced maximum bandwidth (which would fulfil both option 2 and option 4)
Summary
Early indication by 4-atep RACH:
Proposal 1:
· Early indication of RedCap UE in Msg3 should not be supported to avoid supporting multiple similar features

Definition of RedCap type:
Proposal 2:
· From RAN1 point of view, RedCap type should be solely based on reduced maximum bandwidth (which would fulfil both option 2 and option 4)

Reference
[1] R1-2106213	RAN1 agreements for Rel-17 NR RedCap	Rapporteur (Ericsson)


