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1. Introduction
In RAN2 meeting #114-e, there are some discussions about Redcap UE identification and access restriction, and some agreements are given as follows [1]:
	· SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS.
· The cell barring for RedCap UE is per cell (not per PLMN).
· RedCap UE supports the Intra Frequency Reselection Indicator.
· Either Msg1 and/or Msg3 early identification will be supported
· There is no need to support Rx branches specific early identification from RAN2 perceptive (final decision up to RAN1).
· Send LS to ask RAN3 to consider the coordination between gNBs on whether a neighbour/target gNB supports RedCap UEs, if needed, to avoid handover RedCap to a target cell that it can’t access. We can come back in the next meeting with discussions on other restrictions, e.g. related to number of RX



In this paper, we will further discuss the issues on identification and access restriction for RedCap UEs.
2. Discussion
2.1. Msg1 early identification 
	RAN1 meeting #105-e：
Working assumption: Both during and after initial access, even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs.
· RO sharing between RedCap and non-RedCap is not precluded.
Working assumption: For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.
Working assumption:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled
· FFS How to support enable/disable the early indication
· FFS details e.g.:
· separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
FFS the possibility of supporting Msg3 for the early indication
Agreement: (if the above working assumption is confirmed)
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB




In RAN1 meeting #105-e, the working assumption and agreement about supporting separate initial UL BWP for RedCap UEs are achieved as shown in the above table. According to the description with red mark, we can get an observation:
Observation 1: RAN1 agreed the ROs can be either dedicated for RedCap UEs or shared with non-RedCap UEs.
RAN1 has also discussed the early identification on which message, and the working assumption is supporting the early indication of RedCap UEs at least in Msg1 for 4-step RACH. When the separate initial UL BWP for RedCap UE is configured and the ROs is dedicated, then Msg1 identification can be realized directly. If the ROs is shared with non-RedCap UE, dedicated PRACH preamble should be used for Msg1 identification. Thus, to support Msg1 identification, both dedicated ROs and dedicated PRACH preamble should be used.
Proposal 1: For Msg1 early identification, both dedicated ROs and dedicated PRACH preamble should be supported.
2.2. Msg3 early identification
As discussed in study phase, RRC connection reject could be as one method of controlling RedCap UE access. To enable this, RedCap UE should be identified in Msg 3 at least. 
Observation 2: Msg3 early identification is needed to support the NW rejecting RedCap UE during the connection setup.
There are several cases that Msg1 identification is not configured, such as when non-RedCap UE and RedCap UE share same initial DL/UL BWP and there is no resource to configure RACH partitioning for non-RedCap UE and RedCap UE, or when separate initial UL BWP for RedCap UE is configured but the ROs and preamble are shared with non-RedCap UE. Thus Msg3 early identification is needed for gNB to handle RRC connection reject operation and perform scheduling according to the UE max bandwidth capability.
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]Observation 3: In case there is no adequate RA resources from the network side and gNB chooses not to configure Msg1 early identification, Msg3 early identification is needed to identify RedCap UE in initial access.
Proposal 2: RAN2 agree to support Msg3 early identification, when Msg1 early identification is not configured.
To support Msg3 early identification of RedCap UE, there are several options:
· Option 1: Use specific CCCH with a new LCID
· Option 2: Use the spare bit in existing Msg3
· Option 3: Extend the Msg3 size to carry additional one or more bits
· Option 4: Introduction of new larger RRC message (e.g. on CCCH1/2) 
· Option 5: Introduction of new MAC control element 
For option 2, since there is only 1 spare bit, it need to be reserved for more important case. For option 3-5, it increases Msg3 size compared to legacy Msg3 sizes and brings complex standard work but not necessary. Compared with these options, option 1 is a simple RAN2 method to implement Msg3 early identification.
Proposal 3: To support Msg3 early identification, dedicated LCID can be used for the CCCH for RedCap Msg3.
If Proposal 3 is agreed, the Msg 3 early identification method can be reused by MsgA early identification. Compared to the solution for Msg1 early identification, it is a simple identification method and it does not depend on further dedicated PRACH resource for MsgA early identification, which saves the resource of Network. 
Proposal 4: MsgA early identification can use the similar solution as Msg3 early identification.
2.3. Access restriction 
One open issue is whether the intraFreqReselection for RedCap is a new RedCap specific indicator or the legacy one. One of the motivation to introduce a RedCap specific indicator is to be used together with the RedCap specific cellBarred. In case NW bars the access of both RedCap and non-RedCap UE, the NW may want to indicate the intraFreqReselection separately for RedCap UE. 
[bookmark: OLE_LINK139][bookmark: OLE_LINK140]Proposal 5: RAN2 to discuss whether to support RedCap specific IntraFreqReselection indicator in SIB1.
As discussed in SI [2], for FR1, under the consideration of potential reduced antenna efficiency due to device size limitations, the MIL(s) of PUSCH and/or Msg3 are worse than that of the bottleneck channel for the reference NR UE. Thus, considering the bad coverage of UL, it is better to introduce the specific cell selection parameters for RedCap UEs to allow them to select a suitable cell and work normally.
Proposal 6: Support the RedCap specific cell selection parameters.
2.4. UAC
SA1 [3] has concluded that no new UAC Access Category or Access Identity is required, since current UAC can apply also to RedCap UEs, and UAC Access Categories and Access Identities are not intended to differentiate UEs based on device radio capabilities. 
In order to provide flexible and separate control for RedCap UEs, as the network may want to control RedCap UEs separately from non-RedCap UEs, it is better to broadcast a specific set of UAC parameters for RedCap UEs, which is similar to NB-IoT and eMTC. However, it will increase signalling overheads if a complete set of UAC parameters (i.e. UAC-BarringInfoSet which contains uac-BarringFactor, uac-BarringTime and uac-BarringForAccessIdentity) specific to Redcap UEs is broadcast. Therefore, how to design the RedCap specific UAC parameters needs to be further considered in order to reduce the signalling overhead and enable a flexible configuration. 
Proposal 7: Support the RedCap specific UAC parameters, with consideration of signalling overhead reduction. 
3. Conclusion
The contribution focuses on UE identification and access restriction for RedCap UEs. Corresponding observations and proposals are listed as below: 
Observation 1: RAN1 agreed the ROs can be either dedicated for RedCap UEs or shared with non-RedCap UEs.
[bookmark: _GoBack]Observation 2: Msg3 early identification is needed to support the NW rejecting RedCap UE during the connection setup.
Observation 3: In case there is no adequate RA resources from the network side and gNB chooses not to configure Msg1 early identification, Msg3 early identification is needed to identify RedCap UE in initial access.
Proposal 1: For Msg1 early identification, both dedicated ROs and dedicated PRACH preamble should be supported.
Proposal 2: RAN2 agree to support Msg3 early identification, when Msg1 early identification is not configured.
Proposal 3: To support Msg3 early identification, dedicated LCID can be used for the CCCH for RedCap Msg3.
Proposal 4: MsgA early identification can use the similar solution as Msg3 early identification.
Proposal 5: RAN2 to discuss whether to support RedCap specific IntraFreqReselection indicator in SIB1.
Proposal 6: Support the RedCap specific cell selection parameters.
Proposal 7: Support the RedCap specific UAC parameters, with consideration of signalling overhead reduction. 
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