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1. Introduction
According to the WID [1], RAN4 is expected to discuss and, if necessary, specify performance requirements following the introduction of the support for Reduced Capability (RedCap) NR devices in Release 17. 
This contribution addresses our company’s preliminary view on this matter, in particular related to the introduction of Demodulation performance requirements.
1. Introduction of Demodulation requirements for RedCap
The WID [1] lists a series of features that are specified to be supported by the new RedCap UE which have an impact on the performance requirements, and they are listed here below (from [1], Section 4):· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· 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.
· 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.
· 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.)


From the study of these objectives and the PDSCH requirements already included in the specifications [2], a few observations can be drawn:
Observation 1: The maximum BW for FR1 RedCap UEs is 20 MHz. Existing demodulation requirements defined with higher BW cannot be directly tested.
Observation 2: The minimum number of RX Branches for RedCap UEs is 1. Existing demodulation requirements for a higher number of RX Branches cannot be directly reused for FR1 RedCap UEs with only 1 Rx branch.
Requirements for 1RX RedCap UEs
[bookmark: _Hlk92745225]As observed in the previous section and according to the WID [1], the minimum number of RX Branches for a RedCap UE is 1. At the time of writing of this contribution, there are no Demodulation requirements defined in the latest released version of 38.101-4 (v 17.2.0) for 1RX devices.
Observation 3: Demodulation Requirements for single RX devices (1RX Branch) are not defined in 38.101-4.
It seems to be straightforward that requirements defined for 2RX cannot apply directly to RedCap UEs which support only 1 RX, so it is our view that RAN4 should discuss how to introduce requirements for this implementation.
Proposal 1: RAN4 to discuss introduction of 1RX demodulation requirements for RedCap UEs. For this purpose, a sub-selection of the existing (i.e., defined for 2RX UEs) Demodulation requirements can be used as a starting point, considering the additional simulation alignment and testing loads the new requirements will introduce. 
Requirements for 2RX RedCap UEs
For 2RX UEs extensive requirements already exist in the 38.101-4 specification [2], though their applicability to RedCap UE should be further studied. In fact, we can notice that:
FR1 FDD
Observation 4: Most of FR1 FDD Demodulation Requirements in [2] for 2RX UEs are defined using a BW of 10MHz;
The most common BW (10MHz) used for FR1 FDD Demodulation Requirements is within the maximum requirement for RedCap UEs, so the requirements could be tested. RAN4 should discuss their applicability to RedCap UEs, and whether only a sub-selection should be tested to mirror the choice for 1RX RedCap UEs
Proposal 2: RAN4 to discuss applicability of existing Demodulation requirements for 2RX UEs to RedCap UEs which support 2RX Branches. In order to keep 2RX requirements aligned with 1RX, as starting point the same sub-selection of existing tests can be chosen.
FR1 TDD
On the other hand, the most common BW (40 MHz) used for FR1 TDD Demodulation Requirements is above the maximum requirement for RedCap UEs, and these requirements cannot be tested. 
Observation 5: Most of FR1 TDD Demodulation Requirements in [2] are defined using a BW of 40MHz;
So RAN4 should discuss how to introduce requirements for FR1 TDD RedCap UEs, and which tests to choose:
Proposal 3: RAN4 to discuss introduction of FR1 TDD demodulation requirements for RedCap UEs which support 2RX, with BW equal or smaller to the largest supported BW of 20 MHz (according to the WID). In order to keep 2RX requirements aligned with 1RX, as starting point the same sub-selection of existing tests can be chosen.
1. [bookmark: _Hlk85466326]Conclusions
Observation 1: The maximum BW for FR1 RedCap UEs is 20 MHz. Existing demodulation requirements defined with higher BW cannot be directly tested.
Observation 2: The minimum number of RX Branches for RedCap UEs is 1. Existing demodulation requirements for a higher number of RX Branches cannot be directly reused for FR1 RedCap UEs with only 1 Rx branch.
Observation 3: Demodulation Requirements for single RX devices (1RX Branch) are not defined in 38.101-4.
Observation 4: Most of FR1 FDD Demodulation Requirements in [2] for 2RX UEs are defined using a BW of 10MHz;
Observation 5: Most of FR1 TDD Demodulation Requirements in [2] are defined using a BW of 40MHz;

Proposal 1: RAN4 to discuss introduction of 1RX demodulation requirements for RedCap UEs. For this purpose, a sub-selection of the existing (i.e., defined for 2RX UEs) Demodulation requirements can be used as a starting point, considering the additional simulation alignment and testing loads the new requirements will introduce. 
Proposal 2: RAN4 to discuss applicability of existing Demodulation requirements for 2RX UEs to RedCap UEs which support 2RX Branches. In order to keep 2RX requirements aligned with 1RX, as starting point the same sub-selection of existing tests can be chosen.
Proposal 3: RAN4 to discuss introduction of FR1 TDD demodulation requirements for RedCap UEs which support 2RX, with BW equal or smaller to the largest supported BW of 20 MHz as defined in the WID. In order to keep 2RX requirements aligned with 1RX, as starting point the same sub-selection of existing tests can be chosen.
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