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Introduction
In the RAN1#104bis-e meeting, whether indication #Rx branches of RedCap UEs during initial access was discussed and the following agreements 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 



In this contribution, we provide our views on how to indicate #Rx branches of RedCap UEs. 
Reporting of number of Rx branches
In R17 RedCap WID [2], the objectives related to the reduced minimum number of Rx branches were updated as follows.
	· 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.



And the objective related to early indication was updated as follows.
	· 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]



According to the above objectives, the functionary of early indication of RedCap UEs is in the WID scope, but early indication of #Rx branches is not included in the objective related to early indication explicitly or implicitly. Regarding to the objective “A means shall be specified by which the gNB can know the number of Rx branches of the UE”, it can be achieved through UE capability reporting, i.e. gNB can get the information of #Rx branches of RedCap UEs through UE capability reporting after initial access. 
One of the motivations to support early indication of #Rx branches is to allow gNB to reject the RedCap UE with 1 Rx based on the load and operators’ access control strategy. We think it is already possible for network to control RedCap UEs with 1Rx during initial access stage e.g. by SIB indication so that the RedCap UE with 1Rx branch will not consume/contend for the radio resource for initial access. The other motivation to support early indication of #Rx branches is to allow coverage recovery for RedCap UEs with 1 Rx branch for Msg2 & Msg4. However, no DL coverage enhancements are agreed for RedCap with 1 Rx branch. Thus, there is no need to differentiate RedCap UEs with different #Rx branches during the initial access. 
Observation 1: gNB can get the number of Rx branches of Redcap UEs by UE capability report.
Proposal 1: Early indication for the number of Rx branches of Redcap UEs is not needed.

As RACH partitioning is being proposed in several Rel-17 WIs (RedCap, Coverage enhancements, Slicing, SDT), a common AI for RACH partitioning is expected in RAN2 [3]:
	Tentative plan fpr RACH resource partitioning: A common AI for RACH partitioning is expected from Q3. Until then each concerned WI to iron out WI-specific aspects of RACH partitioning. 



Early indication of #Rx branches should be discussed together with early indication of RedCap UEs at least. From our perspective, if early indication is used to differentiate RedCap UEs with 1Rx and 2Rx as well as RedCap and non-RedCap UEs, it will further increase resources partitioning for Msg1 or Msg3 overhead. Consider that early indication of RedCap UEs is configurable by the network according to WID, which shows such function can be disabled. To avoid unnecessary RACH resources partitioning or Msg3 overhead, we propose to reuse the early indication for Redcap UEs if early indication of #Rx branches is decided to be specified finally. By network configuration, UE is able to know whether early indication is used to differentiate RedCap and non-RedCap UEs or RedCap UEs with 1Rx and 2Rx. 
As shown in Figure 1, based on different operators’ access control strategy for Redcap UEs, UE can indicate the UE type (RedCap/non-RedCap) or the number of Rx branches according to different SIB configurations during initial access. In addition, after initial access, UE will report the UE type (RedCap/non-RedCap) and number of Rx branches by UE capability report explicitly or implicitly.
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Figure 1 Early indication strategy and UE Capability report

Proposal 2: If early indication is decided to be specified for identification of the number of Rx branches to networks, it shall consider reusing the early indication for Redcap UE.
· FFS on how to enable either early indication of RedCap UE or early indication of the number of Rx branches.
[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Conclusion
Based on the analyses and discussions, we have the following observation and proposals:
Observation 1: gNB can get the number of Rx branches of Redcap UEs by UE capability report.
Proposal 1: Early indication for the number of Rx branches of Redcap UEs is not needed.
Proposal 2: If early indication is decided to be specified for identification of the number of Rx branches to networks, it shall consider reusing the early indication for Redcap UE.
· FFS on how to enable either early indication of RedCap UE or early indication of the number of Rx branches.
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