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1	Introduction
The work item description for NR-based Access to Unlicensed Spectrum [1] specifies the following detailed objectives concerning RRM/RLM and mobility: 
· RLM/RRM extensions for NR-U operation […]. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. 
· Mobility: For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR). For standalone NR-U deployments, specify mechanisms for inter-cell handover between NR-U and NR-U, inter-cell handover between NR-U and NR, and Inter-RAT handover between NR-U and LTE (connected to either EPC of 5GC). Extensions of mobility-related measurement reporting for unlicensed operation including channel occupancy indication and RSSI measurements.
At RAN1#98bis, RAN1 reached the following RAN1 agreements related to RRM measurements:
For RRM measurements of a neighbor cell in IDLE, INACTIVE and CONNECTED UE states,
· Support signaling of a common Q value per frequency by broadcast RRC signaling (SIBx) and/or dedicated RRC signaling (measObjectNR) from the serving cell.
· Support signaling from the serving cell of a Q value for a listed neighbour cell. 
· If Q is signaled for a listed cell, it overrides any common Q value per frequency  
Furthermore, RSSI is also discussed in the CLI WI, see RP-190700 [3]. 
In this contribution, we will discuss possible reuse of CLI-RSSI for RSSI for NR-U, as well as idle/inactive and connected mode mobility support for inter-RAT mobility from LTE to NR-U.
[bookmark: _Ref178064866]2	Discussion
2.1	RSSI signalling details
The NR-U WID, RP-190706 [1], specifies “RSSI reporting” as an objective to detect hidden nodes.  
As part of the Cross Link Interference (CLI) handling and Remote Interference Management (RIM) WI, see RP-190700 [3], CLI RSSI is already defined. As highlighted in R1-1910948 [4], cross-link interference measurements can be seen as existing mechanism for hidden node detection. The RSSI measurement defined for CLI already provides configurations needed for NR-U. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CLI-RSSI definition in the agreed CLI CRs and RSSI definition in draft NR-U CR to TS 37.215, see RAN1 email discussion [98b-NR-Spec-NR_unlic-Core-215]:
[bookmark: _Toc508898372]5.1.yy     CLI Received signal strength indicator (CLI-RSSI)
	Definition
	CLI Received Signal Strength Indicator (CLI-RSSI), is defined as linear average of the total received power (in [W]) observed only in the configured OFDM symbols of the configured measurement time resource(s), in the configured measurement bandwidth from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

For frequency range 1, the reference point for the RSSI shall be the antenna connector of the UE. For frequency range 2, CLI-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported CLI-RSSI value shall not be lower than the corresponding CLI-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


5.1.aa    Received Signal Strength Indicator (RSSI)
	Definition
	Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols and in the measurement bandwidth over N number of resource blocks, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

Higher layers indicate the measurement bandwidth, measurement duration and which OFDM symbol(s) should be measured by the UE.

For frequency range 1, the reference point for the RSSI shall be the antenna connector of the UE. If receiver diversity is in use by the UE, the reported RSSI value shall not be lower than the corresponding RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
The similarities become obvious when looking at the agreed definitions for CLI-RSSI and the draft RSSI definition for NR-U:
· Time-domain resources: Measurement duration in terms of OFDM symbols 
· Frequency-domain resources: Measurement bandwidth in terms of resource blocks
· Source: all sources including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.
· Other agreements not visible from the definitions in TS 38.215: Configurable L3 filtering for RSSI and CLI-RSSI
[bookmark: _Hlk24026105][bookmark: _Hlk24026084]Difference: 
· CLI-RSSI is defined for frequency ranges FR 1 and FR 2, while RSSI shall for now only be defined for FR 1. This restriction can be handled with (per UE) capability signaling.
In the CLI-RSSI definition, it is explicitly stated that UE shall use the configured frequency and time-domain resources, while the RSSI definition leaves the measurement bandwidth ambiguous. It refers to “certain” resources and to higher layer indication. However, it is not clearly stated that these “certain” resources are defined by the higher layer indication. This should be clarified / clearly defined in TS 38.215.
[bookmark: _Toc24056400]The RSSI measurement defined for CLI already provides configurations needed for NR-U. 
In order to support inter-frequency measurements which are not restricted to the active BWP, it was agreed to support the configuration of a reference frequency, e.g.  refFreqRSSI for the RSSI and channel occupancy measurement separately from the ssbFrequency and refFreqCSI-RS used for other Rel-15 measurements. For that purpose, RAN1 agreed to use ARFCN for inter-frequency measurements.
Possible changes to the CLI RSSI information element are provided below. The below RSSI configuration list of CLI is based on an intermediate version provided in an ongoing email discussion, see [5]. In order to support a reuse of RSSI resource configuration for NR CLI and NR-U, the information element RSSI-ResourceConfigCLI should be commonly used and will need some modifications to meet configuration requirements for NR-U as highlighted in the ASN.1 example provided below. 
[bookmark: _Toc24056386]Use one RSSI information element for both NR-U and CLI and use the CLI-RSSI as baseline and integrate RSSI and channel occupancy measurement reporting in the existing CLI-RSSI measurement reporting framework. 
[bookmark: _Toc24056387]FFS how NR-U and CLI configuration procedures are differentiated in detail.
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	4/4	
RSSI-ResourceListConfigCLI-r16 ::= 	SEQUENCE (SIZE (1.. maxNrofRSSI-Resources)) OF RSSI-ResourceConfigCLI-r16,


RSSI-ResourceConfigCLI-r16 ::       SEQUENCE {
	rssi-ResourceId-r16 				RSSI-ResourceId-r16,
	rssi-SCS-r16						SubcarrierSpacing,
	startPRB-r16						INTEGER (0..2169),
	nrofPRBs-r16		                INTEGER (4..maxNrofPhysicalResourceBlocksPlus1),
	startPosition-r16                   INTEGER (0..13),
	nrofSymbols-r16						INTEGER (1..14),
	rssi-PeriodicityAndOffset-r16		RSSI-PeriodicityAndOffset-r16,
    refFreqRSSI 						ARFCN-ValueNR 												OPTIONAL,
	...
}

RSSI-PeriodicityAndOffset-r16 ::=	CHOICE {
	slots10 								INTEGER(0..9),
    slots20                                INTEGER(0..19),
    slots40                                INTEGER(0..39),
    slots80                                INTEGER(0..79),
    slots160                               INTEGER(0..159),
    slots320                               INTEGER(0..319),
    slots640                               INTEGER(0..639),
	...
}

	RSSI-ResourceConfigCLI field descriptions

	nrofPRBs
Allowed size of the measurement BW. Only multiples of 4 are allowed. The smallest configurable number is the minimum of 4 and the width of the active DL BWP. If the configured value is larger than the width of the active DL BWP, the UE shall assume that the actual CLI-RSSI measurement resource bandwidth is within the active DL BWP.

	nrofSymbols
Within a slot that is configured for CLI-RSSI measurement (see slotConfiguration), the UE measures the RSSI from startPosition to startPosition + nrofSymbols-1. The configured CLI-RSSI measurement resource does not exceed the slot boundary of the reference SCS. For the case which the subcarrier spacing of configured active DL BWP(s) is larger than the reference subcarrier spacing, network configures startPosition and nrofSymbols in order for the configured CLI-RSSI measurement resource not to exceed the slot boundary of the active BWP SCS. For the case which the reference subcarrier spacing is larger than subcarrier spacing of active DL BWP(s), network configures startPosition and nrofSymbols are as a multiple of reference subcarrier spacing divided by active BWP SCS.

	rssi-PeriodicityAndOffset
Periodicity and slot offset for this CLI-RSSI resource. All values are in "number of slots". Value slots10 corresponds to a periodicity of 10 slots, value slots20 corresponds to a periodicity of 20 slots, and so on. For each periodicity the corresponding offset is given in number of slots.

	rssi-SCS
Reference subcarrier spacing for CLI-RSSI measurement. Only the values 15, 30 kHz or 60 kHz (FR1), and 60 or 120 kHz (FR2) are applicable.

	startPosition
OFDM symbol location of the CLI-RSSI measurement resource within a slot.

	startPRB
Starting PRB index of the measurement bandwidth. For the case where the reference subcarrier spacing is smaller than subcarrier spacing of active DL BWP(s), network configures startPRB and nrofPRBs are as a multiple of active BW SCS divided by reference SCS.


Figure 1: Modifications to the RSSI-ResourceConfigCLI to support RSSI configuration for both NR-U and CLI

2.2	Intra-RAT mobility support between NR/NR-U and NR-U
At RAN1#98bis, RAN1 reached the following agreement related to RRM measurements, which impact the RRC specification, TS 38.331:
For RRM measurements of a neighbor cell in IDLE, INACTIVE and CONNECTED UE states,
· Support signaling of a common Q value per frequency by broadcast RRC signaling (SIBx) and/or dedicated RRC signaling (measObjectNR) from the serving cell.
· Support signaling from the serving cell of a Q value for a listed neighbour cell. 
· If Q is signaled for a listed cell, it overrides any common Q value per frequency  
2.2.1	RAN1 agreements related to the Q value
For better understanding about the “Q value”, we list the following RAN1 agreements which are related to cell timing:
RAN1#96bis:
· The maximum DRS transmission window duration is 5 ms.
· The maximum number of candidate SSB positions within a DRS transmission window, Y, is selected as Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS.
· UE determines serving cell timing from the detected SSB candidate position, where the SSB candidate positions within the DRS transmission window are indexed from 0,…,Y-1 (Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS).
RAN1#97:
· The SS/PBCH block position index within a DRS transmission window is detected using a combination of PBCH DMRS sequence index and 1 bit/2 bits for 15 kHz SCS/30 kHz SCS of the 3 available bits in the PBCH payload (not in MIB) originally used in Rel-15 FR2 for MSB SSB index
[bookmark: _Hlk24022430]RAN1#98:
· [bookmark: _Hlk24022450]For a cell (either serving or a neighbour cell), UE may assume a QCL relation between SS/PBCH blocks within or across DRS transmission or measurement windows that have the same value of modulo(A, Q), once Q is known to the UE.
· A is the PBCH DMRS sequence index.
In other words, we can state that:
· The beam index QCL_i can be derived from A and Q as follows: QCL_i = modulo(A,Q), where the value range of Q = {1, 2, 4, 8}
· Q is the maximum number of transmitted beams, where Q = {1, 2, 4, 8}
2.2.2	Further background on Q value
In Rel-15 NR the UE may assume that SS/PBCH blocks (SSB) transmitted with the same SSB position on the same center frequency location are quasi co-located (QCL’ed) with respect to Doppler spread, Doppler shift, average gain, average delay, delay spread, and, when applicable, spatial receiver parameters, see also R1-1907455 [4].
[image: ]
[bookmark: _Ref23859213][bookmark: _Hlk24023040]Figure 2: Examples of different time shifted SSB positions (SSB_i) and the QCL index (QCL_i).
In NR-U, the SSBs are allowed to shift in time within the SMTC window due to LBT failures as illustrated in Figure 2, where in this example, Q=4 and the number of beams S=Q=4. The first row shows the SSB position, and the other rows show the QCL indices of the transmitted SSBs within an SMTC window, where X illustrates an LBT failure, such that the SSB has to be shifted in time. The QCL index QCL_i is given by the following equation: 
QCL_i = SSB_i mod Q, where Q = {1, 2, 4, 8}
i.e. the SSB burst does not necessarily start with QCL_0. Rather, the relation between the QCL index and the SSB position remains unchanged within an SMTC window and between different SMTC windows.
The parameter Q defines the relationship between the SSB position and the QC and indicates whether different candidate SSBs can be assumed as QCL’d or not.
2.2.3	Impact of Q value on RRC specification
To configure RRM measurements for neighbor cells for IDLE/INACTIVE mode UEs, we need to discuss which SIBs are suitable for broadcasting the Q value.
RAN1#98bis agreements:
· Support signaling of a common Q value per frequency by broadcast RRC signaling (SIBx) and/or dedicated RRC signaling (measObjectNR) from the serving cell.
· Support signaling from the serving cell of a Q value for a listed neighbour cell. 
· If Q is signaled for a listed cell, it overrides any common Q value per frequency  
RAN1 proposed to introduce a new parameter, ssbPositionQCL-Relationship, to indicate the “Q value”.
	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, RP, …)
	Broadcast/dedicated

	[bookmark: _Hlk24028414]ssbPositionQCL-Relationship-r16
	{1,2,4,8}
	new
	Per cell/per UE
	Broadcast/dedicated


Table 1: “Q value” as requested by RAN1
Note that the name should be “ssb-PositionQCL-Relationship” including the hyphen to comply with ASN.1 naming conventions or could even be shortened to “ssb-QCL-Relation”. 
In the ASN.1 changes, we introduced the following two IEs:
1) “ssb-QCL-RelationCommon” to describe the relationship between SSB position and QCL (Q value) common for cells on a specific frequency
2) “ssb-QCL-Relation” to describe the relationship between SSB position and QCL specific for a given cell 

[bookmark: _Toc24056388]“ssb-QCL-RelationCommon” field is used to describe the relationship between SSB position and QCL (Q value) common for cells on a specific frequency
[bookmark: _Toc24056389]“ssb-QCL-Relation” field is used to describe the relationship between SSB position and QCL (Q value) specific for a given cell 

In the following, we provide the field descriptions for the cell-specific ssb-QCL-Relation and for the frequency specific ssb-QCL-RelationCommon.
The field descriptions are used in SIB2, SIB3, and SIB4, and thus, we omitted the field descriptions in those IEs.
Field descriptions for ssb-QCL-Relation and ssb-QCL-RelationCommon used in various SIBs and measObjectNR
	ssb-QCL-Relation
[bookmark: _GoBack]Parameter Q as defined in TS 38.213 [13]. Defines the relationship between the SSB position and the QCL for this cell and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not. Value n1 corresponds to 1, value n2 corresponds to 2 and so on. If provided, the cell specific value overrides the frequency specific value provided by ssb-QCL-RelationCommon (if any).

	ssb-QCL-RelationCommon
Parameter Q as defined in TS 38.213 [13]. Defines the relationship between the SSB position and the QCL for this frequency and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not. Value n1 corresponds to 1, value n2 corresponds to 2 and so on.



As the Q value, i.e. the relationship between SSB position and QCL is used in different SIBs and in MeasObjectNR IE, introduce a new IE, “SSB-QCL-Relation”, which is used to configure relations between SSB position and QCL as defined in TS 38.331 as follows:
–	SSB-QCL-Relation
The IE SSB-QCL-Relation is used to indicate the relationship between SSB positions and QCL and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not.as defined for parameter Q in TS 38.213 [13].
SSB-QCL-Relation information element
-- ASN1START
-- TAG-SSB-QCL-RELATION-START

SSB-QCL-Relation ::=            ENUMERATED {n1, n2, n4, n8}

-- TAG-SSB-QCL-RELATION-STOP
-- ASN1STOP

[bookmark: _Toc24056390]Introduce a new IE, “SSB-QCL-Relation” to describe the relationship between SSB position and QCL (Q value).

InterFreqNeighCellInfo (SIB3), InterFreqNeighCellInfo (SIB4), and cellsToAddModList (in MeasObjectNR for dedicated measurement configuration) are only used to provide cell individual offsets.
IntraFreqNeighCellInfo in SIB3 (note that InterFreqNeighCellInfo provided in SIB4 has the same structure):
IntraFreqNeighCellInfo ::=          SEQUENCE {
    physCellId                          PhysCellId,
    q-OffsetCell                        Q-OffsetRange,
    q-RxLevMinOffsetCell                INTEGER (1..8)                 OPTIONAL,   -- Need R
    q-RxLevMinOffsetCellSUL             INTEGER (1..8)                 OPTIONAL,   -- Need R
    q-QualMinOffsetCell                 INTEGER (1..8)                 OPTIONAL,   -- Need R
    ...,
	[[
    ssb-QCL-Relation-r16                SSB-QCL-Relation-r16           OPTIONAL    -- Need R
	]]
}

The cell-individual offset provided in the neighbor cell info is mandatory present, i.e. even if only the Q value is needed, the cell individual offset has to be broadacst. Furthermore, using the extension will require extra signaling of 2-3 octets to provide the length indicator. 
In addition, CellsToAddMod provided in MeasObjectNR cannot be extended:
CellsToAddMod ::=                   SEQUENCE {
    physCellId                          PhysCellId,
    cellIndividualOffset                Q-OffsetRangeList
}

In order to save bits and have a similar structure for cell-specific configuration of the Q value provided in SIB and in MeasObjectNR, respectively, a new list to configure cell-specific Q values could be introduced as follows:
–	SSB-QCL-RelationList
The IE SSB-QCL-RelationList indicates the relationship between the SSB position and the QCL for individual cells and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not.as defined for parameter Q in TS 38.213 [13].
SSB-QCL-RelationList information element
-- ASN1START
-- TAG-SSB-QCL-RELATIONLIST-START

SSB-QCL-RelationList-r16 ::=    SEQUENCE (SIZE (1..maxNrofCellMeas)) OF SSB-QCL-RelationEntry-r16

SSB-QCL-RelationEntry-r16 ::=   SEQUENCE {
    physCellId-r16                  PhysCellId,
    ssb-QCL-Relation-r16            SSB-QCL-Relation-r16
}

-- TAG-SSB-QCL-RELATIONLIST-STOP
-- ASN1STOP

	SSB-QCL-RelationEntry field descriptions

	physCellId
The physical cell ID of the cell for which the given ssb-QCL-Relation is applicable.

	ssb-QCL-Relation
Parameter Q as defined in TS 38.213 [13]. Defines the relationship between the SSB position and the QCL for the given cell and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not.. Value n1 corresponds to 1, value n2 corresponds to 2 and so on.



[bookmark: _Toc24056391]Introduce a new IE, “SSB-QCL-RelationList” to describe the relationship between SSB position and QCL (Q value) for individual cells.

2.2.3.1 Q value for IDLE/INACTIVE mode mobility
According to the RAN1#98bis agreement, a common Q value per frequency shall be broadcast. Additionally, a Q value may be provided also for a neighbour cell on a given frequency, which overrides the common Q value.
SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection. SIB2 further contains the intra-frequency SSB measurement and timing configuration (SMTC). 
Thus, the common Q value should be added in SIB2 which includes parameters for intra-frequency cell reselection (intraFreqCellReselectionInfo), i.e. parameters relevant to the current frequency. 
SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection, i.e. it contains cell-specific parameters that are relevant for intra-frequency cell re-selection. Therefore, the cell-specific Q value for a neighbour cell should be provided in SIB3.
SIB4 contains information which is relevant for inter-frequency cell re-selection, i.e. it contains common information for other NR frequencies and also information specific to inter-frequency neighbouring cells. 
Consequently, one common Q value per frequency should be provided in SIB4 in the InterFreqCarrierFreqInfo IE, i.e. among parameters relevant for other frequencies.
Cell-specific Q values should also be included in SIB4.
IntraFreqNeighCellInfo broadcast in SIB3 and InterFreqNeighCellInfo broadcast in SIB4 only contain cell-specific reselection offset values. As described above, we have the following disadvantage when these IEs are extended:
· Using the extension marker will cost 2-3 extra bytes per cell
· Different extension compared to dedicated signaling.
For idle/inactive mode mobility, we propose the following:
[bookmark: _Toc24056392]ssb-QCL-RelationCommon is broadcast in SIB2 (intraFreqCellReselectionInfo) for intra-frequency configuration and in SIB4 (InterFreqCarrierFreqInfo) for inter-frequency configurations.
[bookmark: _Toc24056393]ssb-QCL-Relation is broadcast in SIB3 and in SIB4 in the new field “ssb-QCL-RelationList” for cell specific configurations on the current frequency or other frequencies, respectively.
2.2.3.2 Q value for CONNECTED mode mobility
For connected mode mobility, the frequency specific Q value can be added in the SSB configuration for mobility, SSB-ConfigMobility, while the cell-specific value can only be added in a new list, cellsToAddModListExt, because the cellToAddMod IE only allows changing the cellIndividualOffset.
There are 2 options to include cellsToAddModListExt.
Option 1) 	Add cellsToAddModListExt directly in MeasObjectNR, i.e. cellsToAddModListExt will be used instead of cellsToAddModList
Benefits: 
· If a cell is added, the Q value can be included directly for this cell. The PCI only has to be included once.
· The IE can be easily extended if other parameters need to be added for cell related measurements
Drawback(s):
· The new field is not under the umbrella of SSB-ConfigMobility 
Option 2) Add ssb-QCL-RelationList in SSB-ConfigMobility within MeasObjectNR
Benefits: 
· SSB related parameters are included in SSB-ConfigMobility
· Similar setup as in SIB3/SIB4 and in LTE version of MeasObjectNR as defined in TS 36.331
Drawback(s):
· Extra overhead (PCI) when adding a cell with a Q value; however, it can be set without the need to configure cell-specific offsets.
For a clean structure, option 2 is preferred, i.e. SSB-QCL-RelationList in SSB-ConfigMobility, which is a sub-field within MeasObjectNR. This also has a similar structure as the corresponding MeasObjectNR in LTE, see next Section 2.4.
Furthermore, we propose to use a SetupRelease command to add a modified list or remove it completely rather than supporting adding/releasing single list elements as indicating one Q value is only 2 bits, while indicating the physCellId (PCI), which is defined as INTEGER (0..1007), costs 10 bits. Indicating the removal of a list entry would thus also cost 10 bits.
For connected mode mobility, we propose the following:
[bookmark: _Toc24056394]For dedicated signaling, include ssb-QCL-RelationCommon in SSB-ConfigMobility in order to provide frequency specific Q values.
[bookmark: _Toc24056395]For dedicated signaling, include ssb-QCL-Relation in a new IE SSB-QCL-RelationList within SSB-ConfigMobility in order to provide cell specific Q values.

2.3	Mobility support for LTE to NR-U
According to the NR-U WID, see RP-190706 [1], one of the objectives for mobility is to support Inter-RAT handover between NR-U and LTE (connected to either EPC of 5GC). 
In order to support measurement based handover from LTE to NR-U, the UE needs to know the relationship between SSB position and the QCL of the NR-U neighbor cells, i.e. ssb-QCL-Relation needs to be added in TS 36.331 in the MeasObjectNR as shown below.
In LTE, the information elements within MeasObjectNR are structured slighltly different from the same IE in NR.
In NR: MeasObjectNR -> ReferenceSignalConfig -> SSB-ConfigMobility
In LTE: MeasObjectNR -> RS-ConfigSSB-NR 
Thus, for LTE, the frequency specific Q value is added in RS-ConfigSSB-NR instead of SSB-ConfigMobility.
[bookmark: _Toc24056396]In order to support handover from LTE to NR-U, include ssb-QCL-RelationCommon in RS-ConfigSSB-NR.
[bookmark: _Toc24056397]In order to include cell-specific Q values for handover from LTE to NR-U, include ssb-QCL-Relation in a new IE SSB-QCL-RelationList within RS-ConfigSSB-NR.
Even though not explicitly stated, it is also beneficial to support idle/inactive mode mobility from LTE to NR-U instead of waiting for the UE to move to connected mode, such that the UE gets measurement configurations for NR-U already when it is in idle mode.
[bookmark: _Toc24056398]In order to support idle/inactive mode mobility from LTE to NR-U, include ssb-QCL-RelationCommon in CarrierFreqNR within SIB24.
[bookmark: _Toc24056399]In order to include cell-specific Q values for idle/inactive mode mobility from LTE to NR-U, include ssb-QCL-Relation in a new IE SSB-QCL-RelationList in CarrierFreqNR within SIB24.


[bookmark: _Toc20425922]2.4 Text proposals for TS 38.331
As indicated above, the field descriptions are commonly provided for SIB2, SIB3, and SIB4, as given in Section 2.2.3 and thus, we omitted the field descriptions in those IEs for improved readability and mainly focus on changes in the ASN.1 code.

Start of change proposals for SIB2, SIB3, and SIB4 in TS 38.331, clause 6.3.1
[bookmark: _Toc20425921]–	SIB2
SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
SIB2 information element
-- ASN1START
-- TAG-SIB2-START

SIB2 ::=                            SEQUENCE {
    cellReselectionInfoCommon           SEQUENCE {
        nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)          OPTIONAL,       -- Need S
        absThreshSS-BlocksConsolidation     ThresholdNR                                     OPTIONAL,       -- Need S
        rangeToBestCell                     RangeToBestCell                                 OPTIONAL,       -- Need R
        q-Hyst                              ENUMERATED {
                                                dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
                                                dB12, dB14, dB16, dB18, dB20, dB22, dB24},
        speedStateReselectionPars           SEQUENCE {
            mobilityStateParameters             MobilityStateParameters,
            q-HystSF                        SEQUENCE {
                sf-Medium                       ENUMERATED {dB-6, dB-4, dB-2, dB0},
                sf-High                         ENUMERATED {dB-6, dB-4, dB-2, dB0}
            }
        }                                                                                   OPTIONAL,       -- Need R
    ...
    },
    cellReselectionServingFreqInfo      SEQUENCE {
        s-NonIntraSearchP                   ReselectionThreshold                            OPTIONAL,       -- Need S
        s-NonIntraSearchQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need S
        threshServingLowP                   ReselectionThreshold,
        threshServingLowQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need R
        cellReselectionPriority             CellReselectionPriority,
        cellReselectionSubPriority          CellReselectionSubPriority                      OPTIONAL,       -- Need R
        ...
    },
[bookmark: _Hlk23949723]    intraFreqCellReselectionInfo        SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinSUL                       Q-RxLevMin                                      OPTIONAL,       -- Need R
        q-QualMin                           Q-QualMin                                       OPTIONAL,       -- Need S
        s-IntraSearchP                      ReselectionThreshold,
        s-IntraSearchQ                      ReselectionThresholdQ                           OPTIONAL,       -- Need S
        t-ReselectionNR                     T-Reselection,
        frequencyBandList                   MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need S
        frequencyBandListSUL                MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need R
        p-Max                               P-Max                                           OPTIONAL,       -- Need S
        smtc                                SSB-MTC                                         OPTIONAL,       -- Need S
        ss-RSSI-Measurement                 SS-RSSI-Measurement                             OPTIONAL,       -- Need R
        ssb-ToMeasure                       SSB-ToMeasure                                   OPTIONAL,       -- Need S
        deriveSSB-IndexFromCell             BOOLEAN,
        ...,
        [[
        t-ReselectionNR-SF                  SpeedStateScaleFactors                          OPTIONAL        -- Need N
        ]],
		[[	
		ssb-QCL-RelationCommon-r16		SSB-QCL-Relation-r16       							OPTIONAL,   	-- Need R
		]]
    },
    ...
}

RangeToBestCell    ::= Q-OffsetRange

-- TAG-SIB2-STOP
-- ASN1STOP
–	SIB3
SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
SIB3 information element
-- ASN1START
-- TAG-SIB3-START

SIB3 ::=                            SEQUENCE {
    intraFreqNeighCellList              IntraFreqNeighCellList      OPTIONAL,   -- Need R
    intraFreqBlackCellList              IntraFreqBlackCellList      OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                OPTIONAL,
    ...,
	[[
	ssb-QCL-RelationList-r16            SSB-QCL-RelationList-r16                    OPTIONAL    -- Need R
	]]
}

IntraFreqNeighCellList ::=          SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo

IntraFreqNeighCellInfo ::=          SEQUENCE {
    physCellId                          PhysCellId,
    q-OffsetCell                        Q-OffsetRange,
    q-RxLevMinOffsetCell                INTEGER (1..8)              OPTIONAL,   -- Need R
    q-RxLevMinOffsetCellSUL             INTEGER (1..8)              OPTIONAL,   -- Need R
    q-QualMinOffsetCell                 INTEGER (1..8)              OPTIONAL,   -- Need R
    ...
}

IntraFreqBlackCellList ::=          SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB3-STOP
-- ASN1STOP

[bookmark: _Toc20425923]–	SIB4
SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SIB4 information element
-- ASN1START
-- TAG-SIB4-START

SIB4 ::=                            SEQUENCE {
    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,
    ...
}

InterFreqCarrierFreqList ::=        SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqInfo ::=        SEQUENCE {
    dl-CarrierFreq                      ARFCN-ValueNR,
    frequencyBandList                   MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Cond Mandatory
    frequencyBandListSUL                MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Need R
    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need S
    absThreshSS-BlocksConsolidation     ThresholdNR                                 OPTIONAL,   -- Need S
    smtc                                SSB-MTC                                     OPTIONAL,   -- Need S
    ssbSubcarrierSpacing                SubcarrierSpacing,
    ssb-ToMeasure                       SSB-ToMeasure                               OPTIONAL,   -- Need S
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                 SS-RSSI-Measurement                         OPTIONAL,
    q-RxLevMin                          Q-RxLevMin,
    q-RxLevMinSUL                       Q-RxLevMin                                  OPTIONAL,   -- Need R
    q-QualMin                           Q-QualMin                                   OPTIONAL,   -- Need S
    p-Max                               P-Max                                       OPTIONAL,   -- Need S
    t-ReselectionNR                     T-Reselection,
    t-ReselectionNR-SF                  SpeedStateScaleFactors                      OPTIONAL,   -- Need S
    threshX-HighP                       ReselectionThreshold,
    threshX-LowP                        ReselectionThreshold,
    threshX-Q                           SEQUENCE {
        threshX-HighQ                       ReselectionThresholdQ,
        threshX-LowQ                        ReselectionThresholdQ
    }                                                                               OPTIONAL,   -- Cond RSRQ
    cellReselectionPriority             CellReselectionPriority                     OPTIONAL,   -- Need R
    cellReselectionSubPriority          CellReselectionSubPriority                  OPTIONAL,   -- Need R
    q-OffsetFreq                        Q-OffsetRange                               DEFAULT dB0,
    interFreqNeighCellList              InterFreqNeighCellList                      OPTIONAL,   -- Need R
    interFreqBlackCellList              InterFreqBlackCellList                      OPTIONAL,   -- Need R
    ...,
	[[
    ssb-QCL-RelationCommon-r16          SSB-QCL-Relation-r16                        OPTIONAL,   -- Need R
	ssb-QCL-RelationList-r16            SSB-QCL-RelationList-r16                    OPTIONAL    -- Need R
	]]
}

InterFreqNeighCellList ::=          SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=          SEQUENCE {
    physCellId                          PhysCellId,
    q-OffsetCell                        Q-OffsetRange,
    q-RxLevMinOffsetCell                INTEGER (1..8)                              OPTIONAL,   -- Need R
    q-RxLevMinOffsetCellSUL             INTEGER (1..8)                              OPTIONAL,   -- Need R
    q-QualMinOffsetCell                 INTEGER (1..8)                              OPTIONAL,   -- Need R
    ...
}

InterFreqBlackCellList ::=          SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB4-STOP
-- ASN1STOP

End of change proposals for clause 6.3.1

Change proposals for MeasObjectNR in TS 38.331, clause 6.3.2
[bookmark: _Toc20426007]–	MeasObjectNR
The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements and/or CSI-RS intra/inter-frequency measurements.
MeasObjectNR information element
-- ASN1START
-- TAG-MEASOBJECTNR-START

MeasObjectNR ::=                    SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                                           OPTIONAL,   -- Cond SSBorAssociatedSSB
    ssbSubcarrierSpacing                SubcarrierSpacing                                       OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc1                               SSB-MTC                                                 OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc2                               SSB-MTC2                                                OPTIONAL,   -- Cond IntraFreqConnected
    refFreqCSI-RS                       ARFCN-ValueNR                                           OPTIONAL,   -- Cond CSI-RS
    referenceSignalConfig               ReferenceSignalConfig,
    absThreshSS-BlocksConsolidation     ThresholdNR                                                     OPTIONAL,   -- Need R
    absThreshCSI-RS-Consolidation       ThresholdNR                                                     OPTIONAL,   -- Need R
    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)                          OPTIONAL,   -- Need R
    nrofCSI-RS-ResourcesToAverage       INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)                   OPTIONAL,   -- Need R
    quantityConfigIndex                 INTEGER (1..maxNrofQuantityConfig),
    offsetMO                            Q-OffsetRangeList,
    cellsToRemoveList                   PCI-List                                                        OPTIONAL,   -- Need N
    cellsToAddModList                   CellsToAddModList                                               OPTIONAL,   -- Need N
    blackCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    blackCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    whiteCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    whiteCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    ... ,
    [[
    freqBandIndicatorNR-v1530           FreqBandIndicatorNR                                             OPTIONAL,   -- Need R
    measCycleSCell-v1530                ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R
    ]]
}

ReferenceSignalConfig ::=            SEQUENCE {
[bookmark: _Hlk23940568]    ssb-ConfigMobility                  SSB-ConfigMobility                                              OPTIONAL,   -- Need M
    csi-rs-ResourceConfigMobility       SetupRelease { CSI-RS-ResourceConfigMobility }                  OPTIONAL    -- Need M
}

SSB-ConfigMobility ::=               SEQUENCE {
    ssb-ToMeasure                       SetupRelease { SSB-ToMeasure }                              	OPTIONAL,   -- Need M
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                 SS-RSSI-Measurement                                     		OPTIONAL,   -- Need M
    ...,
	[[
    ssb-QCL-RelationCommon-r16          SSB-QCL-Relation-r16                                            OPTIONAL,   -- Need R
    ssb-QCL-RelationList-r16            SetupRelease { SSB-QCL-RelationList-r16 }                       OPTIONAL    -- Need M
	]]
}


Q-OffsetRangeList ::=               SEQUENCE {
    rsrpOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    sinrOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrpOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    sinrOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0
}

ThresholdNR ::=                     SEQUENCE{
    thresholdRSRP                       RSRP-Range                                                      OPTIONAL,   -- Need R
    thresholdRSRQ                       RSRQ-Range                                                      OPTIONAL,   -- Need R
    thresholdSINR                       SINR-Range                                                      OPTIONAL    -- Need R
}

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

CellsToAddMod ::=                   SEQUENCE {
    physCellId                          PhysCellId,
    cellIndividualOffset                Q-OffsetRangeList
}

-- TAG-MEASOBJECTNR-STOP
-- ASN1STOP

	SSB-ConfigMobility field descriptions

	deriveSSB-IndexFromCell
If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.

	ssb-QCL-RelationCommon
Parameter Q as defined in 38.213 [13]. Defines the relationship between the SSB position and the QCL applicable for the frequency of this measurement object and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not.

	ssb-QCL-RelationList
Indicates the ssb-QCL-Relation for individual cells.

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not to be measured while value 1 indicates that the corresponding SS/PBCH block is to be measured (see TS 38.215 [9]). When the field is not configured the UE measures on all SS blocks. Regardless of the value of this field, SS/PBCH blocks outside of the applicable smtc are not to be measured. See TS 38.215 [9] clause 5.1.1.



End of change proposals for MeasObjectNR  

Change proposals for adding SSB-QCL-Relation IE in TS 38.331, clause 6.3.2
–	SSB-QCL-Relation
The IE SSB-QCL-Relation defines the relationship between SSB positions and QCL and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not as defined for parameter Q in TS 38.213.
SSB-QCL-Relation information element
-- ASN1START
-- TAG-SSB-QCL-RELATION-START

SSB-QCL-Relation-r16 ::=            ENUMERATED {n1, n2, n4, n8}

-- TAG-SSB-QCL-RELATION-STOP
-- ASN1STOP

–	SSB-QCL-RelationList
The IE SSB-QCL-RelationList defines the relationship between the SSB position and the QCL for individual cells and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not as defined for parameter Q in TS 38.213 [13].
SSB-QCL-RelationList information element
-- ASN1START
-- TAG-SSB-QCL-RELATIONLIST-START

SSB-QCL-RelationList-r16 ::=    SEQUENCE (SIZE (1..maxNrofCellMeas)) OF SSB-QCL-RelationEntry-r16

SSB-QCL-RelationEntry-r16 ::=   SEQUENCE {
    physCellId-r16                  PhysCellId,
    ssb-QCL-Relation-r16            SSB-QCL-Relation-r16
}

-- TAG-SSB-QCL-RELATIONLIST-STOP
-- ASN1STOP

	SSB-QCL-RelationEntry field descriptions

	physCellId
The physical cell ID of the cell for which the given ssb-QCL-Relation is applicable.

	ssb-QCL-Relation
Parameter Q as defined in TS 38.213 [13]. Defines the relationship between the SSB position and the QCL for the given cell and indicates whether different candidate SS/PBCH blocks can be assumed as QCL’d or not. Value n1 corresponds to 1, value n2 corresponds to 2 and so on.



[bookmark: _Hlk23936794]End of change proposals for adding SSB-QCL-Relation IE 
2.5 Text proposals for TS 36.331 (LTE)
	Start of change proposals for MeasObjectNR in TS 36.331, clause 6.3.5


[bookmark: _Toc20487426]–	MeasObjectNR
The IE MeasObjectNR specifies information applicable for inter-RAT NR neighbouring cells.
MeasObjectNR information element
-- ASN1START

MeasObjectNR-r15 ::=				SEQUENCE {
	carrierFreq-r15						ARFCN-ValueNR-r15,
	rs-ConfigSSB-r15					RS-ConfigSSB-NR-r15,
	threshRS-Index-r15					ThresholdListNR-r15				OPTIONAL,		-- Need OR
	maxRS-IndexCellQual-r15				MaxRS-IndexCellQualNR-r15		OPTIONAL,		-- Need OR
	offsetFreq-r15						Q-OffsetRangeInterRAT			DEFAULT 0,
	blackCellsToRemoveList-r15			CellIndexList					OPTIONAL,		-- Need ON
	blackCellsToAddModList-r15			CellsToAddModListNR-r15			OPTIONAL,		-- Need ON
	quantityConfigSet-r15				INTEGER (1.. maxQuantSetsNR-r15),
	cellsForWhichToReportSFTD-r15		SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellIdNR-r15	OPTIONAL,	-- Need OR
	...,
	[[	cellForWhichToReportCGI-r15			PhysCellIdNR-r15				OPTIONAL,	-- Need ON
		deriveSSB-IndexFromCell-r15			BOOLEAN							OPTIONAL,	-- Need ON
		ss-RSSI-Measurement-r15				SS-RSSI-Measurement-r15			OPTIONAL,	-- Need ON
		bandNR-r15					CHOICE {
			release						NULL,
			setup						FreqBandIndicatorNR-r15
		}																OPTIONAL	-- Need ON
	]]
}

RS-ConfigSSB-NR-r15 ::=			SEQUENCE {
	measTimingConfig-r15			MTC-SSB-NR-r15,
	subcarrierSpacingSSB-r15		ENUMERATED {kHz15, kHz30, kHz120, kHz240},
	...,
	[[	ssb-ToMeasure-r15			CHOICE {
			release						NULL,
			setup						SSB-ToMeasure-r15
		}											OPTIONAL	-- Need ON
	]],
	[[	ssb-QCL-RelationCommon-r16	SSB-QCL-Relation-NR-r16				OPTIONAL,	-- Need OR
		ssb-QCL-RelationList-r16    CHOICE {
			release						NULL,
			setup						SSB-QCL-RelationList-r16
		}																OPTIONAL	-- Need ON
	]]

}

CellsToAddModListNR-r15 ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModNR-r15

CellsToAddModNR-r15 ::=			SEQUENCE {
	cellIndex-r15					INTEGER (1..maxCellMeas),
	physCellId-r15					PhysCellIdNR-r15
}


SSB-QCL-RelationList-NR-r16 ::=  SEQUENCE (SIZE (1..maxCellMeas)) OF SSB-QCL-RelationEntry-NR-r16

SSB-QCL-RelationEntry-NR-r16 ::=   	SEQUENCE {
    physCellId-r16          	        PhysCellIdNR-r15,
    ssb-QCL-Relation-r16        	    SSB-QCL-Relation-NR-r16
}


-- ASN1STOP

	End of change proposals for MeasObjectNR 




	Start of change proposals for SystemInformationBlockType24 in TS 36.331, clause 6.3.1


[bookmark: _Toc20487264]–	SystemInformationBlockType24
The IE SystemInformationBlockType24 contains information relevant only for inter-RAT cell re-selection i.e. information about NR frequencies and NR neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
SystemInformationBlockType24 information element
-- ASN1START

SystemInformationBlockType24-r15 ::=	SEQUENCE {
	carrierFreqListNR-r15				CarrierFreqListNR-r15				OPTIONAL, 		-- Need OR
	t-ReselectionNR-r15					T-Reselection,
	t-ReselectionNR-SF-r15				SpeedStateScaleFactors				OPTIONAL,	-- Need OR
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...
}

CarrierFreqListNR-r15 ::=		SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqNR-r15

CarrierFreqNR-r15 ::=				SEQUENCE {
	carrierFreq-r15						ARFCN-ValueNR-r15,
	multiBandInfoList-r15				MultiFrequencyBandListNR-r15		OPTIONAL,	-- Need OR
	multiBandInfoListSUL-r15			MultiFrequencyBandListNR-r15		OPTIONAL,	-- Need OR
	measTimingConfig-r15				MTC-SSB-NR-r15						OPTIONAL,	-- Need OR
	subcarrierSpacingSSB-r15			ENUMERATED {kHz15, kHz30, kHz120, kHz240},
	ss-RSSI-Measurement-r15				SS-RSSI-Measurement-r15		OPTIONAL, 		-- Cond RSRQ2
	cellReselectionPriority-r15			CellReselectionPriority		OPTIONAL,		-- Need OP
	cellReselectionSubPriority-r15		CellReselectionSubPriority-r13	OPTIONAL,	-- Need OR
	threshX-High-r15					ReselectionThreshold,
	threshX-Low-r15						ReselectionThreshold,
	threshX-Q-r15						SEQUENCE {
			threshX-HighQ-r15				ReselectionThresholdQ-r9,
			threshX-LowQ-r15				ReselectionThresholdQ-r9
		}																OPTIONAL,	-- Cond RSRQ
	q-RxLevMin-r15						INTEGER (-70..-22),
	q-RxLevMinSUL-r15					INTEGER (-70..-22)				OPTIONAL, 		-- Need OR
	p-MaxNR-r15							P-MaxNR-r15,
	ns-PmaxListNR-r15					NS-PmaxListNR-r15					OPTIONAL,	-- Need OR
	q-QualMin-r15						INTEGER (-43..-12)				OPTIONAL,		-- Need OP
	deriveSSB-IndexFromCell-r15			BOOLEAN,
	maxRS-IndexCellQual-r15				MaxRS-IndexCellQualNR-r15		OPTIONAL,		-- Need OR
	threshRS-Index-r15					ThresholdListNR-r15				OPTIONAL,		-- Need OR
	...,
	[[	multiBandNsPmaxListNR-v1550		MultiBandNsPmaxListNR-1-v1550	OPTIONAL,	-- Need OR
		multiBandNsPmaxListNR-SUL-v1550	MultiBandNsPmaxListNR-v1550		OPTIONAL,	-- Need OR
		ssb-ToMeasure-r15				SSB-ToMeasure-r15				OPTIONAL		-- Need OR
	]],
	[[	ssb-QCL-RelationCommon-r16		SSB-QCL-Relation-NR-r16			OPTIONAL,	-- Need OR
		ssb-QCL-RelationList-NR-r16		SSB-QCL-RelationList-NR-r16		OPTIONAL	-- Need OR
	]]
}

SSB-QCL-RelationList-NR-r16 ::=    	SEQUENCE (SIZE (1..maxCellMeas)) OF SSB-QCL-RelationEntry-NR-r16

SSB-QCL-RelationEntry-NR-r16 ::=    SEQUENCE {
   	physCellIdNR-r16					PhysCellIdNR-r15
	ssb-QCL-Relation-NR-r16				SSB-QCL-Relation-NR-r16
}

MultiBandNsPmaxListNR-1-v1550	::=	SEQUENCE (SIZE (1.. maxMultiBandsNR-1-r15)) OF NS-PmaxListNR-r15

MultiBandNsPmaxListNR-v1550	::=	SEQUENCE (SIZE (1.. maxMultiBandsNR-r15)) OF NS-PmaxListNR-r15

-- ASN1STOP

	End of change proposals for SystemInformationBlockType24 in TS 36.331


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The RSSI measurement defined for CLI already provides configurations needed for NR-U.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Use one RSSI information element for both NR-U and CLI and use the CLI-RSSI as baseline and integrate RSSI and channel occupancy measurement reporting in the existing CLI-RSSI measurement reporting framework.
Proposal 2	FFS how NR-U and CLI configuration procedures are differentiated in detail.
Proposal 3	“ssb-QCL-RelationCommon” field is used to describe the relationship between SSB position and QCL (Q value) common for cells on a specific frequency
Proposal 4	“ssb-QCL-Relation” field is used to describe the relationship between SSB position and QCL (Q value) specific for a given cell
Proposal 5	Introduce a new IE, “SSB-QCL-Relation” to describe the relationship between SSB position and QCL (Q value).
Proposal 6	Introduce a new IE, “SSB-QCL-RelationList” to describe the relationship between SSB position and QCL (Q value) for individual cells.
Proposal 7	ssb-QCL-RelationCommon is broadcast in SIB2 (intraFreqCellReselectionInfo) for intra-frequency configuration and in SIB4 (InterFreqCarrierFreqInfo) for inter-frequency configurations.
Proposal 8	ssb-QCL-Relation is broadcast in SIB3 and in SIB4 in the new field “ssb-QCL-RelationList” for cell specific configurations on the current frequency or other frequencies, respectively.
Proposal 9	For dedicated signaling, include ssb-QCL-RelationCommon in SSB-ConfigMobility in order to provide frequency specific Q values.
Proposal 10	For dedicated signaling, include ssb-QCL-Relation in a new IE SSB-QCL-RelationList within SSB-ConfigMobility in order to provide cell specific Q values.
Proposal 11	In order to support handover from LTE to NR-U, include ssb-QCL-RelationCommon in RS-ConfigSSB-NR.
Proposal 12	In order to include cell-specific Q values for handover from LTE to NR-U, include ssb-QCL-Relation in a new IE SSB-QCL-RelationList within RS-ConfigSSB-NR.
Proposal 13	In order to support idle/inactive mode mobility from LTE to NR-U, include ssb-QCL-RelationCommon in CarrierFreqNR within SIB24.
Proposal 14	In order to include cell-specific Q values for idle/inactive mode mobility from LTE to NR-U, include ssb-QCL-Relation in a new IE SSB-QCL-RelationList in CarrierFreqNR within SIB24.
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