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1	Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 and the work item description is updated in [1]. An overview of 3GPP non-terrestrial networks can be found in [2] and an overview of state of the art in LEO satellite access can be found in [3].
In this contribution, we discuss other maintenance issues for NR NTN. 
2	Signaling of polarization
RAN1 made a set of agreements on signaling of polarization information for NR NTN, leading to the introduction of the following two RRC parameters.
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment
	Status [Post 106b-e]

	NR_NTN_solutions
	Polarization indication in NTN
	 
	 
	 
	 
	ntnPolarizationDL
	New
	ntnPolarizationDL
	If present, this parameter indicates polarization information for Downlink transmission on service link: including Right hand, Left hand circular polarizations (RHCP, LHCP) and Linear polarization
	{RHCP, LHCP, Linear }
	 
	cell
	Cell-specific
	38.331
	The indicated polarization information refers to the polarization type used at satellite side for DL transmission. 
	Stable

	NR_NTN_solutions
	Polarization indication in NTN
	 
	 
	 
	 
	ntnPolarizationUL
	New
	ntnPolarizationUL
	If present, this parameter indicates Polarization information for Uplink service link.
If not and  ntnPolarizationDL is present,  UE assumes a same polarization for UL and DL
	{RHCP, LHCP, Linear }
	 
	cell
	Cell-specific
	38.331
	The indicated polarization information refers to the polarization type used at satellite side for UL reception.
	Stable



It is expected that these two parameters will be captured by TS 38.331. It is however not clear that whether the polarization information related agreements have impact on RAN1 specification(s) and if so how to capture the agreements in the RAN1 specification(s).In addition, it was agreed to support polarization signalling for target serving cell in handover command message and polarization signalling for non-serving cell in RRM measurement configuration. But these agreements are not reflected in the RRC parameter list sent to RAN2, and thus RAN2 may not be aware of these agreements. Therefore, it is necessary to send a separate LS to RAN2 on these agreements or include them in an updated overall RRC parameter list to be sent to RAN2.
It is also not clear what UE behavior is expected if the network indicates a polarization that the UE does not support. E.g., to enable polarization reuse planning using circular polarizations, a UE that does not support an uplink circular polarizations should not access a cell that indicates a uplink circular polarization. This UE behavior should be clarified in RAN2 specifications.
[bookmark: _Toc95741178]RAN1 to discuss whether the polarization information related agreements have impact on RAN1 specification(s) and if so how to capture the agreements in the RAN1 specification(s).
[bookmark: _Toc95741179]RAN1 to include the following polarization agreements in an updated overall RRC parameter list to be sent to RAN2 or send a separate LS to RAN2 on these agreements: (1) Support polarization signalling for target serving cell in handover command message, and (2) Support polarization signalling for non-serving cell in RRM measurement configuration.
[bookmark: _Toc95741180]If a cell indicates an uplink polarization that is not supported by a UE, the UE shall not access the cell.
[bookmark: _Toc95741181]Send an LS to RAN2 to specify UE behavior in case the UE does not support the polarization indicated by the network.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 to discuss whether the polarization information related agreements have impact on RAN1 specification(s) and if so how to capture the agreements in the RAN1 specification(s).
Proposal 2	RAN1 to include the following polarization agreements in an updated overall RRC parameter list to be sent to RAN2 or send a separate LS to RAN2 on these agreements: (1) Support polarization signalling for target serving cell in handover command message, and (2) Support polarization signalling for non-serving cell in RRM measurement configuration.
Proposal 3	If a cell indicates an uplink polarization that is not supported by a UE, the UE shall not access the cell.
Proposal 4	Send an LS to RAN2 to specify UE behavior in case the UE does not support the polarization indicated by the network.
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Appendix: RAN1 agreements on NR NTN polarization information
RAN1#102-e:
Agreement:
Potential enhancements for support of polarisation signalling in NR NTN can consider at least the following:
· Configuration of DL and UL transmit polarization including Right hand and Left hand circular polarizations (RHCP, LHCP) 
· Network broadcast DL and UL transmit polarization configuration  
· UE polarization capability (RHCP, LHCP, Linear)
· Dependence of polarisation signaling on deployment scenarios. For example,
· Resource reuse mode with/without polarization for the beam management enhancement 
· Fixed polarization per cell/beam for polarization reuse and circular polarisation with intra-UE and inter-UE multiplexing (intra-UE and inter-UE) signalling 

RAN1#103-e:
Agreement:
Indication of polarization information for DL and UL by the network is supported. 
· FFS: Signaling details


RAN1#104-e:
Agreement:
Support at least explicit indication of polarization information for DL by the network
· FFS: whether the indication is done by SIB, other RRC signaling, DCI.
· FFS: Whether separate signaling is needed for the UL and if so, whether or not a same polarization is indicated for DL and UL

Conclusion:
Discuss the necessity of reporting UE polarization capability considering at least following aspects, 
· Deployment scenarios.
· UE implementation aspects with respect to polarization.
· Satellite implementation aspects for switching between polarization states.
· Satellite implementation aspects for realizing multiplexing of UEs having different polarization capabilities.

RAN1#105-e:
Agreement:
For explicit indication of polarization information for DL by the network, support indication in SIB
· FFS: Signaling details for indication in SIB

Agreement:
· Polarization information for UL may be indicated in SIB by the network
· UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
· FFS: Signaling details for indication in SIB

RAN1#106-e:
Agreement:
When polarization signalling is present in SIB
· SIB indicates DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear
· FFS: whether polarization signalling is per SSB

RAN1#106bis-e:
Agreement:
Support polarization signalling for target serving cell in handover command message.
Agreement:
Support polarization signalling for non-serving cell in RRM measurement configuration.
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