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1. Introduction
[bookmark: Proposal_Pattern_Length]RAN2 impacts to support Rel-18 UE complexity/cost reduction in FR1 (referred for simplicity as Rel-18 eRedCap) are discussed in this document except for capability which is addressed in our companion one [1].
1. Discussion
[bookmark: _Hlk131712880]Access control impact
RAN2 agreed to the following for access control of Rel-18eRedCap:
· The NR MIB “cellBarred” bit applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs)
During last RAN2#121 meeting, there seem to be a little confusion on how barring could be defined for Rel-18 RedCap UEs considering how it was defined for Rel-17 RedCap. It seems critical to clarify this before discussing how we desire to enable the access barring for Rel-18 eRedCap UEs. Rel-17 RedCap defines the following associated with its access barring:
The following parameters are defined in SIB1 for Rel-17 RedCap UEs on access barring:
· cellBarredRedCap1Rx (or cellBarredRedCap2Rx)  Value barred means that the cell is barred for a RedCap UE with 1 Rx (pr 2 Rx) branch, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.
· halfDuplexRedCap-Allowed  The presence of this field indicates that the cell supports half-duplex FDD RedCap UEs. 
· intraFreqReselectionRedCap-r17 à Controls cell selection/reselection to intra-frequency cells for RedCap UEs when this cell is barred, or treated as barred by the RedCap UE, as specified in TS 38.304 [20]. If not present, a RedCap UE treats the cell as barred, i.e.,the UE considers that the cell does not support RedCap 
Upon reception of the SIB1, the following actions are defined for Rel-17 RedCap UEs on access barring:
1> if the UE is a RedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the RedCap UE is in 
RRC_CONNECTED while T311 is running: 
2> if intraFreqReselectionRedCap is not present in SIB1: 
3> consider the cell as barred in accordance with TS 38.304 [20]; 
3> perform barring as if intraFreqReselectionRedCap is set to allowed; 
2> else: 
3> if the cellBarredRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or 
3> if the cellBarredRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or 
3> if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation: 
4> consider the cell as barred in accordance with TS 38.304 [20];
4> perform barring based on intraFreqReselectionRedCap as specified in TS 38.304 [20];
… <omitted text> ….
2> else: 
3> consider the cell as barred in accordance with TS 38.304 [20]; and 
3> perform barring as if intraFreqReselection, or intraFreqReselectionRedCap for RedCap UEs, is set to notAllowed;
During Rel-17 ASN.1 review, it was identified by RIL I051 [2] that the new IFRI parameter defined for Rel-17 RedCap (i.e., intraFreqReselectionRedCap-r17) did not work like any other legacy IFRI parameter. I.e., the support of Rel-17 RedCap is identified based on Rel-17 RedCap specific IFRI (instead of RedCap specific cell bar). At the time, it was proposed the possibility to correct this by doing the definition of the parameter and check as part of the Cell barring to avoid confusions. However majority view was to keep current ASN.1 even though Rel-17 RedCap specific IFRI mainly indicates whether a UE is or not allowed in a cell.
Like Rel-17 RedCap, it seems beneficial that network can control the access of Rel-18 eRedCap UEs. RAN2 should discuss whether it was to handle the barring of Rel-18 eRedCap UEs via IFRI parameter (like for Rel-17 RedCap UEs) or to align with legacy behaviour are cell baring kind of information is used on this regard instead. To avoid future confusions, it is preferable to define Rel-18 eRedCap specific barring information within the barring related information instead of via IFRI parameter.
[bookmark: _Toc131108067][bookmark: _Toc131704930][bookmark: _Toc131712844]Rel-17 RedCap defined a RedCap specific IFRI information that it is used to bar these UEs of accessing a cell. This does not aligned to legacy IFRI operation but was not corrected as the issue was found during ASN.1 review. 
This new indication to bar Rel-18 eRedCap UEs could be specified as part of RedCap-ConfigCommonSIB-r17.
Proposal 1. [bookmark: _Toc131704838][bookmark: _Toc131712847][bookmark: _Ref131106958][bookmark: _Toc131108070]Network can indicate whether a cell is or not barred for Rel-18 eRedCap UEs via a new information included as part of cell baring information (i.e., within RedCap-ConfigCommonSIB-r17). 
Proposal 1.1. [bookmark: _Toc131704839][bookmark: _Toc131712848]For Rel-18 eRedCap UEs, RedCap specific IFRI is not used for barring purposes (to avoid confusions as Rel-17 RedCap specific IFRI was identified during ASN.1 review as not aligned to how legacy IFRI behaviour is usually defined in previous releases).
Rel-17 RedCap allows the network to indicate if Half-Duplex FDD RedCap UEs (halfDuplexRedCapAllowed-r17) is supported as well as whether the cell is barred or not for a RedCap UE with 1 Rx branch (cellBarredRedCap1Rx) or for RedCap UE with 2 Rx branch (cellBarredRedCap2Rx).
RedCap-ConfigCommonSIB-r17 ::= SEQUENCE {
    halfDuplexRedCapAllowed-r17    ENUMERATED {true}               OPTIONAL,  -- Need R
    cellBarredRedCap-r17           SEQUENCE {
        cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},
        cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}
    }                   OPTIONAL,  -- Need R
    ...
}
Assuming that similar level of barring may be desirable for Rel-18 as in Rel-17, the following options are possible:
· Option (1) Rel-17 RedCap barring signaling can be re-used/applied (halfDuplexRedCapAllowed-r17, cellBarredRedCap1Rx-r17, cellBarredRedCap2Rx-r17) for Rel-18 eRedCap UEs in which case a new barring flag would also be defined to indicate whether barring applies to Rel-18 eRedCap UEs, e.g., as follows:
RedCap-ConfigCommonSIB-r17 ::= SEQUENCE {
    halfDuplexRedCapAllowed-r17    ENUMERATED {true}      OPTIONAL,  -- Need R
    cellBarredRedCap-r17           SEQUENCE {
        cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},
        cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}
    }                   OPTIONAL,  -- Need R
    ...,
    [[cellBarredERedCap-r18        ENUMERATED {barred, notBarred}]]
}
· Option (2) New Rel-18 specific barring specific parameters are defined to Rel-18 eRedCap UEs for half duplex and with 1 RX or 2 RX branch
RedCap-ConfigCommonSIB-r17 ::= SEQUENCE {
    halfDuplexRedCapAllowed-r17    ENUMERATED {true}      OPTIONAL,  -- Need R
    cellBarredRedCap-r17           SEQUENCE {
        cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},
        cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}
    }                   OPTIONAL,  -- Need R
    ...,
    [[halfDuplexERedCapAllowed-r18    ENUMERATED {true}      OPTIONAL,  -- Need R
    cellBarredERedCap-r18           SEQUENCE {
        cellBarredERedCap1Rx-r18        ENUMERATED {barred, notBarred},
        cellBarredERedCap2Rx-r18        ENUMERATED {barred, notBarred}
    }                   OPTIONAL,  -- Need R]]
}
Proposal 2. [bookmark: _Toc131704840][bookmark: _Toc131704841][bookmark: _Ref127367587][bookmark: _Toc127456738][bookmark: _Toc127466010][bookmark: _Toc127466101][bookmark: _Toc126710793][bookmark: _Toc127261006][bookmark: _Toc131108071][bookmark: _Toc131704842][bookmark: _Toc131712849][bookmark: _Toc127456739][bookmark: _Toc127466011][bookmark: _Toc127466102]To confirm that network wants to be able to indicate its support/barred control for Rel-18 eRedCap UEs that are half duplex and with 1 or 2 RX branch. If so, to discuss how this is implemented considering: option (1) Rel-17 RedCap barring signaling applies (halfDuplexRedCapAllowed-r17, cellBarredRedCap1Rx-r17, cellBarredRedCap2Rx-r17) for Rel-18 eRedCap UEs (in which case a new barring flag, i.e. cellBarredERedCap-r18,  would also be defined to indicate whether Rel-17 RedCap barring information also applies to Rel-18 eRedCap UEs) or option (2) new Rel-18 barring specific parameters are defined to Rel-18 eRedCap UEs for half duplex and with 1 RX or 2 RX branch.

[bookmark: _Hlk131712900]Initial BWP for Rel-18 eRedCap UE
RAN1 had no consensus in initial BWP as captured in their agreements”
· Conclusion: There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.
RAN1 seems to assume that this topic would be concluded by RAN2 understanding that RAN1 already agreed that Rel-18 eRedCap UE can share same/separate initial BWP specific to Rel-17 RedCap UEs. 
[bookmark: _Toc126710788][bookmark: _Toc127261000][bookmark: _Toc127456730][bookmark: _Toc127466002][bookmark: _Toc127466115][bookmark: _Toc131108068][bookmark: _Toc131704931][bookmark: _Toc131712845]RAN1 already agreed that RedCap specific initial BWP can be used by Rel-18 eRedCap UE as well as legacy Rel-17 RedCap UEs. 
One open question is whether network needs to be able to configure the usage of RedCap-specific initial BWP distinguish whether it is applicable Rel-17 RedCap UEs and/or Rel-18 eRedCap UEs. This would mean that network could configure the usage of the RedCap-specific initial BWP to (1) only Rel-17 RedCap (as specified in Rel-17), (2) only Rel-18 eRedCap and (3) both Rel-17 and Rel-18 eRedCap UEs. Case (3) seems the simplest approach however legacy signaling already allows network to indicate whether Rel-17 RedCap is or not allowed/barred as explained in previous section (by the parameters defined as part of RedCap-ConfigCommonSIB-r17). Therefore, it might be also easy to enable the option for the network to configure either case if this seems helpful from network and operator’s point of view. If so, this would mean that the signaling would allow the network to configure the usage of the RedCap-specific initial BWP to (1), (2), or (3)
In our understanding, RAN1 has left up to RAN2 the decision on whether an additional/separate Rel-18 eRedCap-specific BWP is needed or not. 
· If additional/separate R18 RedCap specific BWP is needed, then case 1 and case 2 above are valid, i.e. network will configure R17 redcap specific BWP for R17 RedCap UEs, and R18 RedCap specific BWP for R18 RedCap UEs. 
· If additional/separate R18 RedCap specific BWP is not needed, then case 3 is valid, i.e. same BWP is applied for both R17 and R18 UEs.
One approach is enable signaling that could enable either case and leave the decision up to operators or NW implementation on whether the same or different BWP is configured for R17 and R18 RedCap UEs. However this would add signaling overheat (or complexicty) that may be unnecessary if second separate initial BWP is not used.
Proposal 3. [bookmark: _Toc127456742][bookmark: _Toc127466014][bookmark: _Toc127466105][bookmark: _Toc131108072][bookmark: _Toc131704843][bookmark: _Toc131712850][bookmark: _Toc126710795][bookmark: _Toc127261008][bookmark: _Toc127456743]Discuss whether network needs to be able to configure the usage of RedCap specific initial BWP between (1) only Rel-17 RedCap (as specified in Rel-17), (2) only Rel-18 eRedCap and/or (3) both Rel-17 and Rel-18 eRedCap UEs.

1. Conclusion
The observations captured are the following:
Observation 1.	Rel-17 RedCap defined a RedCap specific IFRI information that it is used to bar these UEs of accessing a cell. This does not aligned to legacy IFRI operation but was not corrected as the issue was found during ASN.1 review.
Observation 2.	RAN1 already agreed that RedCap specific initial BWP can be used by Rel-18 eRedCap UE as well as legacy Rel-17 RedCap UEs.
The proposals captured are the following:
Access control impact 
Proposal 1.	Network can indicate whether a cell is or not barred for Rel-18 eRedCap UEs via a new information included as part of cell baring information (i.e., within RedCap-ConfigCommonSIB-r17).
Proposal 1.1.	For Rel-18 eRedCap UEs, RedCap specific IFRI is not used for barring purposes (to avoid confusions as Rel-17 RedCap specific IFRI was identified during ASN.1 review as not aligned to how legacy IFRI behaviour is usually defined in previous releases).
Proposal 2.	To confirm that network wants to be able to indicate its support/barred control for Rel-18 eRedCap UEs that are half duplex and with 1 or 2 RX branch. If so, to discuss how this is implemented considering: option (1) Rel-17 RedCap barring signaling applies (halfDuplexRedCapAllowed-r17, cellBarredRedCap1Rx-r17, cellBarredRedCap2Rx-r17) for Rel-18 eRedCap UEs (in which case a new barring flag, i.e. cellBarredERedCap-r18,  would also be defined to indicate whether Rel-17 RedCap barring information also applies to Rel-18 eRedCap UEs) or option (2) new Rel-18 barring specific parameters are defined to Rel-18 eRedCap UEs for half duplex and with 1 RX or 2 RX branch.
Initial BWP for Rel-18 eRedCap UE
Proposal 3.	Discuss whether network needs to be able to configure the usage of RedCap specific initial BWP between (1) only Rel-17 RedCap (as specified in Rel-17), (2) only Rel-18 eRedCap and/or (3) both Rel-17 and Rel-18 eRedCap UEs.
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