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	Reason for change:
	In NR NTN, the polarization parameters for neighbour cells have been provided in NTN-config and measObject, 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:
· Define “availability of valid target satellite information as side condition” 
· Parameters listed in R2-2201884 are defined as the required target satellite information for measurement and mobility.
· For measurement
· Ephemeris
· Epoch time
· SMTCs
· DL polarization information
· Serving cell stop time and reference location for IDLE mode measurement trigger in NGSO fixed cell, if applicable
· Under RAN1 discussion: 
· 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
· separate validity timers
· For mobility
· Target cell Ephemeris information
· Epoch time of the ephemeris
· Common TA
· Validity timer information for target cell mobility
· DL and UL Polarization information
· K_offset
· Kmac (to determine UE-gNB RTT and perform RACH to target)
· If the side condition is not met,
· Requirements are not applied, i.e. extra delay won’t be explicitly defined
· 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):

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, 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.

	
	

	Summary of change:
	Introduce the polarization parameters in SIB31.

Impact analysis
Impacted 5G architecture options:
NR SA
Impacted functionality:
handover to eMTC over NTN
Inter-operability:
If the UE is implemented according to this CR while the network is not, or vice-versa, the consequences if not approved remain.


	
	

	Consequences if not approved:
	UE performance is degraded, since the polarization cannot be used for inter-cell interference mitigation or higher frequency re-use.
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Start of Change
[bookmark: _Toc162831454][bookmark: _Toc46483473][bookmark: _Toc46482239][bookmark: _Toc46481005][bookmark: _Toc162831484]6.3.1	System information blocks
[bookmark: _Toc163154657]–	SystemInformationBlockType31
The IE SystemInformationBlockType31 contains satellite assistance information for the serving cell. SystemInformationBlockType31 is only signalled for an NTN cell.
SystemInformationBlockType31 information element
-- ASN1START

SystemInformationBlockType31-r17 ::= SEQUENCE {
	servingSatelliteInfo-r17		ServingSatelliteInfo-r17,
	lateNonCriticalExtension		SystemInformationBlockType31-v17xy-IEs	OPTIONAL,	-- Need OR
	...
}

SystemInformationBlockType31-v17xy-IEs ::= SEQUENCE {
    ntn-PolarizationDL-r17          ENUMERATED {rhcp,lhcp,linear}   OPTIONAL,  -- Need OR
    ntn-PolarizationUL-r17          ENUMERATED {rhcp,lhcp,linear}   OPTIONAL,  -- Need OR
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,
	...
}

ServingSatelliteInfo-r17 ::=	SEQUENCE {
	ephemerisInfo-r17			CHOICE {
		stateVectors				EphemerisStateVectors-r17,
		orbitalParameters			EphemerisOrbitalParameters-r17
	},
	nta-CommonParameters-r17			SEQUENCE {
		nta-Common-r17					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
		nta-CommonDrift-r17				INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
		nta-CommonDriftVariation-r17	INTEGER (0..29479)			OPTIONAL	-- Need OP
	},
	ul-SyncValidityDuration-r17		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240, s900},
	epochTime-r17					SEQUENCE {
		startSFN-r17					INTEGER (0..1023),
		startSubFrame-r17				INTEGER (0..9)
	}																OPTIONAL,	-- Need OP
	k-Offset-r17					INTEGER (0..1023),
	k-Mac-r17						INTEGER (1..512)				OPTIONAL,	-- Need OP
	...
}

-- ASN1STOP

	SystemInformationBlockType31 field descriptions

	epochTime
Epoch time of the satellite ephemeris data and common TA parameters, see TS 36.213 [23]. The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.
epochTime is the starting time of a DL subframe indicated by startSFN and startSubframe. For serving cell, the startSFN indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received.
If the field is absent, the UE uses the starting time of the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31(-NB) is transmitted.
E-UTRAN always includes epochTime when SIB31(-NB) is provided through dedicated signalling.
In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the startSFN and startSubFrame number indicated in this field refers to the SFN and sub-frame of the target cell, and UE considers the target cell epoch time (indicated by the startSFN and startSubFrame in this field) to be the frame nearest to the frame where RRCConnectionReconfiguration message 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.

	k-Offset
Scheduling offset used in the timing relationships in NTN, see TS 36.213 [23]. Unit in ms.

	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.

	orbitalParameters
Instantaneous values of the satellite orbital parameters. The signalled values are valid at least for the duration as defined by ul-SyncValidityDuration and epochTime.

	stateVectors
Instantaneous values of the satellite state vectors. The signalled values are valid at least for the duration as defined by ul-SyncValidityDuration and epochTime.

	ul-SyncValidityDuration
Validity duration of the 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.
The ul-SyncValidityDuration is only updated when at least one of epochTime, nta-CommonParameters, ephemerisInfo is updated.
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