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[bookmark: _Ref513464071]Introduction
In RAN1 #104b-e, reduced number of Rx branches for RedCap UEs were discussed and the following were agreed [1]:

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]Agreements:
· Reuse at least the existing DCI formats 0_x/1_x (including Rel-16 DCI format 0_2/1_2) applicable to Redcap devices as a starting point.  
· FFS Whether and how potential modification on fields of existing DCI formats is considered to reduce PDCCH block issue, if any.
· FFS: Which DCI formats are mandatory for the RedCap UEs to support.

In this contribution, we discuss further details of reduced number of Rx branches for RedCap UEs.
Discussion
In the revised WID on support of reduced capability NR devices, the following has been captured [2]:

Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· 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.
· 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.
Although it has not been decided how a RedCap UE will be identified by the network, one potential solution is to partition the PRACH resources and allocate a dedicated set of resources to RedCap UEs if the initial UL BWP is shared with non-RedCap UEs. When RedCap UEs are configured with a dedicated initial UL BWP, the PRACH resources would naturally be distinct. 
In addition to identification of UE type, the number of Rx branches can also be signaled in Msg1/MsgA. The advantage of this approach is that the gNB can better adapt the transmission of PDCCH and PDSCH during initial access, for example, as to improve the coverage of RedCap UEs with 1 Rx. However, further partitioning the PRACH resources would reduce PRACH resources available for other purposes/UEs and impact network performance. Therefore, the number of Rx chains can be signaled as part of UE capability signaling. If needed, coverage of RedCap UEs can be improved by the gNB by performing a more conservative scheduling.
Proposal 1: The number of Rx branches is reported using explicit capability signaling. 

To improve PDCCH performance and reduce blockage, DCI formats 0_2 and 1_2 can be reused for RedCap UEs with further reduction in DCI size. For example, the number of bits configured to indicate the antenna port and modulation and coding scheme field may be reduced. 
Proposal 2: DCI formats 0_2 and 1_2 are used for RedCap UEs.

Conclusion
This contribution has discussed reduced Rx branches for RedCap UEs. The following has been proposed:
Proposal 1: The number of Rx branches is reported using explicit capability signaling. 
Proposal 2: DCI formats 0_2 and 1_2 are used for RedCap UEs.
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