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1	Introduction
1.1	Cell (re)selection related to forbidden PLMNs
For cell (re)selection related to forbidden PLMNs, the following agreements were made:
At RAN2#106, the following was agreed: 
Agreement #106-1: If highest ranked or best cell is not suitable in an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN), only the highest ranked or best cell is considered not candidate for cell reselection for 300s or longer. Other cells in the frequency of the highest ranked or best cell should still be considered for cell reselection. 
FFS #106-1: whether we have another limit in addition to Suitability criterion. 

[bookmark: _Hlk16002946]Agreement #106-2: To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.
FFS #106-2: if the UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1. [Otherwise, the UE should follow agreement #106-1]

At RAN2#107, the following agreements were made: 
We will support whitelist
[bookmark: _Hlk20403695]On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.

The first part of the contribution addresses the remaining issues for cell (re)selection related to forbidden PLMNs and provides text proposals for existing agreements.
1.2	Cell (re)selection related to channel occupancy
Regarding RSSI and channel occupancy, the following was agreed at RAN2#106:
RSSI CO measurements are not used in Idle or Inactive in this release. 

In the second part of the contribution, we discuss problems related to RRC connection establishment caused by LBT failures for PRACH and/or msg3 transmissions.
2	Discussion
[bookmark: _Toc4419353]2.1	Cell (re)selection related to forbidden PLMNs
2.1.1	Cell (re)selection and cell barring
[bookmark: _Toc4419356]On each frequency, the NR Rel-15 UE only needs to search for the strongest cell. In unlicensed spectrum, however, the strongest or highest ranked cell may belong to a “forbidden” PLMN. In such a case, the whole frequency would be barred for 300 s, as described in Sections 5.1.1 and 5.4.4 of TS 38.304 [1] and in R2-1900713 [2]. For unlicensed operation, the UE shall not consider other cells on the same frequency as being barred, so that it can find stronger cells than on other frequencies. This is covered by the above agreement:
Agreement #106-2: To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.

In our understanding, the above agreement implies that the UE does not apply the cell barring and intraFrequencyReselection bit before it has successfully read SIB1 and checked that one of the PLMN IDs match with the selected/registered/equivalent PLMN.
[bookmark: _Toc4419354][bookmark: _Toc4419509][bookmark: _Toc4707840][bookmark: _Toc4711488][bookmark: _Ref16069804][bookmark: _Ref16069812]To enable the UE to select a non-best cell belonging to its registered/equivalent PLMN, the UE shall not consider a frequency as being barred if the strongest cell on that frequency belongs to a PLMN that does not match with the UE’s registered/equivalent PLMN. Barring for up to 300s only applies to that cell.
As described in Section 5.3.1 of TS 38.304 [1] and in R2-1900142 [3], cellBarring being set to barred and intraFreqReselection being set to notAllowed as indicated in the MIB bars all cells on that frequency. However, the cell/frequency barring should be handled separately for each PLMN.
[bookmark: _Toc4419355][bookmark: _Toc4419510][bookmark: _Toc4707841][bookmark: _Toc4711489][bookmark: _Ref16069825][bookmark: _Ref16069834]cellBarring set to barred and intraFreqReselection set to notAllowed as indicated in the MIB only applies to the cell(s) on a frequency of the given PLMN(s), not to cells on that frequency belonging to other PLMNs.
In other words, only if the registered/selected/equivalent PLMN matches one of the PLMN IDs provided in SIB1, the UE acts according to the cellBarring and intraFreqReselection bits provided in the MIB.
2.1.1.1	Text proposals for 38.304 related to cell barring
This section shows text proposals for TS 38.304 as provided in R2-1909360 [6] and impacts Sections 5.2.4.4 and 5.3.1.
< Start of change > 
[bookmark: _Toc5982284]5.2.4.4	Cells with cell reservations, access restrictions or unsuitable for normal camping
For the highest ranked cell (including serving cell) according to cell reselection criteria specified in clause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in clause 5.2.4.5, the UE shall check if the access is restricted according to the rules in clause 5.3.1.
If that cell and other cells have to be excluded from the candidate list, as stated in clause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of 5GS forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell, and only for operation in licensed spectrum the UE shall also not consider other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds. If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under NR control to a frequency for which the timer is running, any limitation on that frequency shall be removed.
If the highest ranked cell or best cell according to absolute priority reselection rules is an inter-RAT cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and only for operation in licensed spectrum the UE shall also not consider other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds. If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under NR control to a frequency for which the timer is running, any limitation on that frequency shall be removed.
< Non-modified parts omitted > 
[bookmark: _Toc5982297]5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of three fields:
-	cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.
[bookmark: _Hlk506409868]-	cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.
When cell status is indicated as "not barred" and "not reserved" for operator use and not "true" for other use,
-	All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell status is indicated as "true" for other use,
-	The UE shall treat this cell as if cell status is "barred".
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,
-	UEs assigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to "reserved".
-	UEs assigned to an Access Identity 0, 1, 2 and 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:	Access Identities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access Identities 12, 13, 14 are only valid for use in the home country as specified in TS 22.261 [12].
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall select another cell according to the following rule:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:
-	the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-	else:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1 or due to trackingAreaCode being absent in SIB1 as specified in TS 38.331 [3]:
-	The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "not allowed" 
- 	If the UE is operating in licensed spectrum:
-	the UE shall not re-select a cell on the same frequency as the barred cell;
-	If the UE is operating in unlicensed spectrum and the barred cell is not part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list:
- 	the UE may select to another cell on the same frequency if re-selection criteria are fulfilled; 
-	The UE shall exclude the barred cell, and for operation in licensed spectrum the UE shall also exclude the cells on the same frequency, as a candidate for cell selection/reselection for 300 seconds.
The cell selection of another cell may also include a change of RAT.
< end of change > 
2.1.2	Minimum number of cells for suitability evaluation on a frequency
At RAN2#107, the following was agreed:
On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
According to our understanding, the complete criterion is FFS, i.e. it is still FFS whether there will be a criterion on the minimum number of cells to evaluate before the UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds.
We understand that the intention of this criterion is to avoid that the UE deprioritizes a frequency even though it has only evaluated the 1 or 2 highest ranked cells belonging to forbidden PLMNs, while the next highest ranked cell belongs to a suitable PLMN. However, an issue with specifying a minimum number of cells, e.g. Nmin cells to evaluate is that there may only be N < Nmin cells on the current frequency. Depending on a specific local area, there may be only 1 or 2 operators deploying cells on an unlicensed frequency, while in other areas, there may be dense deployments by various operators on a certain frequency.
Therefore, we think the FFS criterion could be that the UE evaluates at least the minimum number of cells Nmin or the available number of cells if that is less than Nmin. Since we expect the network will have some knowledge on the local deployment via frequency scanning and CGI reporting, Nmin should be configurable for each NR-U frequency.
[bookmark: _Toc20828674][bookmark: _Toc21692571]The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least < the N strongest cells > on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN. 
[bookmark: _Toc21692572]N is the minimum of the detected cells on the current frequency and the value N min which is configured in SIB3 or SIB4 for that frequency, respectively, and is an INTEGER(2..9), i.e. requires 3 bits.
2.1.2.1	Text proposals related to forbidden PLMNs in 38.304 
This section shows text proposals for TS 38.304 as provided in [6] and impacts Sections 5.1.1.2, 5.2.3.1, 5.2.4.1.
< First change > 
5.1.1.2	NR case
The UE shall scan all RF channels in the NR bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. For each carrier in unlicensed spectrum, the UE shall search for the strongest cells for which it is able to read the corresponding system information, in order to find out which PLMN(s) the cells belong to. If the UE can read one or several PLMN identities in the strongest cell(s), each found PLMN (see the PLMN reading in TS 38.331 [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high-quality criterion is fulfilled:
1.	For an NR cell, the measured RSRP value shall be greater than or equal to -110 dBm.
Found PLMNs that do not satisfy the high-quality criterion but for which the UE has been able to read the PLMN identities are reported to the NAS together with their corresponding RSRP values. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.
The search for PLMNs may be stopped on request from the NAS. The UE may optimise PLMN search by using stored information e.g. frequencies and optionally also information on cell parameters from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.
< Non-modified parts omitted > 
5.2.3	Cell Selection process
5.2.3.1	Description
Cell selection is performed by one of the following two procedures:
a)	Initial cell selection (no prior knowledge of which RF channels are NR frequencies):
1.	The UE shall scan all RF channels in the NR bands according to its capabilities to find a suitable cell.
2.	On each frequency, the UE need only search for the strongest cell when operating in licensed spectrum;
otherwise, if the UE is operating in unlicensed spectrum and the strongest cell is not part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list, it shall continue search for the next strongest cell(s) to find a suitable cell.
3.	Once a suitable cell is found, this cell shall be selected.
b)	Cell selection by leveraging stored information:
1.	This procedure requires stored information of frequencies and optionally also information on cell parameters from previously received measurement control information elements or from previously detected cells.
2.	Once the UE has found a suitable cell, the UE shall select it.
3.	If no suitable cell is found, the initial cell selection procedure in a) shall be started.
NOTE:	Priorities between different frequencies or RATs provided to the UE by system information or dedicated signalling are not used in the cell selection process.
< Non-modified parts omitted > 
[bookmark: _Toc12747469]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided. For operation in unlicensed spectrum, if the UE is not provided with a white list for the current frequency, the UE may consider the current frequency to be the lowest priority frequency for cell reselection for 300 seconds after at least the N strongest cells on that frequency were found not suitable due to belonging to a PLMN which is is not part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list. The minimum number of cells N to evaluate is determined as the minimum of the detected cells on the current frequency and the corresponding value provided in system information for that frequency.
In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
< End of change > 
2.2	UL LBT issues during RRC connection (re)establishment
A UE in RRC_IDLE/RRC_INACTIVE mode trying to establish an RRC connection may run into RACH transmission problems due to LBT failures. The UE may repeat the initial access procedure on the same cell again since the channel occupancy is not considered during cell reselection. Even if the UE selects another cell on the same frequency, the UE may suffer from the same UL LBT failure issues as the UE’s location does not change.
As proposed in R2-1909246 [4], the UE may deprioritize the frequency. However, other frequencies may have similar issues which may not be known by the UE, while the gNB may have such knowledge and could use that knowledge to control the UE’s deprioritization of carrier frequencies. 
[bookmark: _Toc20466718][bookmark: _Toc20828676][bookmark: _Toc21692573]The gNB should control whether the UE is allowed to deprioritize a carrier frequency due to LBT issues.
Deprioritizing a frequency for an unlimited time may cause the UE to end up on a non-optimal frequency in terms of RSRP/RSRQ. 
As indicated in R2-1909246 [4], the connEstFailureControl parameter in SIB1 provides possibilities to temporarily apply a reselection offset to the current cell when the connection establishment has failed for a configurable number of times (connEstFailCount). 
The deprioritization of the frequency should also be limited to a certain period. 
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ConnEstFailureControl ::=   SEQUENCE {
    connEstFailCount                    ENUMERATED {n1, n2, n3, n4},
    connEstFailOffsetValidity           ENUMERATED {s30, s60, s120, s240, s300, s420, s600, s900},
    connEstFailOffset                   INTEGER (0..15)                                                         OPTIONAL    -- Need S
}

	ConnEstFailureControl field descriptions

	connEstFailCount
Number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset. 

	connEstFailOffset
Parameter "Qoffsettemp" in TS 38.304 [20]. If the field is not present the value of infinity shall be used for "Qoffsettemp".

	connEstFailOffsetValidity
Amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell. Value s30 corresponds to 30 seconds, value s60 corresponds to 60 seconds, and so on.



The reselection offset can be applied for a configurable period, which ranges from ½ minute (s30) up to 15 minutes (s900).
Also, there is already a possibility to deprioritise frequencies using an existing deprioritisationTimer which can already be configured upon releasing a UE:
RRCRelease-IEs ::=                  SEQUENCE {
    redirectedCarrierInfo               RedirectedCarrierInfo                                                   OPTIONAL,   -- Need N
    cellReselectionPriorities           CellReselectionPriorities                                               OPTIONAL,   -- Need R
    suspendConfig                       SuspendConfig                                                           OPTIONAL,   -- Need R
    deprioritisationReq                 SEQUENCE {
        deprioritisationType                ENUMERATED {frequency, nr},
        deprioritisationTimer               ENUMERATED {min5, min10, min15, min30}
    }                                                                                                           OPTIONAL,   -- Need N
	lateNonCriticalExtension                OCTET STRING                                                        OPTIONAL,
    nonCriticalExtension                    RRCRelease-v1540-IEs                                                OPTIONAL
}

	RRCRelease-IEs field descriptions

	deprioritisationReq
Indicates whether the current frequency or RAT is to be de-prioritised.

	deprioritisationTimer
Indicates the period for which either the current carrier frequency or NR is deprioritised. Value minN corresponds to N minutes.



The timer values for frequency deprioritization appear a bit long, i.e. it is not possible to configure durations lower than 5 minutes. This may be suboptimal in the context of channel occupancy and LBT failure, which is a circumstance that may change on a faster time scale. Therefore, we think that it should be possible to configure deprioritization due to UL LBT issues with a shorter duration.
One possible option is to add a new optional parameter, e.g. UL-LBT-FailureControl, in SIB1 and potentially also in the RRCRelease-IEs:
UL-LBT-FailureControl ::=   SEQUENCE {
    deprioritisationType                			ENUMERATED {frequency, nr},
	ul-LBT-TriggeredFreqDeprioritisationTimer		ENUMERATED {min1, min2, min3, min4, min5, min10, min15, min30},	-- value range FFS
	...
}

	UL-LBT-FailureControl field descriptions

	deprioritisationType
Indicates whether the current frequency or RAT is to be de-prioritised.

	ul-LBT-TriggeredFreqDeprioritisationTimer
Indicates the period for which either the current carrier frequency may be deprioritised or any NR carrier frequency of the current PLMN may be deprioritised if the UE has declared consistent LBT failures on the concerned frequency. Value minN corresponds to N minutes.



Alternatively, a list of UL-LBT-FailureControl information could be configured per carrier frequency, so that the network can configure different deprioritization timers for different carrier frequencies:
UL-LBT-FailureControlList ::=   SEQUENCE (SIZE (1..maxFreq)) OF UL-LBT-FailureControl

UL-LBT-FailureControl ::=   SEQUENCE {
    carrierFreq                      				ARFCN-ValueNR,
	ul-LBT-TriggeredFreqDeprioritisationTimer		ENUMERATED {min1, min2, min3, min4, min5, min10, min15, min30},	-- value range FFS
	...
}

	UL-LBT-FailureControlList field descriptions

	carrierFreq
This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101-1 [15].

	ul-LBT-TriggeredFreqDeprioritisationTimer
Indicates the period for which either the indicated carrier frequency is deprioritised if the UE has declared consistent UL LBT failures on the indicated frequency. Value minN corresponds to N minutes.
If absent, this parameter applies for all NR frequencies of the current PLMN.



By configuring such a timer, the gNB implicitly indicates to the UE that frequency deprioritization is allowed, and thus, an explicit bit would not be needed.
[bookmark: _Toc20466719][bookmark: _Toc20828677][bookmark: _Toc21692574]Add a timer which controls the duration of the frequency deprioritization triggered by UL LBT issues during the connection (re)establishment. 
[bookmark: _Toc21692575]FFS if the deprioritization is triggered while T300 is running or upon T300 expiry.
Potential options to define/describe the new timer are provided below and need to be discussed in more detail during Stage-3 specification. UL-LBT-ISSUES is assumed to be a state specified in 38.321 when MAC declares consistent LBT failures for UL transmissions.
	Timer
	Start
	At expiry

	T3xx (to be assigned) and set to the value
ul-LBT-TriggeredFreqDeprioritsationTimer
	Option 1) 
Upon reception of UL-LBT-ISSUES by lower layers while T300 is running if UL-LBT-FailureControl is configured.
Option 2) 
Upon T300 expiry if UL-LBT-FailureControl is configured and UL-LBT-ISSUES is indicated by lower layers.
	Stop deprioritising the frequency for which the timer was triggered.


Figure 1:	New timer definition for frequency deprioritization triggered by UL LBT failures during RRC connection establishment.
[bookmark: _Toc5285236]2.3	Whitelist configuration
At RAN2#107, the following agreements were made: 
We will support whitelist

In the next subsections, we provide corresponding text proposals for TS 38.331 and TS 38.304.
2.3.1	Whitelist configuration in 38.331
This section illustrates the changes for ASN.1 in SIB3 and SIB4 as provided in R2-1909356 [5].
2.3.1.1	Changes to Section 6.3.1 for System Information Blocks
< Start of change > 
–	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 and whitelisted cells.
SIB3 information element
-- ASN1START
-- TAG-SIB3-START

SIB3 ::=                            SEQUENCE {
    intraFreqNeighCellList              IntraFreqNeighCellList      OPTIONAL,   -- Need R
    intraFreqBlackCellList              IntraFreqBlackCellList      OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                OPTIONAL,
    ...,
	[[	intraFreqWhiteCellList			IntraFreqWhiteCellList      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

IntraFreqWhiteCellList ::=          SEQUENCE (SIZE (1..maxCellWhite)) OF PCI-Range


-- TAG-SIB3-STOP
-- ASN1STOP

	SIB3 field descriptions

	intraFreqBlackCellList
List of blacklisted intra-frequency neighbouring cells.

	intraFreqNeighCellList
List of intra-frequency neighbouring cells with specific cell re-selection parameters.

	intraFreqWhiteCellList
List of whitelisted intra-frequency neighbouring cells.

	q-OffsetCell
Parameter "Qoffsets,n" in TS 38.304 [20].

	q-QualMinOffsetCell
Parameter "Qqualminoffsetcell" in TS 38.304 [20]. Actual value Qqualminoffsetcell = field value [dB].

	q-RxLevMinOffsetCell
Parameter "Qrxlevminoffsetcell" in TS 38.304 [20]. Actual value Qrxlevminoffsetcell = field value * 2 [dB].

	q-RxLevMinOffsetCellSUL
Parameter "QrxlevminoffsetcellSUL" in TS 38.304 [20]. Actual value QrxlevminoffsetcellSUL = field value * 2 [dB].



[bookmark: _Toc5285237]–	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 R
    absThreshSS-BlocksConsolidation     ThresholdNR                                 OPTIONAL,   -- Need R
    smtc                                SSB-MTC                                     OPTIONAL,   -- Need R
    ssbSubcarrierSpacing                SubcarrierSpacing,
    ssb-ToMeasure                       SSB-ToMeasure                               OPTIONAL,   -- Need R
    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 R
    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
    ...,
	[[	interFreqWhiteCellList          	InterFreqWhiteCellList                      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

InterFreqWhiteCellList ::=          SEQUENCE (SIZE (1..maxCellWhite)) OF PCI-Range

-- TAG-SIB4-STOP
-- ASN1STOP

	SIB4 field descriptions

	absThreshSS-BlocksConsolidation
Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	deriveSSB-IndexFromCell
This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set to true, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].

	dl-CarrierFreq
This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101-1 [15].

	frequencyBandList
Indicates the list of frequency bands for which the NR cell reselection parameters apply.

	interFreqBlackCellList
List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList
List of neighbouring carrier frequencies and frequency specific cell re-selection information. 

	interFreqNeighCellList
List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	interFreqWhiteCellList
List of whitelisted inter-frequency neighbouring cells.

	nrofSS-BlocksToAverage
Number of SS blocks to average for cell measurement derivation. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	p-Max
Value in dBm applicable for the neighbouring NR cells on this carrier frequency. If absent the UE applies the maximum power according to TS 38.101-1 [15].

	q-OffsetCell
Parameter "Qoffsets,n" in TS 38.304 [20].

	q-OffsetFreq
Parameter "Qoffsetfrequency" in TS 38.304 [20].

	q-QualMin
Parameter "Qqualmin" in TS 38.304 [20]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMinOffsetCell
Parameter "Qqualminoffsetcell" in TS 38.304 [20]. Actual value Qqualminoffsetcell = field value [dB].

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20].

	q-RxLevMinOffsetCell
Parameter "Qrxlevminoffsetcell" in TS 38.304 [20]. Actual value Qrxlevminoffsetcell = field value * 2 [dB].

	q-RxLevMinOffsetCellSUL
Parameter "QrxlevminoffsetcellSUL" in TS 38.304 [20]. Actual value QrxlevminoffsetcellSUL = field value * 2 [dB].

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20].

	smtc
Measurement timing configuration for inter-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (<6GHz), 120 kHz or 240 kHz (>6GHz) are applicable.

	threshX-HighP
Parameter "ThreshX, HighP" in TS 38.304 [20].

	threshX-HighQ
Parameter "ThreshX, HighQ" in TS 38.304 [20].

	threshX-LowP
Parameter "ThreshX, LowP" in TS 38.304 [20].

	threshX-LowQ
Parameter "ThreshX, LowQ" in TS 38.304 [20].

	t-ReselectionNR
Parameter "TreselectionNR" in TS 38.304 [20].

	t-ReselectionNR-SF
Parameter "Speed dependent ScalingFactor for TreselectionNR" in TS 38.304 [20]. If the field is not present, the UE behaviour is specified in TS 38.304 [20].



	Conditional Presence
	Explanation

	Mandatory
	The field is mandatory present in SIB4.

	RSRQ
	The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is not present.


[bookmark: _Hlk20904842][bookmark: _Toc5285513]
< End of change > 
[bookmark: _Toc5285514]2.3.1.2	Changes to Section 6.4 (RRC multiplicity and type constraint values)
< Start of change >
–	Multiplicity and type constraint definitions
-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb                             INTEGER ::= 65536   -- Maximum number of DL band combinations
maxCellBlack                            INTEGER ::= 16      -- Maximum number of NR blacklisted cell ranges in SIB3, SIB4
maxCellInter                            INTEGER ::= 16      -- Maximum number of inter-Freq cells listed in SIB4
maxCellIntra                            INTEGER ::= 16      -- Maximum number of intra-Freq cells listed in SIB3
maxCellMeasEUTRA                        INTEGER ::= 32      -- Maximum number of cells in E-UTRAN
maxCellWhite                          	INTEGER ::= 16      -- Maximum number of NR whitelisted cell ranges in SIB3, SIB4	--- value to be confirmed
maxEARFCN                               INTEGER ::= 262143  -- Maximum value of E-UTRA carrier frequency

		< Non-modified parts omitted >

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP
-- ASN1STOP

< End of change >
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2.3.2	Cell (re)selection changes related to whitelist configuration in 38.304
If whitelists are configured, the UE shall only consider those cells for cell reselection. The corresponding change needs to be captured in Section 5.2.4.1.
< Start of change >
5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
The UE shall delete priorities provided by dedicated signalling when:
-	the UE enters a different RRC state; or
-	the optional validity time of dedicated priorities (T320) expires; or
-	a PLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2:	Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection. 
If white lists are configured for a certain frequency, the UE shall only consider white listed cells as candidates for cell reselection on that frequency.
The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and E-UTRA), if configured, at inter-RAT cell (re)selection.
NOTE 3:	The network may assign dedicated cell reselection priorities for frequencies not configured by system information.
< End of change >
3	Conclusion
In the previous sections we made the following observations and clarifications: 
Observation 1	Hidden node interference is visible in the UE’s RSRQ measurements which can be configured for cell ranking evaluations.
Clarification 1	To enable the UE to select a non-best cell belonging to its registered/equivalent PLMN, the UE shall not consider a frequency as being barred if the strongest cell on that frequency belongs to a PLMN that does not match with the UE’s registered/equivalent PLMN. Barring for up to 300s only applies to that cell.
Clarification 2	cellBarring set to barred and intraFreqReselection set to notAllowed as indicated in the MIB only applies to the cell(s) on a frequency of the given PLMN(s), not to cells on that frequency belonging to other PLMNs. 
Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least < the N strongest cells > on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
Proposal 2	N is the minimum of the detected cells on the current frequency and the value N min which is configured in SIB3 or SIB4 for that frequency, respectively, and is an INTEGER(2..9), i.e. requires 3 bits.
Proposal 3	The gNB should control whether the UE is allowed to deprioritize a carrier frequency due to LBT issues.
Proposal 4	Add a timer which controls the duration of the frequency deprioritization triggered by UL LBT issues during the connection (re)establishment.
Proposal 5	FFS if the deprioritization is triggered while T300 is running or upon T300 expiry.
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