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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK6][bookmark: _GoBack]This contribution includes our proposals for Rel-17 NTN UE features. The discussion is based on the latest version of UE features summarized in [1]. 
2. Discussion
2.1 UE feature on support of polarization signalling
In RAN1 #108-e meeting, UE feature on support of polarization signalling in NR NTN is listed. If UE is equipped with linear polarization, reading such polarization signalling seems unnecessary as UE cannot be able to take the advantage of polarization information to save power. On the other hand, for UE supporting this feature, i.e. UE is capable of reading such polarization signalling, it’s not clear whether UE is required to support circular polarization or not and there could be different understandings:
1. UE is required to support circular polarization if UE is capable of reading the polarization signalling;
2. UE is not required to support circular polarization if UE is capable of reading the polarization signalling.
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]In our understanding, UE should not be required to support circular polarization even if UE is capable of reading the polarization signalling, which should be clarified and captured in the feature description, e.g. according to the text proposal we added in red in below table. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	26. NR_NTN_solutions
	26-8
	Support of polarization [signalling/ information/reception] in NR NTN
	1. Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear
2. FFS: polarization information for DL is indicated in SIB by the networkSupport polarization signalling for target serving cell in handover command message
3. Support polarization signalling for non-serving cell in RRM measurement configuration

	
	No
	No
	UE is not able to take the advantage of polarization information to save power. [It is assumed by the network that UE supports at least linear polarization]
	[Per UE/Per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2]No
	[For UE supports  NR communication via satellite, UE must indicate this FG is supported]

[Note: This UE feature group is applicable only for NR NTN cell and ATG cell, for terrestrial cell except for ATG cell this feature is not supported][Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}]
Note: UE supporting this feature is not required to support circular polarization.

FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Optional with capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported]

[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]


According to above, we have the following proposal.
[bookmark: PP2]Proposal 1: UE is not required to support circular polarization even if UE is capable of reading polarization signaling, which should be captured in the feature list according to the TP provided in the table above.
2.2 Reply to RAN2 questions on Rel-17 UE features for NTN
In [2], RAN2 raised concerns on both of FGs 26-1 and FGs 26-8 which have “N/A” in the column of “Need for the gNB to know if the feature is supported” while indicate in the column of “Mandatory/Optional” as “optional with capability signalling”. From RAN2 perspective, if there is no need for gNB to know whether a feature is supported or not, no capability signalling should be defined. RAN2 would like to know whether such capabilities are really “optional with capability signalling”. 
[bookmark: OLE_LINK5]FGs 26-1 must be supported for UEs supporting NR communication via satellite, as described in the column of “Mandatory/Optional”. However, it is not mandated for UEs not supporting satellite communication but supporting other NTN scenarios, e.g. HAPS, ATG. In one word, UE can be optional with capability signalling and gNB needs to know if the feature is supported. As for FGs 26-8, gNB would indicate the polarization for UE with circular polarization to take the advantage of polarization information to save power. For UE with linear polarization, reading the polarization signalling may be unnecessary and UE can also work well in NTN even without the polarization signalling. However, in NTN, various UE types could coexist, e.g. UE with linear polarization, UE with LHCP, UE with RHCP, or with a combination of different polarization types. Thus, gNB could always indicate the polarization and UE can optionally support the feature without capability signalling. This should be captured into UE feature list, e.g. according to the text proposal we added in red in following list. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 26. NR_NTN_solutions
	26-1
	Uplink Time and Frequency pre-compensation and timing relationship enhancements
	1. UE specific TA calculation based on its GNSS-acquired position and the serving satellite ephemeris.
1. UE calculates applies common TA according to the parameters provided by the network [(UE considers common TA as 0 if the parameter is not provided)]
1. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
1. FFS: UE pre-compensates the calculated TA in its uplink transmissions
1. Support of estimating UE-gNB RTT and delaying the start of RAR window [by UE-gNB RTT]
1. Support of frequency pre-compensation to counter shift the Doppler experienced on the service link
1. Determining timing of the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS activation of TA command, first PUSCH transmission in CG Type 2 with cell-specific K_offset if indicated 
1. Determining timing of the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated and determining the timing of PDCCH monitoring in recovery search space using K-mac during beam failure recovery procedure
1. UE receives cell-specific K_offset/K_mac in system information
	
	NoYes
	No
	Release 17 NR UE cannot communicate via access [NTN/ satellite/HAPS/ATG]
	[Per UE/per band]
	No
	No
	No
	An NTN UE is required to at least support UE specific TA and frequency calculation based at least on its GNSS-acquired position and the serving satellite ephemeris

[Note: This UE feature group is applicable only for NR NTN cell and ATG cell, for terrestrial cell except for ATG cell this feature is not supported]
	Optional with capability signalling 

For UE supports NR communication via [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported.

[Note: This UE feature group is applicable only for NR NTN cell and ATG cell, for terrestrial cell except for ARG cell this feature is not supported]

	 26. NR_NTN_solutions
	26-8
	Support of polarization [signalling/ information/reception] in NR NTN
	1. Support polarization indication reception in SIB indicating DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear
2. FFS: polarization information for DL is indicated in SIB by the networkSupport polarization signalling for target serving cell in handover command message
3. Support polarization signalling for non-serving cell in RRM measurement configuration
	
	No
	No
	UE is not able to take the advantage of polarization information to save power[It is assumed by the network that UE supports at least linear polarization]
	[Per UE/Per band]
	No
	No
	[support mixture of FDD/TDD (for HAPS and/or ATG) and/or FR1/FR2]No
	[For UE supports NR communication via satellite, UE must indicate this FG is supported]

[Note: This UE feature group is applicable only for NR NTN cell and ATG cell, for terrestrial cell except for ATG cell this feature is not supported][Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}]

FFS: whether this FG gets merged with FG 26-1 if the note “For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported” is confirmed in the positive
	Optional with  without capability signalling 

[For UE supports NR [NTN/ satellite/HAPS/ATG], UE must indicate this FG is supported]

[Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported]



According to above, we have following proposal which is also captured in our draft reply LS [3].
Proposal 2: RAN1 should send a reply LS to RAN2, indicating:
· FGs 26-1 should be optional with capability signalling and gNB needs to know if the feature is supported.
· FGs 26-8 should be optional without capability signalling.
Proposal 3: TPs provided in the table above for FGs 26-1 and FGs 26-8 should be captured in the UE feature list.
3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we discussed the Rel-17 NR NTN related UE features, and we have the following proposals.
Proposal 1: UE is not required to support circular polarization even if UE is capable of reading polarization signaling, which should be captured in the feature list according to the TP provided in the table above.
Proposal 2: RAN1 should send a reply LS to RAN2, indicating:
· FGs 26-1 should be optional with capability signalling and gNB needs to know if the feature is supported.
· FGs 26-8 should be optional without capability signalling.
Proposal 3: TPs provided in the table above for FGs 26-1 and FGs 26-8 should be captured in the UE feature list.
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