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In RAN2 #114-e, RAN2 discussed access and camping restrictions for RedCap UEs and the following agreements were made [1]:
Agreements:
1. 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
1. The cell barring for RedCap UE is per cell (not per PLMN).
1. RedCap UE supports the Intra Frequency Reselection Indicator.
1. Either Msg1 and/or Msg3 early identification will be supported

Meanwhile, RAN2 postposed the decisions on whether RedCap UEs should ignore the cellBarred in the MIB and whether to introduce RedCap specific IFRI in SIB1.
In this contribution, we discuss details on how to signal Cell Barring Indication and Intra-Frequency Reselection Indication (IFRI) for RedCap UEs.
Discussions 
A need for RedCap-specific IFRI 
We first examine the following two scenarios based on different hypothetical RAN2 decisions on whether the cellBarred in the MIB applies to RedCap UEs:  
A. If RAN2 decide that the cellBarred in the MIB doesn’t apply to RedCap UEs, obviously, the IFRI in the MIB should not apply to RedCap UEs either. Hence, RedCap specific IFRI is needed in this scenario.
B. If RAN2 decide that the cellBarred in the MIB applies to RedCap UEs, it is still possible that an operator may wish to allow non-RedCap UEs to camp on a cell (hence, the cellBarred in the MIB is set to notBarred) but wish to bar RedCap UEs with 2 Rx branches and/or RedCap UEs with 1 Rx branch. Today, the IFRI in the MIB is meaningful only when the cellBarred in the MIB is set to barred. It should be kept that way. Hence, RedCap specific IFRI is also needed in this scenario.
In summary, no matter the cellBarred in the MIB applies to RedCap UEs or not, RedCap-specific IFRI should be introduced in Rel-17 and is to be included in SIB1 when the SIB1 indicates that RedCap UEs are barred from camping on the cell.
Proposal 1. RAN2 define RedCap-specific IFRI, which is to be included in SIB1 when the SIB1 indicates that RedCap UEs are barred from camping on the cell.
Cell barring indication for 1 Rx branch and 2 Rx branches
There are three likely cell barring scenarios for RedCap UEs in a cell that supports RedCap:
A. Neither UEs with 1 Rx branch nor UEs with 2 Rx branches are barred. 
B. UEs with 1 Rx branch are barred and UEs with 2 Rx branches are not barred. 
C. Both UEs with 1 Rx branch and UEs with 2 Rx branches are barred. 
A fourth scenario, where UEs with 1 Rx branch are not barred and UEs with 2 Rx branches are barred, is very unlikely. Indication for such scenario is deemed as unnecessary. Therefore, the signaling for cell barring indication for 1 Rx branch and 2 Rx branches can be optimized, for examples, with one of the following options:  
· Option 1: Two bits (Bit1 and Bit2) are used for cell barring indication for 1 Rx branch and 2 Rx branches, where Bit1 (indicating for 1 Rx) is always present in the IE while the presence of Bit2 (indicating for 2 Rx) is conditioned on Bit1 being set to barred. 
· When Bit1 is set to barred, UEs with 1 Rx branch are barred and Bit2 is present to explicitly indicate whether UEs with 2 Rx branches are barred or not. 
· When Bit1 is set to notBarred, UEs with 1 Rx branch are not barred, Bit2 is absent, and implicitly, UEs with 2 Rx branches are not barred. 
· Option 2. Two bits (Bit1 and Bit2) are used for cell barring indication and the RedCap-specific IFRI for UEs with 1 Rx branch and UEs with 2 Rx branches, as shown in Table 1 below.
Table 1.
	Bit2/Bit1
	1 Rx UE Cell Barring Status
	2 Rx UE Cell Barring Status
	RedCap-specific IFRI Status

	00
	notBarred
	notBarred
	N/A

	01
	barred
	notBarred
	allowed for 1 Rx UEs and N/A for 2 Rx UEs (see Note)

	10
	barred
	barred
	allowed for both 1 Rx UEs and 2 Rx UEs (see Note)

	11
	barred
	barred
	notAllowed for both 1 Rx UEs and 2 Rx UEs

	Note: A RedCap UE being barred by the cell checks with the SIB1 of other cells on the same frequency as the barred cell in order to acquire the exact cell barring status of those cells.


Proposal 2. RAN2 consider optimizing cell barring indication for RedCap UEs with one of the following options:
	Option 1.  Two bits (Bit1 and Bit2) are used for cell barring indication for 1 Rx branch and 2 Rx branches, where Bit1 (indicating for 1 Rx) is always present in the IE while the presence of Bit2 (indicating for 2 Rx) is conditioned on Bit1 being set to barred. When Bit1 is set to barred, UEs with 1 Rx branch are barred and Bit2 is present to explicitly indicate whether UEs with 2 Rx branches are barred or not. When Bit1 is set to notBarred, UEs with 1 Rx branch are not barred, Bit2 is absent, and implicitly, UEs with 2 Rx branches are not barred.
Option 2. Combine Cell Barring indication for 1 Rx branch and 2 Rx branches with RedCap-specific IFRI, as shown in Table 1.
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The following is proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1. RAN2 define RedCap-specific IFRI, which is to be included in SIB1 when the SIB1 indicates that RedCap UEs are barred from camping on the cell.
Proposal 2. RAN2 consider optimizing cell barring indication for RedCap UEs with one of the following options:
	Option 1.  Two bits (Bit1 and Bit2) are used for cell barring indication for 1 Rx branch and 2 Rx branches, where Bit1 (indicating for 1 Rx) is always present in the IE while the presence of Bit2 (indicating for 2 Rx) is conditioned on Bit1 being set to barred. When Bit1 is set to barred, UEs with 1 Rx branch are barred and Bit2 is present to explicitly indicate whether UEs with 2 Rx branches are barred or not. When Bit1 is set to notBarred, UEs with 1 Rx branch are not barred, Bit2 is absent, and implicitly, UEs with 2 Rx branches are not barred.
Option 2. Combine Cell Barring indication for 1 Rx branch and 2 Rx branches with RedCap-specific IFRI, as shown in Table 1.
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