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[bookmark: _Ref521334010]Introduction
In RAN#86, a new Rel-17 SI on support of reduced capability NR devices, i.e. RedCap, was approved [1], which was further updated in RAN#88-e [2]. In RAN1#102-e, agreements and conclusions were reached on identification and access restriction for RedCap UE [3]. 
	[bookmark: _Hlk49352463]Agreements:
· Further study the options for identification of RedCap UEs, including at least the following indication methods:
· Opt. 1: During Msg1 transmission, e.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning.
· Opt. 2: During Msg3 transmission. 
· Opt. 3: Post Msg4 acknowledgment. 
· E.g., during Msg5 transmission or part of UE capability reporting.
· Opt. 4: During MsgA transmission (subject to support of if 2-step RACH)
· Other options are not precluded.
· Note: This study intends to establish feasibility of, and pros and cons for the identified options from RAN1 perspective, without any intention of down-selection without guidance from RAN2.
Conclusion:
· RAN1 to wait for further progress in RAN2 on the issues of temporary access barring and congestion control.
Conclusion:
· RAN1 to defer to RAN2 for further progress on studies regarding RRM relaxations and E-DRx for RedCap UEs to facilitate reduced UE power consumption.
Conclude on the following proposed conclusion by 8/27
· Potential studies on the need for supporting use of a DL BWP, that may be different from initial DL BWP defined by the SSB and CORESET 0, for SIB and/or other common control (RAR, paging) transmissions to RedCap UEs including those in Idle/Inactive modes, can be pursued in AI 8.6.1 as part of Reduced UE BW support


In this contribution, we share our views on the identification and access restriction for RedCap UEs.
Discussion
Access restriction on RedCap UE
Currently, there is 1 bit cellBarred in MIB, indicating whether the cell is barred or not. If the cell is barred, no UE shall be allowed to access, regardless its type or capability. Such indication offers basic barring capability to a cell, and the cell can decide whether to provide wireless communication service to new UEs according to its strategy, e.g. traffic load. Note that, cellBarred is an overall barring indication, and is determined comprehensively from network perspective.
Observation 1: cellBarred in MIB already provides overall barring information, which is determined comprehensively from network perspective.
In RAN2#111-e, following agreements were reached on RedCap UE access restriction:
	Agreements:
1. An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. FFS whether the indication is explicit or implicit. 
2. UAC mechanism also apply to REDCAP UEs.
3. System information indicates whether REDCAP operation is allowed/barred on a frequency. FFS reuse the legacy intraFreqReselection or introduce separate flag
4. Further discuss enhancement of UAC for REDCAP UEs, including e.g.:
	a. define new Access Identity for REDCAP UEs
	b. define new Access Categories for REDCAP UEs
	(for any final decision we need to check with SA1 and/or CT1)


It has been agreed in RAN2 that an indication in system information is needed to indicate whether a RedCap UE can camp on the cell. Such indication brings capability for a cell to determine whether to serve the RedCap UE. Whether the indication is explicit or implicit is still on RAN2’s discussion. Also, it has been agreed that unified access control (UAC) mechanism will be applied to RedCap UE. UAC information carried in SIB1 controls the access of a UE by set separate UAC barring parameter for different access category and UE access identity. Specifically, detail barring information, e.g. barring factor and barring time, will be provided. A UE can determine the access strategy with the barring information, for example, whether to start a cell reselection or restart the initial access in this cell. It can be seen that UAC provides flexibility and robustness to a cell, in addition to the access barring indication. 
It is suggested for RAN1 to leave the access restriction of RedCap UE to RAN2 discussion. RAN1 can further study whether any impact or modification will have to be addressed by RAN1, after sufficient RAN2 discussion.
Proposal1: Leave the access restriction of RedCap UE to RAN2 discussion.
Identification of RedCap UE
In the case that RedCap UE is allowed to access, identification of this kind of UE is considered. As discussed in RAN1#102e, identification can be realized during Msg1, Msg3 transmission or post Msg4 acknowledgment. MsgA is also considered if 2-step RACH is supported.
For Msg1 reporting, it is the earliest identification phase. If a RedCap UE reports its type in Msg1, a cell can apply suitable scheduling of Msg2, Msg3 and Msg4 accordingly, if they are different from legacy UEs due to some reasons, e.g. applying time domain repetition due to coverage recovery, or limiting the scheduled channel within the RedCap UE bandwidth. However, this may lead to further PRACH partitioning, which has already been segmented by 2-step RACH and contention free RACH. Also whether the coverage of Msg2, Msg3 and Msg4 is the bottleneck is not clear yet.
Observation 3: Redcap identification during Msg1 may benefit the scheduling of largest number of channels before RRC setup, at the cost of PRACH partitioning.
For Msg3 reporting, a cell can only apply suitable scheduling of Msg4 correspondingly. Thus, the potential benefit, if any, seems quite limited, even though it avoids Msg1 segmentation. From network’s perspective, the complexity may be increased, since the scheduled time-frequency resource of Msg4 may be impacted by higher layer information delivered from the corresponding Msg3. Also, it is worthy to mention that there is only 1 spare bit in Msg3. Whether this bit can be used for RedCap identification needs further justification, since it sacrifices future extendibility of Msg3.
Observation 4: Redcap identification during Msg3 may benefit the scheduling of small number of channels before RRC setup, at the cost of future Msg3 extendibility.
For post Msg4 reporting, the most straightforward way is to reuse the UE capability reporting mechanism. It is considerable since it requires marginal specification change. If there is no issue to reuse current RACH procedure for RedCap UE, or just need minor enhancement/restriction, post Msg4 reporting will be an attractive choice.
Observation 5: Redcap identification after Msg4 is considerable, if the current RACH procedure can be reused for RedCap.
Anyway, identification of RedCap UE is based on potential UE type definition. Also, RAN2’s input shall be taken into consideration. Further progress should be made based on the outcome of other agendas in RAN1 and feedback from RAN2. 
Conclusion
In this contribution, we provide our view on identification and access restriction for reduced capability NR devices. We have the following proposals:
Observation 1: cellBarred in MIB already provides overall barring information, which is determined comprehensively from network perspective.
Observation 2: the motivation of introducing RedCap-specific barring indication before acquiring SIB1 need further study.
Observation 3: Redcap identification during Msg1 may benefit the scheduling of largest number of channels before RRC setup, at the cost of PRACH partitioning.
Observation 4: Redcap identification during Msg3 may benefit the scheduling of small number of channels before RRC setup, at the cost of future Msg3 extendibility.
Observation 5: Redcap identification after Msg4 is considerable, if the current RACH procedure can be reused for RedCap.
Proposal1: Leave the access restriction of RedCap UE to RAN2 discussion
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