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1 Introduction
In this contribution we discuss details of cell barring and early indication in Msg3/A for redcap UEs.
2 Discussion
2.1
Cell barring aspects

In RAN2 #115e, following agreements were made

· Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
· Specify a RedCap specific IFRI (Intra frequency reselection indication) in SIB1.
· IFRI for RedCap UEs in SIB1 is common for UEs with 1 Rx or 2 Rx branches. 
· If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.
· RedCap UE applies the existing cellBarred field in MIB
If cellBarred field in MIB is set to “barred”, the redcap UE follows the same behavior as the non-redcap UE. i.e. it bars the cell. 
Barring based on presence/absence of IFRI bit in SIB1 

If cellBarred field in MIB is set to “notBarred” and if UE is redcap UE and if IFRI bit in SIB1 is present

· If UE is 1 RX UE and cellBarred1RX bit is set to barred in SIB 1, UE bars the cell
· If IFRI bit in SIB1 is set to not allowed, similar operation as the IFRI bit in MIB in legacy can be applied:
· Licensed spectrum: UE also bars the frequency
· Unlicensed spectrum: UE also bars the frequency if the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE
· If UE is 2 RX UE and cellBarred2RX bit is set to barred in SIB 1, UE bars the cell
· If IFRI bit in SIB1 is set to not allowed, similar operation as the IFRI bit in MIB in legacy can be applied:
· Licensed spectrum: UE also bars the frequency
· Unlicensed spectrum: UE also bars the frequency if the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE
Proposal 1: If cellBarred field in MIB is set to “notBarred” and if UE is redcap UE and if IFRI bit in SIB1 is present:
· If UE is 1 RX UE and cellBarred1RX bit is set to barred in SIB 1, UE bars the cell. If IFRI bit in SIB1 is set to not allowed: UE also bars the frequency, if the cell operates in licensed spectrum or the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE
· If UE is 2 RX UE and cellBarred2RX bit is set to barred in SIB 1, UE bars the cell. If IFRI bit in SIB1 is set to not allowed: UE also bars the frequency, if the cell operates in licensed spectrum or the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE.
If cellBarred field in MIB is set to “notBarred” and if UE is redcap UE and if IFRI bit in SIB1 is not present:

· What is the UE behavior? Which one of the following operations UE apply?

· Option 1: UE considers the cell as barred (i.e. does not consider this cell as candidate for cell selection/reselection). UE considers cell re-selection to other cells on the same frequency as the barred cell as allowed.
· Option 2: UE considers the cell as barred (i.e. does not consider this cell as candidate for cell selection/reselection). UE also bars the frequency (i.e. considers cell re-selection to other cells on the same frequency as the barred cell as not allowed). 
· Option 2 should be used if we assume homogeneous deployment per frequency i.e. if network supports redcap on a frequency, it supports redcap on all cells of the frequency. Option 1 should be used in case if we assume that deployment can be non-homogeneous per frequency i.e. network can support redcap on some but not all cells of the frequency.

Proposal 2: If cellBarred field in MIB is set to “notBarred” and if UE is redcap UE and if IFRI bit in      SIB1 is not present (discuss and agree on one of the following options)

· Option 1: UE considers the cell as barred (i.e. does not consider this cell as candidate for cell selection/reselection). UE considers cell re-selection to other cells on the same frequency as allowed.
· Option 2: UE considers the cell as barred (i.e. does not consider this cell as candidate for cell selection/reselection). UE also bars the frequency (i.e. considers cell re-selection to other cells on the same frequency as the barred cell as not allowed). 
Barring by redcap UE upon failure to acquire SIB1 

In the legacy, if UE fails to acquire SIB1, UE bars the cell. UE also bars the frequency if IFRI bit in MIB is set to not Allowed and the cell operates in license spectrum. In the unlicensed spectrum, frequency is not barred as UE does not know whether cell belongs to its PLMN or not.
For redcap frequency barring is controlled by IFRI bit in SIB1. In case of failure to acquire SIB1 from the cell, UE has no information about the IFRI bit in SIB1. Note that even if IFRI bit in MIB is set to not allowed, IFRI bit in SIB1 can be set to allowed. It is possible that UE can find another cell which supports redcap on the frequency. So we propose that redcap UE only bars the cell if it fails to acquire SIB1.
Proposal 3: Redcap UE only bars the cell if it fails to acquire SIB1.

2.2
Early indication in Msg3/A
Regarding early indication for RedCap, RAN2 made the following agreement:

Agreements online:

1. A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)

Also note that, from Rel-15, two LCIDs were used for CCCH as specified in TS 38.321 [2]:

Table 6.2.1-2 Values of LCID for UL-SCH [2]
	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	…
	…

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	…
	…


Then, the question is whether the dedicated LCID for a RedCap UE would be needed for both of the LCIDs for CCCH. Note that currently CCCH of size 64 bits is used only for RRCResumeRequest1 (as shown in TS 38.331 [3]) which uses full size of resumeIdentity and is used from RRC_INACTIVE.
–
UL-CCCH1-Message [3]
The UL-CCCH1-Message class is the set of 64-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.

-- ASN1START

-- TAG-UL-CCCH1-MESSAGE-START

UL-CCCH1-Message ::=            SEQUENCE {

    message                         UL-CCCH1-MessageType

}

UL-CCCH1-MessageType ::=        CHOICE {

    c1                              CHOICE {

        rrcResumeRequest1               RRCResumeRequest1,
        spare3 NULL,

        spare2 NULL,

        spare1 NULL
    },

    messageClassExtension SEQUENCE {}

}

-- TAG-UL-CCCH1-MESSAGE-STOP

-- ASN1STOP

Furthermore, a UE does not have to include early indication when it transits from RRC_INACTIVE to RRC_CONNECTED, as network always retrieves UE's capability from the last serving gNB during RRC resume procedure. Therefore, RAN2 does not have to introduce a dedicated LCID for CCCH of size 64 bits.

Proposal 4: A new dedicated LCID for RedCap is introduced for CCCH of size 48 bits only (i.e. no new LCID for CCCH of size 64 bits).
Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: If cellBarred field in MIB is set to “notBarred” and if UE is redcap UE and if IFRI bit in SIB1 is present:

· If UE is 1 RX UE and cellBarred1RX bit is set to barred in SIB 1, UE bars the cell. If IFRI bit in SIB1 is set to not allowed: UE also bars the frequency, if the cell operates in licensed spectrum or the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE
· If UE is 2 RX UE and cellBarred2RX bit is set to barred in SIB 1, UE bars the cell. If IFRI bit in SIB1 is set to not allowed: UE also bars the frequency, if the cell operates in licensed spectrum or the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE.
Proposal 2: If cellBarred field in MIB is set to “notBarred” and if UE is redcap UE and if IFRI bit in      SIB1 is not present (discuss and agree on one of the following options)

· Option 1: UE considers the cell as barred (i.e. does not consider this cell as candidate for cell selection/reselection). UE considers cell re-selection to other cells on the same frequency as the barred cell as allowed.
· Option 2: UE considers the cell as barred (i.e. does not consider this cell as candidate for cell selection/reselection). UE also bars the frequency (i.e. considers cell re-selection to other cells on the same frequency as the barred cell as not allowed). 
Proposal 3: Redcap UE only bars the cell if it fails to acquire SIB1.
Proposal 4: A new dedicated LCID for RedCap is introduced for CCCH of size 48 bits only (i.e. no new LCID for CCCH of size 64 bits).
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