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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we discuss the following issue:
	
[RIL]: H004 [Delegate]: Huawei (Lili) [WI]: IOTNTN [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: v007
[Description]: Polarization information is missing
[Proposed Change]: 
According to RAN1 and RAN4 discussion, polarization information is necessary for neighbour cell measurements and mobility.
Proposed change:
Add polarization information to SIB33 and MeasObjectEUTRA
[Comments]:



2. Discussion
[bookmark: _Ref131674149]In NR NTN, the polarization parameters for neighbour cells have been provided in NTN-Config and MeasObjectNR, based on RAN1 LS R1-2202873.
According to RAN1 agreements in RAN1#106bis-e, the polarization information is needed for neighbor cell measurements and handover:
	Agreement:
Support polarization signalling for target serving cell in handover command message.
Agreement:
Support polarization signalling for non-serving cell in RRM measurement configuration.



As indicated in the RAN1 feature lead summary R1-2009736: Polarisation can be used in the network for example for inter-cell interference mitigation or higher frequency re-use (i.e. Frequency re-use factor 4 with two carriers). The UE cannot be expected to reliably detect the used DL polarization. The network and UE need to have same understanding on support of polarisation to avoid polarisation loss of several dBs.
The polarization information is also considered necessary from RAN4 perspective, see below agreements from R4-2207114:
	Agreement:
1. Define “availability of valid target satellite information as side condition” 
0. Parameters listed in R2-2201884 are defined as the required target satellite information for measurement and mobility.
0. For measurement
0. Ephemeris
0. Epoch time
0. SMTCs
0. DL polarization information
0. Serving cell stop time and reference location for IDLE mode measurement trigger in NGSO fixed cell, if applicable
0. Under RAN1 discussion: 
5. Feeder link delay (i.e., common TA and K_MAC) of the neighbor cell should also be provided to UE for neighbor cell SMTC adjustment
5. separate validity timers
0. For mobility
1. Target cell Ephemeris information
1. Epoch time of the ephemeris
1. Common TA
1. Validity timer information for target cell mobility
1. DL and UL Polarization information
1. K_offset
1. Kmac (to determine UE-gNB RTT and perform RACH to target)
1. If the side condition is not met,
1. Requirements are not applied, i.e. extra delay won’t be explicitly defined
1. Note: UE is allowed not to perform RRM measurement [and reporting] if the side condition is not met before acquiring new ephemeris information



The similar agreement was made for IoT NTN in RAN4 (see LS R4-2217265):
	Issue 1-3-2: information for the neighbor/target cell
1. Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.



Based on the above, the polarization information for neighbour cells is necessary for measurements and mobility. For IoT NTN, since the neighbour satellite assistance information in SIB is added in R18, it is proposed that in R17 we add the polarization information in SIB31 so it can be used for handover [2][3], and starting from R18 the polarization information is provided in both measObjectEUTRA and system information (SIB31 and SIB33). The addition of polarization information in measObjectEUTRA and SIB33 can be done during R18 ASN.1 review.
Proposal 1: Add polarization information to measObjectEUTRA and SIB33.
Proposal 2: Adopt the TP in the Annex.
3. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this contribution, we discuss the addition of polarization parameters, and propose the following:
Proposal 1: Add polarization information to measObjectEUTRA and SIB33.
Proposal 2: Adopt the TP in the Annex.
4. Reference
[1] TS 36.331 v18.1.0
[2] [bookmark: _Ref163229069]R2-2403488, Addition of polarization parameters (R17), Huawei, HiSilicon
[3] [bookmark: _Ref163229071]R2-2403489, Addition of polarization parameters (R18), Huawei, HiSilicon
5. Text proposal
[bookmark: _Toc162831486][bookmark: _Toc162831454][bookmark: _Toc46483473][bookmark: _Toc46482239][bookmark: _Toc46481005]6.3.1	System information blocks
…
–	SystemInformationBlockType33
The IE SystemInformationBlockType33 contains satellite assistance information for neighbour cells.
SystemInformationBlockType33 information element
-- ASN1START

SystemInformationBlockType33-r18 ::= SEQUENCE {
	neighSatelliteInfoList-r18	NeighSatelliteInfoList-r18			OPTIONAL,	-- Need OR
	neighValidityDuration-r18		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240, s900}
																			OPTIONAL,	-- Need OP
	lateNonCriticalExtension		OCTET STRING							OPTIONAL,
	...
}

NeighSatelliteInfoList-r18 ::=	SEQUENCE (SIZE(1..maxSat-r17)) OF NeighSatelliteInfo-r18

NeighSatelliteInfo-r18 ::=	SEQUENCE {
	satelliteId-r18				SatelliteId-r18,
	ephemerisInfo-r18				CHOICE {
		stateVectors-r18				EphemerisStateVectors-r17,
		orbitalParameters-r18			EphemerisOrbitalParameters-r17
	},
	nta-CommonParameters-r18		SEQUENCE {
		nta-Common-r18					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
		nta-CommonDrift-r18			INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
		nta-CommonDriftVariation-r18	INTEGER (0..29479)			OPTIONAL	-- Need OP
	},
	epochTime-r18					SEQUENCE {
		startSFN-r18					INTEGER (0..1023),
		startSubFrame-r18				INTEGER (0..9)
	}																OPTIONAL,	-- Need OP
	k-Mac-r18						INTEGER (1..512)				OPTIONAL,	-- Need OP
	t-ServiceStartNeigh-r18		TimeOffsetUTC-r17				OPTIONAL,	-- Need OR
[bookmark: _GoBack]    ntn-PolarizationDL-r18          ENUMERATED {rhcp,lhcp,linear}   OPTIONAL,  -- Need OR
    ntn-PolarizationUL-r18          ENUMERATED {rhcp,lhcp,linear}   OPTIONAL,  -- Need OR
	...
}

-- ASN1STOP

	SystemInformationBlockType33 field descriptions

	epochTime
Epoch time of the neighbour satellite ephemeris data and common TA parameters, see TS 36.213 [23]. The reference point for epoch time of the neighbour satellite ephemeris and Common TA parameters is the uplink time synchronization reference point when this field is provided in an NTN cell and the eNB when this field is provided in a TN cell.
epochTime is the starting time of a DL subframe indicated by startSFN and startSubframe. If this field is absent, the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. The startSFN indicates the SFN nearest to the frame where the message indicating the epochTime is received.

	k-Mac
Scheduling offset used when downlink and uplink frame timing are not aligned at the eNB, see TS 36.213 [23]. Unit in ms.
If the field if absent, the UE uses the (default) value of 0.

	neighValidityDuration
Validity duration of the neighbour satellite ephemeris data and common TA parameters, i.e. maximum time duration (from epochTime) during which the UE can apply the satellite ephemeris without acquiring new satellite ephemeris, see TS 36.213 [23]. Unit in second.
Value s5 corresponds to 5 seconds, value s10 corresponds to 10 seconds and so on.
If this field is absent, the UE uses validity duration from the serving cell assistance information.

	nta-Common
Network-controlled common TA, see TS 36.213 [23]. Unit of μs.
Step of 32.55208 ×10-3 μs. Actual value = field value * 32.55208 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDrift
Drift rate of the common TA, see TS 36.213 [23]. Unit of μs/s.
Step of 0.2 ×10-3 μs/s. Actual value = field value * 0.2 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDriftVariation
Drift rate variation of the common TA, see TS 36.213 [23]. Unit of μs/s2.
Step of 0.2 ×10-4 μs/s2. Actual value = field value * 0.2 ×10-4.
If the field is absent, the UE uses the (default) value of 0.

	ntn-PolarizationDL
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.

	ntn-PolarizationUL
If present, this parameter indicates Polarization information for uplink service link.
If not present and ntn-PolarizationDL is present, UE assumes the same polarization for UL and DL.

	t-ServiceStartNeigh
Indicates the earliest time when the area covered by the current serving cell is going to be covered by the neighbour cell(s) served by the satellite indicated by satelliteId, see 5.5.3.1, 5.5.8 and 36.304 [4]. This field is only present for the neighbour cell(s) provided via NTN quasi-Earth fixed system.



[bookmark: _Toc12750891][bookmark: _Toc29382255][bookmark: _Toc37093372][bookmark: _Toc37238648][bookmark: _Toc37238762][bookmark: _Toc46488657][bookmark: _Toc52574078][bookmark: _Toc52574164][bookmark: _Toc156048689][bookmark: _Toc46439363][bookmark: _Toc46444200][bookmark: _Toc46486961][bookmark: _Toc52836839][bookmark: _Toc52837847][bookmark: _Toc53006487]Next Change
[bookmark: _Toc162831643][bookmark: _Toc46483655][bookmark: _Toc46482421][bookmark: _Toc46481187][bookmark: _Toc37082546][bookmark: _Toc36939566][bookmark: _Toc36846913][bookmark: _Toc36810549][bookmark: _Toc36567105][bookmark: _Toc29343839][bookmark: _Toc29342700][bookmark: _Toc20487403]6.3.5	Measurement information elements
…
[bookmark: _Toc162831664][bookmark: _Toc46483675][bookmark: _Toc46482441][bookmark: _Toc46481207][bookmark: _Toc37082566][bookmark: _Toc36939586][bookmark: _Toc36846933][bookmark: _Toc36810569][bookmark: _Toc36567125][bookmark: _Toc29343859][bookmark: _Toc29342720][bookmark: _Toc20487423]–	MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA cells.
MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=					SEQUENCE {
	carrierFreq							ARFCN-ValueEUTRA,
	allowedMeasBandwidth				AllowedMeasBandwidth,
	presenceAntennaPort1				PresenceAntennaPort1,
	neighCellConfig						NeighCellConfig,
	offsetFreq							Q-OffsetRange				DEFAULT dB0,
	-- Cell list
	cellsToRemoveList					CellIndexList				OPTIONAL,		-- Need ON
	cellsToAddModList					CellsToAddModList			OPTIONAL,		-- Need ON
	-- Excluded list
	excludedCellsToRemoveList				CellIndexList				OPTIONAL,		-- Need ON
	excludedCellsToAddModList				ExcludedCellsToAddModList		OPTIONAL,		-- Need ON
	cellForWhichToReportCGI				PhysCellId					OPTIONAL,		-- Need ON
	...,
	[[measCycleSCell-r10				MeasCycleSCell-r10		OPTIONAL,		-- Need ON
		measSubframePatternConfigNeigh-r10	MeasSubframePatternConfigNeigh-r10	OPTIONAL							-- Need ON
	]],
	[[widebandRSRQ-Meas-r11				BOOLEAN	OPTIONAL		-- Cond WB-RSRQ
	]],
	[[	altTTT-CellsToRemoveList-r12	CellIndexList				OPTIONAL,		-- Need ON
		altTTT-CellsToAddModList-r12	AltTTT-CellsToAddModList-r12	OPTIONAL,		-- Need ON
		t312-r12						CHOICE {
			release							NULL,
			setup							ENUMERATED {ms0, ms50, ms100, ms200,
											ms300, ms400, ms500, ms1000}
		}														OPTIONAL,		-- Need ON
		reducedMeasPerformance-r12		BOOLEAN					OPTIONAL,		-- Need ON
		measDS-Config-r12				MeasDS-Config-r12			OPTIONAL		-- Need ON
	]],
	[[	
		allowedCellsToRemoveList-r13		CellIndexList				OPTIONAL,		-- Need ON
		allowedCellsToAddModList-r13		AllowedCellsToAddModList-r13	OPTIONAL,		-- Need ON
		rmtc-Config-r13				RMTC-Config-r13			OPTIONAL,		-- Need ON
		carrierFreq-r13					ARFCN-ValueEUTRA-v9e0		OPTIONAL			-- Need ON
	]],
	[[	
		tx-ResourcePoolToRemoveList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		tx-ResourcePoolToAddList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		fembms-MixedCarrier-r14				BOOLEAN					OPTIONAL			-- Need ON
	]],
	[[
		measSensing-Config-r15			MeasSensing-Config-r15		OPTIONAL		-- Need ON
	]],
	[[
		measRSS-DedicatedConfig-r16		SetupRelease {MeasRSS-DedicatedConfig-r16}		OPTIONAL	-- Need ON
	]],
	[[
	cellsToAddModList-v1810				CellsToAddModList-v1810		OPTIONAL	-- Need ON
	]]
}

MeasObjectEUTRA-v9e0 ::=			SEQUENCE {
	carrierFreq-v9e0					ARFCN-ValueEUTRA-v9e0
}

MeasRSS-DedicatedConfig-r16 ::= SEQUENCE {
	rss-ConfigCarrierInfo-r16		RSS-ConfigCarrierInfo-r16	OPTIONAL,	-- Need OP
	cellsToAddModList-v1610			CellsToAddModList-v1610		OPTIONAL	-- Need ON
}

CellsToAddModList ::=				SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod

CellsToAddModList-v1610 ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod-v1610
CellsToAddModList-v1810 ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod-v1810

CellsToAddMod ::=	SEQUENCE {
	cellIndex							INTEGER (1..maxCellMeas),
	physCellId							PhysCellId,
	cellIndividualOffset				Q-OffsetRange
}

CellsToAddMod-v1610 ::=		SEQUENCE {
	rss-MeasPowerBias-r16			RSS-MeasPowerBias-r16
}

[bookmark: _Hlk160796867]CellsToAddMod-v1810 ::=		SEQUENCE {
	satelliteId-r18					SatelliteId-r18					OPTIONAL,	-- Need OR
	ephemerisInfo-r18				CHOICE {
		stateVectors-r18				EphemerisStateVectors-r17,
		orbitalParameters-r18			EphemerisOrbitalParameters-r17
	}																OPTIONAL,	-- Cond Moving
	epochTime-r18					SEQUENCE {
		startSFN-r18					INTEGER (0..1023),
		startSubFrame-r18				INTEGER (0..9)
	}																OPTIONAL,	-- Cond Moving
    ntn-PolarizationDL-r18          ENUMERATED {rhcp,lhcp,linear}   OPTIONAL,  -- Need OR
    ntn-PolarizationUL-r18          ENUMERATED {rhcp,lhcp,linear}   OPTIONAL   -- Need OR

}

ExcludedCellsToAddModList ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF ExcludedCellsToAddMod

ExcludedCellsToAddMod ::=	SEQUENCE {
	cellIndex							INTEGER (1..maxCellMeas),
	physCellIdRange						PhysCellIdRange
}

MeasCycleSCell-r10 ::=				ENUMERATED {sf160, sf256, sf320, sf512,
													sf640, sf1024, sf1280, spare1}

MeasSubframePatternConfigNeigh-r10 ::=	CHOICE {
	release									NULL,
	setup									SEQUENCE {
		measSubframePatternNeigh-r10			MeasSubframePattern-r10,
		measSubframeCellList-r10				MeasSubframeCellList-r10	OPTIONAL	-- Cond always
	}
}

MeasSubframeCellList-r10 ::=	SEQUENCE (SIZE (1..maxCellMeas)) OF PhysCellIdRange

AltTTT-CellsToAddModList-r12 ::=	SEQUENCE (SIZE (1..maxCellMeas)) OF AltTTT-CellsToAddMod-r12

AltTTT-CellsToAddMod-r12 ::=	SEQUENCE {
	cellIndex-r12							INTEGER (1..maxCellMeas),
	physCellIdRange-r12						PhysCellIdRange
}

AllowedCellsToAddModList-r13 ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF AllowedCellsToAddMod-r13

AllowedCellsToAddMod-r13 ::=	SEQUENCE {
	cellIndex-r13							INTEGER (1..maxCellMeas),
	physCellIdRange-r13						PhysCellIdRange
}

RMTC-Config-r13 ::=	CHOICE {
	release								NULL,
	setup								SEQUENCE {
		rmtc-Period-r13					ENUMERATED {ms40, ms80, ms160, ms320, ms640},
		rmtc-SubframeOffset-r13			INTEGER(0..639)					OPTIONAL,		-- Need ON
		measDuration-r13				ENUMERATED {sym1, sym14, sym28, sym42, sym70},
		...
	}
}

Tx-ResourcePoolMeasList-r14 ::=	SEQUENCE (SIZE (1..maxSL-PoolToMeasure-r14)) OF SL-V2X-TxPoolReportIdentity-r14

-- ASN1STOP

	MeasObjectEUTRA field descriptions

	allowedCellsToAddModList
List of cells to add/modify in the list of allow-listed cells.

	allowedCellsToRemoveList
List of cells to remove from the list of allow-listed cells.

	altTTT-CellsToAddModList
List of cells to add/ modify in the cell list for which the alternative time to trigger specified by alternativeTimeToTrigger in reportConfigEUTRA, if configured, applies.

	altTTT-CellsToRemoveList
List of cells to remove from the list of cells for alternative time to trigger.

	carrierFreq
Identifies E‑UTRA carrier frequency for which this configuration is valid. E-UTRAN does not configure more than one measurement object for the same physical frequency regardless of the E-ARFCN used to indicate this. CarrierFreq-r13 is included only when the extension list measObjectToAddModListExt-r13 is used. If carrierFreq-r13 is present, carrierFreq (i.e., without suffix) shall be set to value maxEARFCN.

	cellIndex
Entry index in the cell list. An entry may concern a range of cells, in which case this value applies to the entire range.

	cellIndividualOffset
Cell individual offset applicable to a specific cell. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	cellsToAddModList
List of cells to add/ modify in the cell list. cellsToAddModList-v1610 indicates list of RSS assistance information which is used for the corresponding physCellId. If E-UTRAN includes cellsToAddModList-v1610, it includes the same number of entries, and listed in the same order, as in cellsToAddModList (i.e. without suffix).

	cellsToRemoveList
List of cells to remove from the cell list.

	epochTime
Epoch time of the satellite ephemeris data and reference location configured in the associated ReportConfigEUTRA for earth moving cells. This field is based on the timing of the serving cell, i.e. the startSFN and startSubFrame number indicated in this field refers to the SFN and sub-frame of the serving cell, and startSFN indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received.

	excludedCellsToAddModList
List of cells to add/ modify in the list of exclude-listed cells.

	excludedCellsToRemoveList
List of cells to remove from the list of exclude-listed cells.

	fembms-MixedCarrier
If this field is set to TRUE, the cells on the carrier frequency indicated by the measObject are FeMBMS/Unicast-mixed cells.

	measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObject and is in deactivated state, see TS 36.133 [16], clause 8.3.3. E-UTRAN configures the parameter whenever an SCell is configured on the frequency indicated by the measObject, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, sf256 corresponds to 256 sub-frames and so on.

	measDS-Config
Parameters applicable to discovery signals measurement on the carrier frequency indicated by carrierFreq.

	measDuration
Number of consecutive symbols for which the Physical Layer reports samples of RSSI, see TS 36.214 [48]. Value sym1 corresponds to one symbol, sym14 corresponds to 14 symbols, and so on.

	measRSS-DedicatedConfig
The field indicates whether measurements based on RSS in RRC_CONNECTED is enabled and provides neighbour cell RSS information.

	measSubframeCellList
List of cells for which measSubframePatternNeigh is applied.

	measSubframePatternNeigh
Time domain measurement resource restriction pattern applicable to neighbour cell RSRP and RSRQ measurements on the carrier frequency indicated by carrierFreq. For cells in measSubframeCellList the UE shall assume that the subframes indicated by measSubframePatternNeigh are non-MBSFN subframes, and have the same special subframe configuration as PCell.

	ntn-PolarizationDL
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.

	ntn-PolarizationUL
If present, this parameter indicates Polarization information for uplink service link.
If not present and ntn-PolarizationDL is present, UE assumes the same polarization for UL and DL.

	offsetFreq
Offset value applicable to the carrier frequency. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	physCellId
Physical cell identity of a cell in the cell list.

	physCellIdRange
Physical cell identity or a range of physical cell identities.

	reducedMeasPerformance
If set to TRUE, the EUTRA carrier frequency is configured for reduced measurement performance, otherwise it is configured for normal measurement performance, see TS 36.133 [16].

	rmtc-Config
Parameters applicable to RSSI and channel occupancy measurement on the carrier frequency indicated by carrierFreq.

	rmtc-Period
Indicates the RSSI measurement timing configuration (RMTC) periodicity for this frequency. Value ms40 corresponds to 40 ms periodicity, ms80 corresponds to 80 ms periodicity and so on, see TS 36.214 [48].

	rmtc-SubframeOffset
Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency. The value of rmtc-SubframeOffset should be smaller than the value of rmtc-Period, see TS 36.214 [48]. For inter-frequency measurements, this field is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDuration which shall be selected to be between 0 and the configured rmtc-Period with equal probability.

	rss-ConfigCarrierInfo
RSS configurations for this carrier frequency. If absent, RSS is collocated (time and frequency domain) in all cells.

	t312
The value of timer T312. Value ms0 represents 0 ms, ms50 represents 50 ms and so on.

	tx-ResourcePoolToAddList
List of transmission pools identities to be added to the list of pools configured for CBR measurements and for which poolReportId is included in SL-V2X-ConfigDedicated, SystemInformationBlockType21 or SystemInformationBlockType26.

	tx-ResourcePoolToRemoveList
List of transmission resource pools identities to be removed from the list of pools configured for CBR measurements and for which poolReportId is included in SL-V2X-ConfigDedicated, SystemInformationBlockType21 or SystemInformationBlockType26.

	widebandRSRQ-Meas
If this field is set to TRUE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16].



	Conditional presence
	Explanation

	always
	The field is mandatory present.

	Moving
	The field is mandatory present if one of the associated reportConfigEUTRA contains EventD2 or condEventD2. Otherwise it is optionally present, need ON.

	WB-RSRQ
	The field is optionally present, need ON, if the measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present and the UE shall delete any existing value for this field, if configured.
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