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[bookmark: _Ref521334010]Introduction
In RAN#90e, a new Rel-17 WI on support of reduced capability NR devices, i.e. RedCap, was approved [1]. The RAN1 leading features were discussed during RAN1#104e, in which agreements on reduced maximum UE bandwidth, reduced minimum number of Rx branches, maximum number of DL MIMO layers, relaxed maximum modulation order, and duplex operation, were reached [2]. Later in RAN#91e, it was determined that 1 Rx is supported in the legacy 4 Rx bands [3].
	· Specify support for the following UE complexity reduction features [RAN1, 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.
· 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 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.


In RAN1#104e, the following agreements were made [2]:
	Agreements:
· For reduced minimum number of Rx branches in FR1 and FR2 frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports:
· FFS: need for solutions to reduced PDCCH blocking 
· FFS: need for reporting of UE antenna related information to gNB (e.g., # of panels, polarization, etc.)
· Information related to the reduction of the number of antenna branches is assumed to be known at the gNB (either implicitly or explicitly, to be FFS)


In this contribution, we provide our views on several aspects related to the reduced number of Rx branches.

Discussion
General impact on RAN1 specification
Reduction of the number of Rx branches provides significant cost saving. On the contrary, the potential impact on RAN1 specification is not significant, as has been analyzed in our companion paper [5]. One of the most important impacts may be the degradation of DL coverage. However, obtained from the SI outcome, even if the number of Rx branches is reduced, coverage of DL channels is still not the bottleneck, due to the huge power gap between gNB and the UE [4]. Another implicit impact is the reduction of DL peak data rate. However, it is directly related to reduction of DL MIMO layers, rather than the Rx branches.
Observation 1: Reduction of the number of Rx branches has no impact on RAN1 specification.
Specifically, coverage issue of RedCap has been discussed in RAN#91e. It was agreed that the UL coverage enhancement solutions specified in the NR CovEnh shall be assumed to be available also to RedCap UEs by default. Hence, the 3 dB UL loss due to small form factor can be more or less compensated. However, no consensus was reached in DL coverage, and nothing is to be done in the RedCap scope. 
Allied to this is the PDCCH blocking issue. It was raised from the high CCE aggregation level to compensate the potential DL coverage loss. But as has been confirmed during the SI phase, it is not a fundamental problem to enable RedCap UE deployment [4]. We suggest focusing on building the essential framework for RedCap UEs in Rel-17, like bandwidth reduction aspects.
Proposal 1: PDCCH blocking reduction for RedCap UE is not considered in Rel-17.

Reporting the number of Rx branches
It was agreed in the revised WID that the gNB shall know the number of Rx branches of the UE [3]: 
	· Reduced minimum number of Rx branches:
…
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.


Also, it was agreed that a system information indication shall be designed to bar/allow the access of RedCap UE:
	· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]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. [RAN2, RAN1] 


Note that the indication of bar/access may be specific to different number of Rx branches. Thus, the demand for number of Rx reporting may be varied due to the barring strategy of the gNB. For example, if the gNB allows the access of 1 Rx UE, the RedCap UE should report the number of Rx (1 or 2). On the other hand, if the gNB forbids the access of 1 Rx UE, it certainly knows that the accessed RedCap UEs are equipped with 2 Rx branches. Then it seems not necessary or at least not urgent to report the number of Rx.
To achieve a simple and unified Rx reporting mechanism, we suggest that number of Rx is reported after the initial access, e.g. through capability report. This is reasonable since the DL coverage is not an issue for either 1 Rx or 2 Rx UE, and the DL MIMO layer is always one during the RACH procedure.
Proposal 2: The number of Rx branches is reported after the initial access.

Conclusion
In this contribution, we provide our view on UE complexity reduction features. The observations and proposals are summarized as follows:
Observation 1: Reduction of the number of Rx branches has no impact on RAN1 specification.
Proposal 1: PDCCH blocking reduction for RedCap UE is not considered in Rel-17.
Proposal 2: The number of Rx branches is reported after the initial access.
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