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Introduction
In the RAN#91e meeting, the objectives of early identification for RedCap UEs have been discussed and the following items have been achieved [1]:
	· 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]



Based on the related objective and discussion in SI phase, we provide our views on RedCap UEs early identification issues in this contribution.
Discussion
According to the WID, RedCap UEs have the following complexity reducing features:
	· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)



Due to the reduced capabilities, there are some impacts on initial access, for example, reduced antenna number may affect DL/UL coverage, and relaxed UE processing time may have impact on the MSG3/4/5 scheduling. Therefore, it’s natural to identify RedCap UEs to improve its coverage and minimize impacts on normal UEs in the same cell.
During the study item phase, the potential RedCap UE early identification ways were extensively discussed, and captured in TR38.875 [2]:
-	Option 1: During Msg1 transmission
-	E.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning
-	Option 2: During Msg3 transmission
-	Option 3: Post Msg4 acknowledgment. 
-	E.g., during Msg5 transmission or part of UE capability reporting
-	Option 4: During MsgA transmission
-	E.g., via separate initial UL BWP, or in MsgA preamble part via separate PRACH resource or PRACH preamble partitioning, or in MsgA PUSCH part
And the discussion assumes that for all cases related to RedCap UEs, early identification is needed. However, it should be noted that early identification is not needed in all scenarios. For the cell that could provide good coverage for all UEs, RedCap UEs can work as normal UEs without any enhancement even including early identification. This means that it is unnecessary to upgrade such kind of gNB to support RedCap UEs, which is quite preferred from the point of view of operators. 
Proposal 1: It’s not necessary for all gNBs to upgrade to support early identification for RedCap UEs. 
Based on the analysis above, we propose RAN2 to consider a network controlled early identification mechanism, where the early identification is used only when the network announced to do so. In this way, the impact of introducing RedCap UEs to the network could be minimized as much as possible.
Proposal 2: RAN2 is kindly asked to consider a network controlled early identification mechanism, where the early identification only be used under the guidance of network.
For the case early identification is used/needed, we think both Msg 1 based solution and Msg 3 based solution could be supported due to the following considerations.
In TR 38.875, the necessities and feasibilities of different options are summarized, in which we could notice that the main necessities and motivations of Msg 1 based solution are from RAN1 perspective, for example coverage recovery for Msg 3. 
Observation 1: The main necessities and motivations of Msg 1 based solution are from RAN1 perspective.
However, as we mentioned above, in some cases, coverage recovery for RedCap UE is not needed. Therefore, it’s not necessary to use separate initial UL BWP, separate PRACH resource or PRACH preamble partitioning for this purpose. But from the point of access control, it could be useful to provide some indication for network to make RRC rejection decision, in this case, Msg 3 based solution is more suitable.
In conclusion, both Msg 1 based solution and Msg 3 based solution could be supported for RedCap UE early identification, but used in different scenarios.
Proposal 3: Both Msg 1 based solution and Msg 3 based solution could be supported for RedCap UE early identification, and could be used in different scenarios.
Conclusion
In this contribution, we discussed RedCap UE early identification related issues. Following are our observations and proposals:
Proposal 1: It’s not necessary for all gNBs to upgrade to support early identification for RedCap UEs. 
Proposal 2: RAN2 is kindly asked to consider a network controlled early identification mechanism, where the early identification only be used under the guidance of network.
Observation 1: The main necessities and motivations of Msg 1 based solution are from RAN1 perspective.
Proposal 3: Both Msg 1 based solution and Msg 3 based solution could be supported for RedCap UE early identification, and could be used in different scenarios.
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