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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In the RAN#91-e meeting, the RedCap WID has been revised [1]. The objectives related to identification and access restrictions for RedCap UEs in the WID are updated as follows:
	· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early identification in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early identification to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 


In this paper, we share our views on early identification and SI enhancement for RedCap UEs.  
2. Discussion
2.1. Early identification for RedCap Devices
According to the WID, we should first decide which ones from the potential schemes (i.e. Msg1, Msg3 or Msg A based schemes) should be supported for early identification for RedCap devices. 
The necessities of each early identification solution have been extensively discussed in study item phase, and are captured in section 11.1 in TR38.875 [2]. The necessities of identifying RedCap UE through an early identification in Msg1 are below:
	Necessity: Early identification of RedCap UE type(s) during transmission of Msg1 may be necessary for:
-	Coverage recovery (including link adaptation) for one or more of: Msg2 PDCCH/PDSCH, Msg3 PUSCH and PDCCH scheduling Msg3 retransmission, Msg4 PDCCH/PDSCH or PUCCH in response to Msg4, Msg5 PUSCH and associated PDCCH, if it is determined that coverage recovery for RedCap UEs is necessary for one of more of these channels
-	Identifying UE minimum processing times capabilities for PDSCH processing and PUSCH preparation, if relaxations to UE min processing times are defined for N1 and N2
-	Identifying UE capability for UL modulation order for Msg3 and Msg5 scheduling, if relaxations to max UL modulation order (i.e., UL modulation order restricted to lower than 64QAM) are introduced
-	Identifying UE max bandwidth capability for Msg3 and Msg5 scheduling and PUCCH in response to Msg4
Exact necessity depends on outcome of studies on UE cost/complexity reduction and coverage recovery, and the SI on Coverage Enhancements [5].



The necessities of identifying RedCap UE through an early identification in MsgA are following [2]:
	Necessity: Early identification of RedCap UE type(s) during transmission of MsgA may be necessary for:
- Coverage recovery (including link adaptation) for MsgA transmission (UE selection of RedCap specific 2-step resources, i.e. MsgA indication in preamble part).
- Coverage recovery (including link adaptation) for MsgB and later messages, and associated PDCCH.



All the above necessities are from RAN1 perspective. Hence, we have the following observation:
Observation1: Identify RedCap UE through early identification in Msg1/A is motivated by the RAN1 requirement. 
The necessities of identifying RedCap UE through early identification in Msg3 are following[2]:
	Necessity: If early identification of RedCap UE type(s) via Option 1 is not supported, identification of RedCap UE type(s) during transmission of Msg3 may be necessary for coverage recovery (including link adaptation) for one or more of: Msg4 PDCCH/PDSCH, Msg5 PUSCH and associated PDCCH. Exact necessity depends on outcome of studies on coverage recovery and the SI on Coverage Enhancements [5].
From higher layer perspective, whether it is needed for the network to identify a RedCap UE during reception of Msg3 depends on whether Msg4 and/or Msg5 need special handling and whether there is a need to provide opportunity for the network to reject connection establishment based on that the UE is a RedCap UE.



In RAN2#112-e, we have the following agreements:
Agreements:
1.	Whether it is needed to identify RedCap UEs during Msg3 from RAN2 perspective or not depends on the following two aspects:
-	Whether Msg4/5 special handing for RedCap UE is needed, pending RAN1
-	Whether there is a need to reject part of RedCap UEs in addition to cell barring and UAC mechanism
There are some necessities from RAN1 and RAN2 perspectives respectively. What’s more, one of the necessities from RAN2 is also pending to RAN1 as highlighted above. Hence, we have the following observation:
Observation2: Identifying RedCap UE through early identification in Msg3 is mainly motivated by RAN1 requirements. 
Take the above observations into account, we propose:
Proposal 1: RAN2 should wait for RAN1 to decide which one(s) of the potential schemes (i.e. Msg1, Msg3 or Msg A based schemes) should be supported for early identification for RedCap devices, before identifying the necessities for early identification from RAN1 perspective.
2.2. SI enhancement for RedCap Devices
In the RAN2#111-e meetings, it was agreed that 
An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. 
But whether the indication is explicit or implicit is still FFS.
Using explicit indication in system information to indicate whether a certain type of UE can camp on the cell is already applied in Rel-16 NR for IAB. That is, if the IE iab-Support is present in SIB1, the cell supports IAB and is also considered as a candidate for cell (re)selection for IAB-nodes. Following the same principle, we think a new IE redCap-Support could be introduced in SIB1(given the MIB has only 1bit remains, SIB1 is preferred) for RedCap UEs.
On the other hand, if some dedicated IEs for RedCap UE will be introduced in system information, a RedCap UE could deduce that it is allowed to camp on a cell if at least one of the dedicated IEs is present; otherwise, it regards the cell as barred. The benefit of such implicit indicate solution is 1 bit in system information can be saved compared with explicit indicate solution. 
Since the explicit indication solution is already applied in SIB1 and its overhead is only 1 bit, we prefer to avoid implicit indication solution which may introduce dependency between IEs and restriction on network configuration. 
Proposal 2: A new IE redCap-Support is introduced in SIB1. If present, the cell supports RedCap UE to camp and is considered as a candidate for cell (re)selection for RedCap UEs.
Another open issue is whether the legacy intraFreqReselection can be reused to indicates cell (re)selection is allowed/barred for RedCap UEs on a frequency. We believe a separate intraFreqReselection IE for RedCap UEs is necessary, which can be explained with the following example.
In the example, the frequency F is dedicated to RedCap, so all cells on frequency F set cellBar IE in MIB to true to forbid non-RedCap UE from camping. For the same reason, all the cells set intraFreqReselection to notAllowed. At a time, cellA on frequency F decides to block RedCap accessing due to severe congestion via changing SIB1 to remove the redCap-Support indication. If the intraFreqReselection IE is shared by non-RedCap and RedCap, all RedCap UEs camping on cellA will think that cell (re)selection on frequency F is not allowed any longer. To avoid such misunderstanding, a separate intraFreqReselection IE for RedCap UE is necessary.
Proposal 3: A new IE intraFreqReselection-RedCap is introduced in SIB1. When redCap-Support IE is not present in SIB1, if intraFreqReselection-RedCap is set to notAllowed, cell (re)selection is not allowed for RedCap UEs on the frequency; otherwise, cell (re)selection is allowed for RedCap UEs on the frequency.
3. Conclusion
In this contribution, we provide our views on early identification and SI enhancement for RedCap UEs. The proposals are following:
Proposal 1: RAN2 should wait for RAN1 to decide which one(s) of the potential schemes (i.e. Msg1, Msg3 or Msg A based schemes) should be supported for early identification for RedCap devices, before identifying the necessities for early identification from RAN1 perspective.
Proposal 2: A new IE redCap-Support is introduced in SIB1. If present, the cell supports RedCap UE to camp and is considered as a candidate for cell (re)selection for RedCap UEs.
Proposal 3: A new IE intraFreqReselection-RedCap is introduced in SIB1. When redCap-Support IE is not present in SIB1, if intraFreqReselection-RedCap is set to notAllowed, cell (re)selection is not allowed for RedCap UEs on the frequency; otherwise, cell (re)selection is allowed for RedCap UEs on the frequency.
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