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Introduction
In RAN#86 meeting, a study item on the support of reduced capability NR devices was approved [1], with one of the objectives as follows:
	Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators, and allow operators to restrict their access, if desired [RAN2, RAN1].


In RAN1#102-e meeting, the following was agreed:
	[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.


In this document, we share our views on a few aspects regarding identification and access restriction for reduced capability UEs.
Discussion
Identification of RedCap UEs
Among the options agreed to study for identification of RedCap UEs in RAN1#102-e, we propose to adopt Opt. 1 (i.e. by Msg1 transmission) for the WI phase, with the following reasons:
· As observed e.g. in [2], [3] etc. there is a remarkable coverage loss for PDCCH for a RedCap UE due to reduced number of receiver branches, in both FR1 and FR2. Some means of coverage recovery are deemed necessary for PDCCH for RedCap UEs, starting from the PDCCH scheduling Msg2. Therefore, the gNB needs to identify RedCap UEs before scheduling of Msg2.
· The supported BW may be significantly different between a RedCap UE and a NR eMBB UE. Without identification of RedCap UEs by Msg1, the gNB has to always squeeze Msg2/Msg3 transmissions for all UEs in a cell into a same, limited BW, inevitably causing some adverse impact to NR eMBB UEs.
· With the knowledge of RedCap UEs in receiving Msg1, the gNB is able to schedule Msg2 transmissions for non-RedCap UEs with a higher priority, when deemed necessary, minimizing the adverse impact to delay sensitive UEs due to the support for RedCap in a cell.
· It has been agreed to evaluate doubling of UE processing time in terms of N1/N2. If the UE processing time is doubled for RedCap UEs, the gNB has to differentiate between RedCap UEs and non-RedCap UEs starting from the first PDSCH during random access, i.e. the one conveying Msg2.
Proposal 1: RedCap UEs are identified by Msg1 transmission.
Access control
The following were agreed in RAN2#111-e meeting:
	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)


In our understanding, with the above RAN2 agreements, “Alt. A” and “Alt. C” in the FL summary [2] in RAN1#102-e meeting, reproduced below, are no longer relevant, and in our view it would be a straightforward decision to move one further step forward by excluding “Alt. B” from RAN1 perspective, due to the short of reserved bits in MIB.
	Updated FL Proposal 1
· Further study the options to realize cell barring for RedCap UEs, including at least the following indication methods:
· Implicit or explicit indication (as may apply): 
· Alt. A: Via separate SSB and/or CORESET 0.
· Alt. B: Via indication in MIB.
· Alt. C: Via indication in DCI format scheduling SIB1.
· Alt. D: Via indication in SIB1.
· Other methods are not precluded.
· Note: This study intends to establish feasibility of, and pros and cons for the identified methods from RAN1 perspective, without any intention of down-selection without guidance from RAN2.


Proposal 2: Indication of whether a RedCap UE can camp on a cell, as already agreed in RAN2, is in SIB.
Furthermore, even though a new indication is to be introduced for cell barring specifically for RedCap UEs, in our understanding the existing “cellBarred” bit in MIB needs to be acquired by a RedCap UE first, and only when the “cellBarred” bit in MIB indicates “notBarred” the RedCap UE further checks RedCap specific indication for cell barring, otherwise (i.e. if the “cellBarred” bit in MIB indicates “Barred”) the RedCap UE considers the cell as being barred.
Observation 1: The RedCap specific cell-barring indication in system information should only be used when the “cellBarred” bit in MIB indicates “notBarred”.
Conclusion
In this contribution, we discuss a few aspects regarding identification and access restriction for reduced capability UEs, and make the following observation and proposals.
Proposal 1: RedCap UEs are identified by Msg1 transmission.
Proposal 2: Indication of whether a RedCap UE can camp on a cell, as already agreed in RAN2, is in SIB.
Observation 1: The RedCap specific cell-barring indication in system information is only used when the “cellBarred” bit in MIB indicates “notBarred”.
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