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1. Introduction
In recent RAN2 meetings, there are some discussions about Redcap UE identification and access restriction, and some agreements are given as follows:
	· Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
· Solution for early identification for 2-step RACH will be specified.
· Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
· Specify a RedCap specific IFRI 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.
· A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)
· RedCap UE applies the existing cellBarred field in MIB



	RAN2#116-e agreements:
· 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.
· For Msg1 early identification, RAN2 confirm both dedicated ROs and dedicated PRACH preamble can be supported from signalling point of view
· For RedCap, Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification.
· 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.
· Do not support the RedCap specific UAC parameters.
· 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”.
· Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification
FFSs:
· In case the cell is barred due to not supporting RedCap, UE behaviour for intra-frequency cell reselection is FFS
· 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)



	RAN2#116-bis-e agreements:
· In MAC perspective, a RedCap UE uses MsgA PRACH early identification when it transmits preamble for CBRA if MsgA PRACH early identification is configured for RedCap by NW.
· For MsgA PRACH early identification, RAN2 confirms both dedicated ROs and dedicated PRACH preamble can be supported from signalling point of view.
· For RedCap, MsgA PRACH early identification is enabled/disabled implicitly by the presence of dedicated RACH configuration for MsgA PRACH early identification.
· As in legacy, in case the cell is barred due to being unable to acquire the MIB, intra-frequency cell reselection is considered by RedCap UE as “allowed”.
· In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data (no other precondition)
· Also when msg1 early identification is configured, new dedicated LCID is used for CCCH identification
Working assumption:
· Msg3 early identification is mandatorily supported by RedCap UE
· Agreements via email - from offline 103 second round 
· For the cell barring in SIB1, RAN2 agree to use two mandatory sub-IEs with {barred, notBarred} values included in one optional parent IE cellBarredRedCap-r17
Working Assumption:
· System information can provide information on which frequencies accept RedCap UE access (e.g. by considering whether supporting RedCap).




In this paper, we will further discuss the issues on identification and access restriction for RedCap UEs.
2. Discussion
2.1. Access Control
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]In RAN2#116bis-e, there are some discussions upon IFRI related issues, and one agreement has achieved. And 3 left cases are still FFS and need to be further analyzed.   
Case1: the cell is barred due to not supporting RedCap
In case that the RedCap specific IFRI/cellBarred is absent, the UE considers that the cell does not support RedCap and cannot camp on this cell. It is, however, not clear how the UE performs intra-frequency reselection in this case since there is no RedCap specific IFRI to follow.
One possible way is to let the UE apply the IFRI in MIB which is mandatory present. However, considering that the cell is incapable of RedCap function, we think a more reasonable solution is to directly allow the UE to consider other cells on the same frequency instead of applying the legacy IFRI which is not intended for RedCap. By allowing the intra-frequency reselection, RedCap UEs can have more opportunities to find a suitable cell for camping, since one cell not supporting RedCap does not have to mean other intra-frequency cell has the same situation.
Case2: the cell is barred due to being unable to acquire the SIB1
If the cell is to be treated as "barred" due to being unable to acquire the SIB1, the legacy UE will follow the intraFreqReselection in MIB message in licensed spectrum. While for RedCap UEs, if the UE is not able to acquire the SIB1, then the UE cannot acquire the RedCap specific intraFreqReselection either. So the RedCap UE cannot reuse the legacy UE behavior. This case is similar as the cell is to be treated as "barred" due to being unable to acquire MIB. So if the cell is barred due to being unable to acquire the SIB1, intra-frequency cell reselection is considered by RedCap UE as “allowed”. Thus RedCap UEs can have more opportunities to find a suitable cell for camping.
Case3: the cellBarred field in MIB is set to barred
When the IE cellBarred in MIB is set to barred, the legacy UE will follow the intraFreqReselection in MIB. It is agreed that the RedCap UE will follow the baring indication, however, it is not clear how the RedCap UE performs intra-frequency selection. This case is similar to the Case1, i.e. allowing the RedCap UE to consider other cells on the same frequency regardless of the legcacy intraFreqReselection. Then the RedCap UE can find a suitable cell with large probability.
Proposal 1: For all the three FFS cases, RedCap UE considers intra-frequency cell reselection as “allowed”:
- case 1: the cell is barred due to not supporting RedCap;
- case 2: the cell is barred due to being unable to acquire the SIB1;
- case 3: the cellBarred field in MIB is set to barred.
In current specification, the access of UEs can be barred for 300s by network due to, e.g., the heavy payload. UEs will not attempt to camp on or access to the cell in the 300s to save the power consumption. Considering the dynamic load balance and the reduced capabilities of RedCap UEs, the network can configure the duration for barring access of RedCap UEs based on the different scenarios, instead of fixed 300s, by considering RedCap as a separate type of UE. For example, when the network payload is extremely heavy and will not alleviate in a short time, the network can indicate the RedCap UEs not to attempt to access the cell for a longer period time (e.g. 10mins), which avoids deterioration of the network load situation and further reduces the power consumption of RedCap UEs. Furthermore, the duration of barring access can be configured specifically to RedCap UEs with 1Rx branch considering the access of these RedCap UE may need more resources than legacy UEs or RedCap UEs with 2 Rx branches, which will also be beneficial for control flexibility of the network.
Proposal 2: RAN2 to discuss the enhancement to configure the time in SIB1 that RedCap UE shall exclude the barred cell as a candidate for cell selection/reselection (rather than fixed as 300s).
2.2. [bookmark: OLE_LINK139][bookmark: OLE_LINK140]UERadioPagingInformation
In NR, there exists UERadioPagingInformation inter-node message, which includes UE’s capability like supported NR frequency bands. If received, the NG-RAN node may use it to apply specific paging schemes, e.g., performs paging only on UE supported NR frequency bands. UE’s Rx capability can also be utilized for specific paging scheme. It is agreed that SIB1 indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. With cellBarredRedCap1Rx (or cellBarredRedCap2Rx) indicated in SIB1, RedCap UEs with 1 Rx branch (or 2 Rx branches) are not allowed to camp in the cell. Correspondingly, the gNB may not perform paging in the cell if paging messages for UEs with above Rx capability are received. Thus, as assistance information for specific paging scheme, the Rx branches of UE should be included in above UERadioPagingInformation message.
Observation 1: Based on the RX branches capability, gNB can only send paging message to the specific UEs (e.g. if the paging message is for 1RX UE but the cell bars all 1RX RedCap UEs, gNB can choose not to send paging message.).
Proposal 3: The Rx branches capability should be included in the UERadioPagingInformation inter-node message.
3. Conclusion
The contribution focuses on UE identification and access restriction for RedCap UEs. Corresponding observations and proposals are listed as below: 
Observation 1: Based on the RX branches capability, gNB can only send paging message to the specific UEs (e.g. if the paging message is for 1RX UE but the cell bars all 1RX RedCap UEs, gNB can choose not to send paging message.).
Proposal 1: For all the three FFS cases, RedCap UE considers intra-frequency cell reselection as “allowed”:
- case 1: the cell is barred due to not supporting RedCap;
- case 2: the cell is barred due to being unable to acquire the SIB1;
- case 3: the cellBarred field in MIB is set to barred.
Proposal 2: RAN2 to discuss the enhancement to configure the time in SIB1 that RedCap UE shall exclude the barred cell as a candidate for cell selection/reselection (rather than fixed as 300s).
Proposal 3: The Rx branches capability should be included in the UERadioPagingInformation inter-node message.
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