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Introduction
In the RAN2#116-e meeting, RedCap UE cell barring and early identification issues were discussed, following are the agreements made in RAN#115-e meeting [1]:
Agreements via email - from offline 110:
1. In MAC perspective, a RedCap UE uses Msg1 early identification whenever transmitting preamble for CBRA, as long as the Msg1 early identification is configured for RedCap by NW.
2.	For Msg1 early identification, RAN2 confirm both dedicated ROs and dedicated PRACH preamble can be supported from signalling point of view
3.	For RedCap, Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification.
4.	At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification. It is up to RAN1 on the need of dedicated preamble and/or dedicated PUSCH resource configuration.
5.	Do not support the RedCap specific UAC parameters.
Agreements online:
1. In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data. FFS on whether it requires no other precondition, or precondition as “when Msg1 early identification is not configured”, or precondition as “when Msg3 early identification is enabled by NW”.
2. Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification
FFSs:
1. In case the cell is barred due to not supporting RedCap, UE behaviour for intra-frequency cell reselection is FFS
2. FFS whether system information should provide information on which cells accept RedCap UE access, and if, what this information should include (e¸g. support, barring?) and in which form (e.g. NCell, allow-list, exclude-list)

Based on the discussion progress, we provide our view on RedCap UE cell barring and early identification issues in this contribution.
Discussion
2.1 Cell barring
For a legacy UE, its behavior upon receiving the MIB including how to consider whether the cell is barred or not is defined in TS 38.331 as below [2]:
	Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
2>	if the cellBarred in the acquired MIB is set to barred:
3>	consider the cell as barred in accordance with TS 38.304 [20];
[bookmark: _Hlk83207758]3>	if intraFreqReselection is set to notAllowed:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20].
3>	else:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20].
2>	else:
3>	apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-SubcarrierOffset and dmrs-TypeA-Position.


It could be known that, only when the cellBarred in the acquired MIB is set to barred, in other words, the cell is considered as barred, UE would check the value of intraFreqReselection in MIB.
Observation 1: Only when the cellBarred in the acquired MIB is set to barred, in other words, the cell is considered as barred, UE would check the value of intraFreqReselection in MIB.
Similarly, RedCap UEs follow the IE RedCap specific IFRI based on the existence or value of RedCap specific cellBarred field.
It should be notice that, in RAN2#115-e meeting, IFRI for RedCap UE was agreed to be used to indicate whether the cell supports RedCap:
	If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.


 
Considering that IFRI should be used with cellbarred, it’s reasonable to take both the two IEs into consideration for a UE to decide whether RedCap is supported or not, for example, if one of the two IEs is absent means RedCap is not supported.
Proposal 1: Both RedCap-specific cellbarred and RedCap specific IFRI should be taken into consideration for a UE to decide whether RedCap is supported or not in the cell, for example, if one of the two IEs is absent means RedCap is not supported.
Besides, In RAN2#115-e meeting，the following  was agreed that RedCap UE applies the existing cellBarred field in MIB, which means RedCap UEs’ access is under the guidance of cellBarred in MIB. Table 1 is the possible options for RedCap cell barring.
[bookmark: _Ref85715941]Table 1: RedCap cell barring combinations.
	cellBarred  in  MIB
	RedCap specific cellBarred 
	RedCap specific IFRI
	Interpretation

	notBarred
	notBarred
	Allowed/notAllowed
	Non-RedCap and RedCap UEs are allowed in the cell.

	notBarred
	notBarred
	Absent
	Non-RedCap UEs are allowed in the cell. (RedCap is barred due to not supported in the cell.)

	notBarred
	Barred 
	Absent
	Non-RedCap UEs are allowed in the cell. (RedCap is due to not supported in the cell.)

	notBarred
	Barred 
	Allowed/notAllowed
	Non-RedCap UEs are allowed in the cell. (RedCap is barred.)

	notBarred
	Absent
	Allowed/notAllowed
	Non-RedCap UEs are allowed in the cell. (RedCap is due to not supported in the cell.)

	notBarred
	Absent
	Absent
	Non-RedCap UEs are allowed in the cell. (RedCap is due to not supported in the cell.)

	Barred
	Absent/ Barred/ notBarred
	Absent/Allowed/notAllowed
	No UE is allowed in the cell.



Given that RedCap UEs applies the existing cellBarred field in MIB, it’s natural for RedCap UEs to apply IFRI in MIB, if the cell is barred due to the not supporting RedCap.
Proposal 2: RedCap UEs to apply IFRI in MIB, if the cell is barred due to the not supporting RedCap.
2.2 Cell selection/Reselection
Due to the reduced capability of RedCap UEs, like reduced number of RX branches, RedCap UEs may have different performance (i.e., Coverage, Data rate, Network capacity and spectral efficiency) compared with legacy UEs. And allowing not all the cells support RedCap UEs access is consistent with network deployment flexibility requirements. Because of the different performance between Redcap UEs and legacy UEs, taking different measures of access restrictions, cell selection/reselection parameters and reselection priorities for RedCap UEs is benifit for increasing the flexibility in network deployment and helpful to ensure network performance and user experience.
Proposal 3: Specific cell selection/reselection parameters and priorities could be introduced for RedCap UEs.
RedCap UEs also need to perform cell reselection procedures based on RRM measurements on serving cell and neighbour cells in IDLE/INACTIVE for Mobility management just like legacy UEs. If not all of the cells in the network allow access from RedCap UEs and a RedCap UE cannot know whether the target neighbour cell supports RedCap or not, it may perform some unnecessary measurements of intra/ inter-frequency cells before a suitable cell is found which fulfil the cell reselection criteria and support RedCap UEs access. This issue may extend the cell reselection procedures and increase RedCap UEs power consumption. Therefore, it’s better to indicate whether the neighbour cells could accept RedCap UEs’ access in the system information, and the solution could be further discussed.
Proposal 4: It’s better to indicate whether the neighbour cells could accept RedCap UEs’ access in the system information.
Besides, in a network where not all the cells of the same frequency support RedCap UEs access, RedCap UEs may be interfered by the neighbour cell which is the highest ranked cell according to cell reselection criteria but not support RedCap UEs access. It is necessary to discuss the solution of potential interference issues for RedCap UEs.
Proposal 5：RAN2 is kindly asked to discuss the possibility and the solution of potential interference issues for RedCap UEs.
2.3 Early identification
In last meeting, the discussion of early identification made great progress:
For Msg1 based identification, it was agreed that:
1.  Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
Meanwhile, for Msg 3 based identification, it was agreed that:
Agreements online:
1. A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)
Agreements online:
3. In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data. FFS on whether it requires no other precondition, or precondition as “when Msg1 early identification is not configured”, or precondition as “when Msg3 early identification is enabled by NW”.
4. Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification

From operator’s point of view, early identification is not needed all the time as we analysed in the previous discussion paper[1], based on the current progress, two early identification solutions are approved, and Msg1 based early identification is configurable as agreed by both RAN1 and RAN2, therefore, it’s better for Msg 3 based early identification to be configurable, too. In other words, Msg3 early identification could be enabled by NW.
Proposal 6: Msg3 based early identification could be configurable, enabled/disabled by NW.
If Proposal 6 is agreed, both two solutions are configurable. For Msg 1 based solution, it could be indicated by the specific configuration, such as specific BWP or Preamble, while an explicit indication in system information for Msg 3 based solution is needed.
Proposal 7: Explicit indication in system information is needed for RedCap UEs to decide whether Msg 3 based identification is used.
Conclusion
In this contribution, we discussed RedCap related issues, including camping indication, cell selection/reselection and early identification. Following are our observations:
Observation 1: Only when the cellBarred in the acquired MIB is set to barred, in other words, the cell is considered as barred, UE would check the value of intraFreqReselection in MIB.
Based on the observations, we propose:
Proposal 1: Both RedCap-specific cellbarred and RedCap specific IFRI should be taken into consideration for a UE to decide whether RedCap is supported or not in the cell, for example, if one of the two IEs is absent means RedCap is not supported.
Proposal 2: RedCap UEs to apply IFRI in MIB, if the cell is barred due to the not supporting RedCap.Proposal 3: Specific cell selection/reselection parameters and priorities could be introduced for RedCap UEs.
Proposal 4: It’s better to indicate whether the neighbour cells could accept RedCap UEs’ access in the system information.
Proposal 5: RAN2 is kindly asked to discuss the possibility and the solution of potential interference issues for RedCap UEs.
Proposal 6: Msg3 based early identification could be configurable, enabled/disabled by NW.
Proposal 7: Explicit indication in system information is needed for RedCap UEs to decide whether Msg 3 based identification is used.
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