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1	Introduction 

Considering that the support of RedCap devices operating in FR1 band NR-NTN networks can offer enhanced service capabilities (wideband/broadband) compared to IoT-NTN while ensuring low-complexity devices and the global coverage would clearly benefit RedCap devices, an objective on the “support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands” is included in the Rel-19 new WID on “Non-Terrestrial Networks (NTN) for NR Phase 3” led by RAN2 [1]. For NR NTN, it has been specified that UE is required to be equipped with a minimum of two RX antenna ports in all operating bands [2]. However, for Terrestrial Network (TN) RedCap and eRedCap UEs, both 1Rx and 2Rx can be supported. Therefore, for RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands, it needs to be clarified whether 2Rx is mandatory for all operating bands or 1Rx can still be supported. In this contribution, we share our views on 1Rx/2Rx support of RedCap and eRedCap UEs for NR NTN in FR1 band.
2 Discussion

One of the objectives in Rel-19 new WID “Non-Terrestrial Networks (NTN) for NR Phase 3” led by RAN2 [1] is to introduce the support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands where the WID descriptions only address the operations of full-duplex FDD and half-duplex FDD for RedCap and eRedCap UEs. The aspect of 1Rx/2Rx support however was not clarified in the WID objective.

For NR NTN, it has been specified that UE is required to be equipped with a minimum of two RX antenna ports in all operating bands [2]. However, for TN RedCap and eRedCap UEs, both 1Rx and 2Rx can be supported. Therefore, for RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands, it needs to be clarified whether 2Rx is mandatory for all operating bands or 1Rx can still be supported.

Proposal 1: For RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands, it needs to be clarified whether 2Rx is mandatory for all operating bands or 1Rx can still be supported.

On the other hand, for TN RedCap and eRedCap UEs, the differentiation of 1Rx and 2Rx support is based on the UE capability in DL MIMO layer support (IE maxNumberMIMO-LayersPDSCH). While for NR NTN, DL MIMO support may not be practical due to limited link budget, especially for RedCap and eRedCap UEs where antenna efficiency could be much worse than handheld UE. In our view mandatory 2Rx support is mainly for Rx diversity to improve DL coverage instead of DL MIMO support to enhance throughput and capacity. Therefore, continue using maxNumberMIMO-LayersPDSCH to indicate more than 1Rx antenna port support would be misleading. If RAN4 decides RedCap and eRedCap UEs for NR NTN can support both 1Rx and 2Rx, we think it is necessary to discuss whether to continue using maxNumberMIMO-LayersPDSCH to indicate more than 1Rx antenna port support or a new UE capability on number of Rx support which is independent of DL MIMO layer support needs to be introduced for NR NTN RedCap and eRedCap UEs.

Observation 1: NR NTN mandatory 2Rx support is mainly for Rx diversity to improve DL coverage instead of DL MIMO support to enhance throughput and capacity.

Observation 2: For NR NTN RedCap and eRedCap UEs, using maxNumberMIMO-LayersPDSCH to indicate more than 1Rx antenna port support would be misleading.

Proposal 2: RAN4 to discuss whether to continue using maxNumberMIMO-LayersPDSCH to indicate more than 1Rx antenna port support or a new UE capability on number of Rx support which is independent of DL MIMO layer support needs to be introduced for NR NTN RedCap and eRedCap UEs.

3	Conclusion

In this contribution, we share our views on 1Rx/2Rx support of RedCap and eRedCap UEs for NR NTN in FR1 band.

Proposal 1: For RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands, it needs to be clarified whether 2Rx is mandatory for all operating bands or 1Rx can still be supported.

Observation 1: NR NTN mandatory 2Rx support is mainly for Rx diversity to improve DL coverage instead of DL MIMO support to enhance throughput and capacity.

Observation 2: For NR NTN RedCap and eRedCap UEs, using maxNumberMIMO-LayersPDSCH to indicate more than 1Rx antenna port support would be misleading.

Proposal 2: RAN4 to discuss whether to continue using maxNumberMIMO-LayersPDSCH to indicate more than 1Rx antenna port support or a new UE capability on number of Rx support which is independent of DL MIMO layer support needs to be introduced for NR NTN RedCap and eRedCap UEs.
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