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In the RAN#90 e-meeting, the WID [1] on support of reduced capability NR devices was revised and approved with the following objective for UE complexity reduction features:
	· Specify support for the following UE complexity reduction features [RAN1, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access of 20 MHz is supported. The possibility of, and any associated conditions for, optional support of a wider bandwidth up to 40MHz after initial access for this case will be further discussed at RAN#91e.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz
· 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 will be decided at RAN#91e; hence no specific work for these frequency bands will be done before RAN#91e.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.


In this contribution, our view on UE complexity reduction is provided.

Discussion
2.1 Reduced minimum number of Rx branches
The most controversial point for Rx is the minimum number of antenna ports in the FR1 TDD frequency band. Currently, there are two main options: 
· Alt 1: N=2;
· Alt 2: N=1, where N=2 is also support.

In order to compare these two options, we have listed the following table based on the main difference of 2Rx and 1Rx in TR 38.875.
Table 1: Impacts of Rx branches on cost and performance
	
	2Rx 
	1Rx

	Cost reduction
	~31%
	~46%

	Coverage recovery
	Coverage recovery is not needed.
	Dependent on frequency bands and the assumption of DL PSD, the need for coverage recovery is different. For carrier frequency of 4 GHz with DL PSD 24 dBm/MHz: 
-	[1 dB] for PDCCH CSS
-	[2-3 dB] for Msg4
-  [5-6 dB] for Msg2 without TBS scaling.

	Downlink peak rate Reduction
	~50%
	~75%



It can be seen that the impact of Rx branches is mainly reflected in there aspects: cost reduction, Coverage recovery and downlink peak rate seduction. Since the 150MHz is not a hard requirement, here we mainly discuss cost and coverage. The cost reduction of RedCap UE will help the rapid commercialization of RedCap devices, which is what we all like to see. However, at the same time, if the degradation of downlink coverage cannot be solved, it will bring a bad user experience such as offline. This is unfavorable both for operators and terminal manufacturers, because it will consume the trust of users in us.Therefore, we think 2Rx is still the preferred option for RedCap UEs. We are generally fine with 1Rx on the premise that there is no antenna efficiency loss of 3dB. 

Proposal 1：2Rx is still the preferred option for RedCap UEs. We are generally fine with 1Rx on the premise that there is no antenna efficiency loss of 3dB.

2.2 Reduced maximum UE bandwidth
From a cost-saving perspective, according to the observation of TR 38.875, the average estimated cost reduction achieved by reducing the UE bandwidth from 100MHz to 20MHz is ~32% for FR1 FDD and ~33% for FR1 TDD. However, if a larger bandwidth is defined for RedCap UE, the advantage of cost saving will disappear, which is not consistent with the main motivation for the new device type. So we think UE bandwidth of 20MHz should be support for both during and after initial access. 

From the perspective of network load, RedCap and eMBB UEs may share the same initial BWP in downlink and uplink for initial access procedure, and the number of RedCap UEs in the network may be large, which will bring a high load to the network. It is best to define only one bandwidth for both during and after initial access. If the bandwidth of the RedCap UE after initial access is increased, which will bring more complexity and greater load to the network, Therefore, before introducing a new bandwidth, it is necessary to define UE identification and access restrictions for RedCap devices.

Proposal 2：The maximum bandwidth of an FR1 RedCap UE during and after initial access is 20MHz.


Conclusions
According to the discussion, following proposals and observations are provided:
Proposal 1：2Rx is still the preferred option for RedCap UEs. We are generally fine with 1Rx on the premise that there is no antenna efficiency loss of 3dB.
Proposal 2：The maximum bandwidth of an FR1 RedCap UE during and after initial access is 20MHz.
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