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Introduction
Regarding number of Rx branches at REDCAP UE, RAN1#104-e achieved the following agreement 

	Agreements:
· For reduced minimum number of Rx branches in FR1 and FR2 frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports:
· FFS: need for solutions to reduced PDCCH blocking 
· FFS: need for reporting of UE antenna related information to gNB (e.g., # of panels, polarization, etc.)
· Information related to the reduction of the number of antenna branches is assumed to be known at the gNB (either implicitly or explicitly, to be FFS) 




Furthermore RAN#91 updated the RedCAP WID [1] with the following 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]
· [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 above aspects. 
Early RedCap identification and barring
Regarding early indication, WID clearly states that 
· network should have possibility to choose whether it wants early indication of REDCAP UEs or not. 
· specification should support barring of RedCap UE from the cell based on number of supported Rx branches, which is 1 or 2. 
These goals can be achieved by allowing a configuration of additional RACH occasions within initial uplink BWP. To reduce overhead incurred to SIB1, it would be sufficient to configure ROs within one RB-set and then enable a replication within other RB-sets, if capacity is insufficient. Different RB-sets containing RedCap RACH occasions can be applicable to single and/or double Rx-branch UE. Furthermore, some of the RedCap ROs parameters can be inherited from legacy common RACH-ConfigCommon, FFS which.
If additional RACH occasions are not provided, single and/or double Rx-branch UEs are allowed to camp if not explicitly barred from the cell by system information. In this case, MSG3 may contain indication of number of Rx branches.

Proposal-1: Early indication of REDCAP UEs is enabled by introduction of an additional RedCap RACH occasions (i.e. MSG1)
· RACH occasions are configured to be confined within one RB-set (max 20MHz)
· RACH occasions can be replicated to multiple RB-sets
· within each RB-set containing RACH occasions for REDCAP UE, an applicability to single and double branch UEs may be indicated. 
· If additional RACH occasions are not provided, single and/or double Rx-branch UEs are allowed to camp if not explicitly barred from the cell
· MSG3 contains indication of number of Rx branches.
· FFS: Which parameters can be inherited by RedCap RACH occasions from legacy RACH occasions configuration in SIB1. 

On need for solutions to reduced PDCCH blocking
When it comes to PDCCH blocking due to RedCap UEs with degraded demodulation performance, one should consider separately time-domain and frequency domain aspect. 
In time domain, R15/R16 offers already configuration of CommonCORESET in pdcch-ConfigCommon in which TYPE0A, TYPE1 and TYPE2 CSS can be configured. This is in our opinion sufficient to cope with increased PDCCH overhead of REDCAP RAR. 
In Frequency domain, such solution does not exist, because in R15/R16 UEs are capable of receiving only within BW of a CORESET#0. This can be an issue for deployments on carriers larger than 20MHz, where CORESET#0 and CommonCORESET of at most 20MHz could be a bottleneck. This is one of the reasons why we have proposed to enable CORESET#0/CommonCORESET replication within RB-sets of single carrier in our accompanying contribution [2]. Note that CORESET replication is already supported in R16 for dedicated CORESET, specification effort for enhancement to common CORESETs would be relatively small.
Proposal-2: For at least RedCap UEs, support repetition of CORESET#0/CommonCORESET in RB-sets of a single wide carrier/BWP. 
Conclusions 
Proposal-1: Early indication of REDCAP UEs is enabled by introduction of an additional RedCap RACH occasions (i.e. MSG1)
· RACH occasions are configured to be confined within one RB-set (max 20MHz)
· RACH occasions can be replicated to multiple RB-sets
· within each RB-set containing RACH occasions for REDCAP UE, an applicability to single and double branch UEs may be indicated. 
· If additional RACH occasions are not provided, single and/or double Rx-branch UEs are allowed to camp if not explicitly barred from the cell
· MSG3 contains indication of number of Rx branches.
· FFS: Which parameters can be inherited by RedCap RACH occasions from legacy RACH occasions configuration in SIB1. 

Proposal-2: For at least RedCap UEs, support repetition of CORESET#0/CommonCORESET in RB-sets of a single wide carrier/BWP. 
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