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1. Introduction
At RAN1#104bis-e meeting, following agreements related to reduced minimum number of Rx branches were made [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 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 the following sections, reduced minimum number of Rx branches for RedCap UEs and its specification impacts are discussed.


2. Reduced minimum number of Rx branches
As captured in TR38.875, in general, RedCap UEs with reduced number of Rx branches can coexist with legacy UEs while some specification work is needed to address the performance and coexistence impacts. Following aspects should be considered and were discussed in the last RAN1 meeting [2]:
2.1. Reporting the number of Rx branches
2.2. PDCCH blocking issue

2.1. Reporting the number of Rx branches
As stated in the WID [3], a means shall be specified by which the gNB can know the number of Rx branches of the RedCap UE. It was agreed in the last RAN1 meeting that at least using UE capability report according the existing framework to indicate (implicitly or explicitly) the number of Rx branches, but it is FFS whether/how to support earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA. It is also stated in the WID to 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. We think early indication in Msg1 and/or Msg3, and Msg A is used to indicate whether the UE is RedCap UE or not. If it is also used for the indication of the number of Rx branches (i.e., 1 vs 2) of the RedCap UE, it requires more resources to differentiate them, e.g.,
· Msg1: via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning
· Msg3: Extending the Msg3 size to carry additional bits, introduction of new larger RRC message (e.g. on CCCH1), or new MAC control element or LCID
· MsgA: via separate initial UL BWP, or in MsgA preamble part via separate PRACH resource or PRACH preamble partitioning, or in MsgA PUSCH part

[bookmark: _Hlk71647675]In addition, it is stated in the WID to 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. Therefore, NW can allow RedCap UEs with either 1 or 2 Rx branches to camp on the cell, and identify the UE through the early indication for proper scheduling during initial access. In that sense, we don’t see the necessity of the earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA.
Proposal 1: 
· Do not support the earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA.


2.2. PDCCH blocking issue
As captured in TR38.875, in order to compensate for the performance degradation resulting from a reduced number of UE Rx branches, higher aggregation levels may need to be used. This can lead to increase in PDCCH blocking rate if the amount of PDCCH resources is not increased. Considering the coexistence with non-RedCap UEs, solution to reduce PDCCH blocking rate should be supported for RedCap UEs.
Reducing the CCEs occupied by RedCap UEs would be beneficial for the coexistence and compact DCI specified in Rel.16 URLLC can be considered. Similarly, scheduling multiple PUSCH/PDSCH in a DCI is also beneficial for reducing the PDCCH blocking rate, where multi-PUSCH scheduling by DCI format 0_1 specified in Rel.16 NR-U or multi-PDSCH/PUSCH scheduling agreed to be specified in Rel.17 52.6-71GHz WI can be considered. SPS-PDSCH/CG-PUSCH can also be considered to reduce the PDCCH blocking rate. As it will be discussed in WI phase whether existing capabilities for non-RedCap UEs are mandatory/optionally supported or not for RedCap UEs, detailed solution to reduce PDCCH blocking rate can be discussed through the discussion. In addition, we think whether existing features are enough or not should be discussed at first, and if deemed necessary, we are open to discuss any enhancements for reducing the PDCCH blocking rate.
Proposal 2: 
· Support solutions to reduce PDCCH blocking rate for RedCap UEs, considering existing features as baseline.
· Whether existing capabilities for non-RedCap UEs are mandatory/optionally supported or not for RedCap UEs can be discussed later.


3. Conclusion
In this contribution, we discussed reduced minimum number of Rx branches for RedCap UEs and its specification impacts. Based on the discussion, we made following proposals.
Proposal 1: 
· Do not support the earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA.
Proposal 2: 
· Support solutions to reduce PDCCH blocking rate for RedCap UEs, considering existing features as baseline.
· Whether existing capabilities for non-RedCap UEs are mandatory/optionally supported or not for RedCap UEs can be discussed later.
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