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1	Introduction 
With the core part of the Rel-17 NTN work item concluded [1], some efforts to introduce essential corrections to the requirements are ongoing in RAN4.  In this contribution we seek to clarify the assumption on the number of Rx antennas used in deriving the REFSENS requirements for NTN bands n256, n255 and recommend to decouple the support DL MIMO from the number of Rx branches for NTN UEs in general.
2	Discussion 
During the RAN4 #101-bis meeting, the following agreement was reached on the number of Rx:

	5)	Number of Rx antenna
Option 1: Regarding handheld UE size limitation of low- and mid-bands, to adopt UE’s 2RX as reference assumption for diversity gain.



We note that this assumption seeks to ensure that diversity gain at the UE is used for the REFSENS derivation.  In alignment with this agreement, 38.101-5 implements the REFSENS requirement as follows:

	[bookmark: _Toc106127590]7.2         Diversity characteristics
The UE is required to be equipped with a minimum of two RX antenna ports in all operating bands.
The UE shall be verified with two RX antenna ports in all supported frequency bands.
The above rules apply for all clauses with the exception of clause 7.9.



Referring to TR38.863, Clause 6.2.2, we note the SAN orbit heights (35786 km for GEO / 1200 km for LEO-1200 and / 600 km for LEO-600) introduce a significantly larger path loss scenario for NTN networks than observed in terrestrial networks.  It is for this reason that diversity gain at the UE is a necessary assumption.  However, with such large path losses, the feasibility of DL MIMO may be restricted to very few UE and SAN implementations and may not be a typical use case.

[bookmark: _Toc115265439][bookmark: _Toc115265555][bookmark: _Toc115379937][bookmark: _Toc115382009][bookmark: _Toc115390270][bookmark: _Toc115395511]Observation 1:	Considering the large path loss associated with NTN links, the feasibility of DL MIMO may be restricted to very few UE and SAN implementations and may not be a typical use case.

The NR signaling related to the max number of MIMO layers is defined as follows in 38.306:

	maxNumberMIMO-LayersPDSCH
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. For single CC standalone NR, it is mandatory with capability signalling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. If absent, the UE does not support MIMO on this carrier.



We note that there are conditions defined in 38.306 when the support of DL MIMO is mandatory, and these conditions are applicable to bands defined in the NR specifications.  Since the IE descriptor does not distinguish NTN from terrestrial networks, it is not fully clear whether mandatory MIMO support could be applicable to some NTN bands, even though 38.101-5 does not currently define any bands where 4Rx is specified as mandatory.  In order to clear this confusion, it could be helpful for RAN4 to agree, as a working principle, to decouple the support of DL MIMO from the number of Rx branches for NTN UEs.

[bookmark: _Toc110994632][bookmark: _Toc115265443][bookmark: _Toc115265560][bookmark: _Toc115379938][bookmark: _Toc115382013][bookmark: _Toc115390271][bookmark: _Toc115395512]Proposal 1:	As a working principle, RAN4 should decouple the support of DL MIMO from the number of Rx branches for NTN UEs.

[bookmark: _Toc115395513]Proposal 2:	RAN4 should send an LS to RAN2 with the recommendation to introduce a clarification in the maxNumberMIMO-LayersPDSCH IE description that the support of DL MIMO is optional and independent of the specified number of Rx for UEs supporting any NTN band.

3	Conclusions
In this contribution we seek to clarify the assumption on the number of Rx antennas used in deriving the REFSENS requirements for NTN bands n256, n255 and recommend to decouple the support DL MIMO from the number of Rx branches for NTN UEs in general.

Observation 1:	Considering the large path loss associated with NTN links, the feasibility of DL MIMO may be restricted to very few UE and SAN implementations and may not be a typical use case.


Proposal 1:	As a working principle, RAN4 should decouple the support of DL MIMO from the number of Rx branches for NTN UEs.
Proposal 2:	RAN4 should send an LS to RAN2 with the recommendation to introduce a clarification in the maxNumberMIMO-LayersPDSCH IE description that the support of DL MIMO is optional and independent of the specified number of Rx for UEs supporting any NTN band.
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