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1 Introduction

In RAN2#115e, early identification and access restrictions for RedCap were discussed and following agreements were made.

Agreements:

1. Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.

2. Solution for early identification for 2-step RACH will be specified.

3. Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.

4. Specify a RedCap specific IFRI in SIB1.

Agreements via email - from offline 104:

1. IFRI for RedCap UEs in SIB1 is common for UEs with 1 Rx or 2 Rx branches. 

2. If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.

Agreements online:

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

Agreements:

1. RedCap UE applies the existing cellBarred field in MIB

In RAN2#116e, following agreements are made.

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)

In this contribution, we discuss some remaining open issues.
2 Discussion 
For RedCap UE’s early identification, both Msg1-based and Msg3-based solutions have been agreed. For Msg1-based identification, the mechanism would be up to network to enable or disable by, e.g. configuring separate PRACH resources or preamble groups. For Msg3-based one, it has been agreed to be indicated via dedicated LCID. We understand that the LCID approach does not add extra bit to the Msg3 size and therefore can be always indicated by the RedCap UE, it the UE supports it, regardless of whether Msg1 indication is enabled or not.

Proposal 1 Msg3 early identification is always indicated, if supported by the RedCap UE.
In RAN2#115e, access and camping restrictions for serving cell have been agreed, i.e., SIB1 will have separate indications for barring RedCap UEs with 1 Rx chain and 2 Rx chains. For idle/inactive state RedCap UEs to do cell reselection, it would be beneficial if UEs can know beforehand which neighbor cells support RedCap UEs and which do not. This can help RedCap UEs to save power by, e.g. focusing the measurement and evaluation on those RedCap-supported neighbor cells and refraining from measuring those RedCap-not-supported neigbhor cells and accessing and rejecting, etc. To this end, the whitelist and blacklist mechanism can be used and serving cell SIB can indicate for each frequency a RedCap-specific whitelist and/or blacklist. If indicated, RedCap UEs do not consider any blacklisted cells as candidate for cell reselection and consider only the whitelisted cells as candidates for cell reselection.
Proposal 2 Introduce RedCap-specific whitelist and/or blacklist for each frequency in SIB. 

Proposal 3 If RedCap-specific whitelist and/or blacklist is configured, RedCap UEs do not consider any blacklisted cells as candidate for cell reselection and consider only the whitelisted cells as candidates for cell reselection.

Rel-17 RedCap UEs can be equipped with 1 Rx chain or 2 Rx chains and it has been agreed that serving cell’s barring indication will differentiate 1 Rx chain and 2 Rx chains. Due to the same reason, it would be preferable that RedCap-specific whitelist and/or blacklist can also differentiate 1 Rx chain and 2 Rx chains.

Proposal 4 Introduce separate whitelist and/or blacklist for RedCap UEs with 1 Rx chain and 2 Rx chains.

There is a left open issue from RAN2#116e on UE behaviour for intra-frequency cell reselection when the cell is barred due to not supporting RedCap. In RAN2#116e, mainly two options are mentioned.

· Option 1: consider IFRI as “allowed”;

· Option 2: follow the legacy IFRI in MIB; 

In our view, the legacy IFRI indication is mainly used to control eMBB UE’s intra-frequency cell reselection. Therefore, it does not make sense for the RedCap UE to follow this indication when the current cell is barred. To increase the chance for RedCap UEs to reselect to another intra-F RedCap-supporting cell, we prefer that RedCap UEs consider IFRI as “allowed”.
Proposal 5 RedCap UEs consider IFRI as “allowed” in case the cell is barred due to not supporting RedCap.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 Msg3 early identification is always indicated, if supported by the RedCap UE.
Proposal 2 Introduce RedCap-specific whitelist and/or blacklist for each frequency in SIB. 

Proposal 3 If RedCap-specific whitelist and/or blacklist is configured, RedCap UEs do not consider any blacklisted cells as candidate for cell reselection and consider only the whitelisted cells as candidates for cell reselection.

Proposal 4 Introduce separate whitelist and/or blacklist for RedCap UEs with 1 Rx chain and 2 Rx chains.
Proposal 5 RedCap UEs consider IFRI as “allowed” in case the cell is barred due to not supporting RedCap.
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