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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The 3GPP Rel-17 work item for reduced capability (RedCap) devices was updated in [1]. Among the key objectives, the scope of this WI includes specifying support for a small handful of UE complexity reduction features, and the higher layer support of those features:
· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
From the revised WID, the decision is to define one RedCap UE type, and no further discussion is needed. This contribution provides a proposal to identify RedCap UEs using early identification.
Discussion
In RAN1#104b, discussions about capability exchange and early identification began. The following agreement touches capability exchange as well as early identification according to the number of Rx branches [4].
Agreements:
· At least using UE capability report according the existing framework to indicate (implicitly or explicitly) the number of Rx branches 
· FFS: whether/how to support earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA 
· FFS: Network configurability of early indication of the number of Rx branches via SIB1, if supported 
[bookmark: OLE_LINK1]In general, all companies agree to continue using the existing framework to report UE capability. This is Msg5 or later. But discussion points are regarding early identification and how, if needed, a UE can signal this early identification during initial access.
Several companies expressed some concern about increasing the size of SIB1 for supporting RedCap UEs to address the reduced number of Rx branches and reduced maximum bandwidth. But RAN1 should strive to ensure reliable communications while also minimizing system resources. For example, the gNB can increase resources utilization for all UEs and/or increase latency for RedCap UEs to ensure reliable communications. However, the decreased spectral efficiency is not desirable to the operators.
Early identification allows the network to allocate resources dynamically for a RedCap UE until the capability exchange because the reduction of Rx branches shifts the operating point of the UE. The operating point shift is described in [2][3]. If the operating point (or received signal quality) is acceptable, the network can treat a RedCap UE as a non-RedCap UE in terms of performance; thus, the network does not need to provide additional DL resources for that RedCap UE. In fact, early identification may be unnecessary for that UE.
In order to enable the network to allocate resources dynamically for a RedCap UE, various proposals using Msg1 and Msg3 have been submitted, as indicated by the support for the FFS. The question is should Msg1, Msg3, or both Msg1/Msg3 be used. If early identification were only provided in Msg3, the network can allocate the appropriate resources so that Msg4 and subsequent downlink transmissions can be received reliably. However, the network cannot address the performance degradation of Msg2 itself. As an example, if a RedCap UE cannot receive Msg2 reliably, restarting initial access with Msg1 will not resolve the performance degradation of Msg2.
Due to that limitation of Msg3 for early indication, using Msg1 for early identification is preferred. The network can allocate additional resources for Msg2 in response to the early identification. With the improved reliability of Msg2, a UE should see a corresponding response in Msg2. Note that if the UE could not receive a Msg2, its Msg1 was probably not received. The UE can restart with another Msg1 transmission and should expect to see the corresponding response in Msg2. Note that the network can provide the appropriate resources for subsequent DL transmissions based on receiving the early indication with Msg1.
As mentioned above, another option is support early identification using both Msg1 and Msg3. However, once early identification is supported using Msg1, there is no need to spend time getting both to work.
Proposal 1: For early identification, a RedCap UE uses Msg1.
Details when a RedCap UE uses Msg1 for early identification can be work out. Some options include measuring signal quality and the number of Rx branches to determine if early identification is needed during Msg1.

[bookmark: _Ref129681832]Conclusion
In this contribution, we and propose the following for early identification.
Proposal 1: For early identification, a RedCap UE uses Msg1.
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