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1	Introduction
The Rel-16 WI on “Additional MTC enhancements for LTE” [1] has the following objectives on stand-alone deployment for LTE-MTC:
	Stand-alone deployment:
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs [RAN1, RAN2, RAN4]
· This deployment mode should support legacy operation for legacy BL/CE UEs.


[bookmark: _GoBack]
In RAN1#94bis it is clarified that the enhancements introduced by the WI objective on usage of the LTE DL control channel region for MPDCCH/PDSCH transmissions to LTE-MTC UEs do not only apply to LTE-MTC stand-alone deployments but also to the case when LTE-MTC is deployed within an NR carrier. 
In RAN1#96 it was agreed to configure the use of the control region for PDSCH and MPDCCH in SIB1-BR.
RAN2#103bis, RAN2#105 and RAN2#105bis made the following agreements [2]: 
	RAN2#103bis agreements:
· The standalone deployment supports legacy operations for legacy BL UEs or UEs in CE mode.
· LTE control channel region for DL transmission is supported for Rel-16 BL UEs and UEs in CE mode.

RAN2#104 agreements: None.
RAN2#105 agreements:
· Rel-16 non-BL UEs supporting CE mode can operate in CE mode in both idle and connected mode in standalone deployment regardless of whether criterion S for normal coverage is fulfilled.
· FFS if legacy non-BL UEs supporting CE mode can operate in CE mode in both idle and connected mode in standalone deployment regardless of whether criterion S for normal coverage is fulfilled.
· Introduce signalling in SIB1-BR to enable using the LTE control channel region for broadcast transmission assuming that only an indicator is needed.
· FFS: Introduce signalling in a dedicated message to enable using the LTE control channel region for DL unicast transmission.
· Introduce UE capability to indicate that UE supports unicast PDSCH reception in LTE control channel region.

RAN2#105bis agreements:
· RAN2 agrees with the intention that non-BL UEs should be able to camp in a standalone cell when it is not possible to acquire SIB1.
RAN2#106 agreements: None.



In this contribution we propose a series of modifications based on the discussion presented in [4].
[bookmark: _Toc16799851]RAN2 to agree to the text proposal
[bookmark: _Ref189046994]2	Text Proposal
2.1	36.304
CHANGE START
[bookmark: _Toc5790725]5.2.3.2	Cell Selection Criterion
For NB-IoT the cell selection criterion is defined in sub-clause 5.2.3.2a.
The cell selection criterion S in normal coverage is fulfilled when:
	Srxlev > 0 AND Squal > 0


where:
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:
	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 36.331 [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN TS 23.122 [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN TS 23.122 [5]

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);
else:
if PPowerClass is 14 dBm:
max(PEMAX1 –(PPowerClass – Poffset), 0) (dB);
else:
max(PEMAX1 –PPowerClass, 0) (dB)

	PEMAX1, PEMAX2
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in TS 36.101 [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in TS 36.101 [33]



The signalled values Qrxlevminoffset and Qqualminoffset are only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN TS 23.122 [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.
If cell selection criterion S in normal coverage is fulfilled for a cell and SIB1 cannot be decoded, non-BL UEs supporting CE shall consider themselves to be in enhanced coverage as specified in subclause 5.3.1
If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:
	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE (dB)



If cell selection criterion S in normal coverage is not fulfilled for a cell and UE does not consider itself in enhanced coverage based on coverage specific values Qrxlevmin_CE and Qqualmin_CE, UE shall consider itself to be in enhanced coverage if UE supports CE Mode B and CE mode B is not restricted by upper layers and the cell selection criterion S for enhanced coverage is fulfilled, where:
	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE1 (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE1 (dB)



For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE (or Qrxlevmin_CE1 and Qqualmin_CE1) are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).
CHANGE END

CHANGE START
[bookmark: _Toc5790739]5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:

If the UE is non-BL in CE and the criterion S for normal coverage is satisfied for a neighbouring cell, its cell-ranking criterion Rn is defined by:

If the UE is non-BL capable of CE in normal coverage and the criterion S for CE or CE1 is satisfied for a neighbouring cell, its cell-ranking criterion Rn is defined by:

Else, the neighbouring cell-ranking criterion Rn is defined by:



where:
	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency:
Except for NB-IoT, equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.
For NB-IoT equals to QoffsetDedicatedfrequency for any frequency other than the frequency of the dedicated frequency offset, if QoffsetDedicatedfrequency is valid, otherwise this equals to Qoffsetfrequency (if QoffsetDedicatedfrequency is valid Qoffsetfrequency is not used).

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 36.331 [3]

	QoffsetSCPTM
	Offset temporarily applied to an SC-PTM frequency as specified below. The offset is applied to all cells on the SC-PTM frequency. If QoffsetSCPTM is valid, Qoffset for inter-frequency neighbour cells is not used.

	QoffsetMTC
	Offset applied to a cell by non-BL UEs capable of CE



If the NB-IoT UE or UE in enhanced coverage is capable of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided (SC-PTM frequency), the UE considers QoffsetSCPTM to be valid during the MBMS session TS 36.300 [2] as long as the following condition is fulfilled:
Either:
-	SIB15 (or SIB15-NB) of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) TS 26.346 [22] of this service; or
-	SIB15 (or SIB15-NB) is not broadcast in the serving cell and that frequency is included in the USD of this service.
NOTE:	UE should search for a higher ranked cell on another frequency for cell reselection as soon as possible after the UE stops using QoffsetSCPTM.
The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2 (5.2.3.2a for NB-IoT), but may exclude all CSG cells that are known by the UE not to be CSG member cells.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.
[bookmark: _Toc5790740]In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-	the new cell is better ranked than the serving cell during a time interval TreselectionRAT;
-	more than 1 second has elapsed since the UE camped on the current serving cell.
When the UE uses infinite dBs for QoffsetSCPTM, the UE shall use QoffsetSCPTM zero and rank the cells on the SC-PTM frequency(ies) only first. If the UE cannot find a suitable cell on an SC-PTM frequency, the UE shall rank the cells on all frequencies.
5.2.4.6a	Reselection for enhanced coverage
Ranking as defined in sub-clause 5.2.4.6 is applied for intra-frequency and inter-frequency cell reselection (irrespective of configured frequency priorities, if any) while the UE is in enhanced coverage.
[bookmark: _Toc5790741]5.2.4.7	Cell reselection parameters in system information broadcasts
Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:
cellReselectionPriority
This specifies the absolute priority for E-UTRAN frequency or NR frequency or UTRAN frequency or group of GERAN frequencies or band class of CDMA2000 HRPD or band class of CDMA2000 1xRTT.
cellReselectionSubPriority
This specifies the fractional priority value added to cellReselectionPriority for E-UTRAN frequency or NR frequency.
Poffset
This specifies the offset for 14 dBm power class for BL or NB-IoT UE.
Qoffsetauthorization
This specifies the offset for enhanced coverage authorization for NB-IoT.
Qoffsets,n
This specifies the offset between the two cells.
Qoffsetfrequency
Frequency specific offset for equal priority E-UTRAN frequencies.
QoffsetMTC
This specifies the offset to be used for cell selection and re-selection by non-BL UEs.
Qoffsetscptm
This specifies the offset to be used for cell re-selection for SC-PTM service reception for BL UE, UE in enhanced coverage and NB-IoT UE. The same offset is applicable to all frequencies providing MBMS services via SC-PTM.
Qoffsettemp
This specifies the additional offset to be used for cell selection and re-selection. It is temporarily used in case the T300 expires consecutively on the cell as specified in TS 36.331 [3].
Qhyst
This specifies the hysteresis value for ranking criteria.
Qqualmin
This specifies the minimum required quality level in the cell in dB.
Qqualmin_CE, Qqualmin_CE1
This specifies the coverage specific minimum required quality level in the cell in dB.
Qrxlevmin
This specifies the minimum required Rx level in the cell in dBm.
Qrxlevmin_CE, Qrxlevmin_CE1
This specifies the coverage specific minimum required Rx level in the cell in dBm.
RedistributionFactorFreq
This specifies the redistribution factor for a neighbour E-UTRAN frequency.
RedistributionFactorCell
This specifies the redistribution factor for a neighbour E-UTRAN cell.
RedistributionFactorServing
This specifies the redistribution factor for serving cell or serving frequency.
TreselectionRAT
This specifies the cell reselection timer value. For each target E-UTRA frequency and for each RAT (other than E-UTRA) a specific value for the cell reselection timer is defined, which is applicable when evaluating reselection within E-UTRAN or towards other RAT (i.e. TreselectionRAT for E-UTRAN is TreselectionEUTRA, for NR TreselectionNR, for UTRAN TreselectionUTRA for GERAN TreselectionGERA, for TreselectionCDMA_HRPD, and for TreselectionCDMA_1xRTT). For NB-IoT intra-frequency and inter-frequency specific values for the cell reselection timer are defined, which are applicable when evaluating reselection within NB-IoT.
NOTE:	TreselectionRAT is not sent on system information, but used in reselection rules by the UE for each RAT.
TreselectionEUTRA_ CE
This specifies the cell reselection timer value TreselectionRAT for E-UTRAN when a neighbour cell is evaluated for camping in enhanced coverage. The parameter can be set per E-UTRAN frequency.
TreselectionEUTRA
This specifies the cell reselection timer value TreselectionRAT for E-UTRAN. The parameter can be set per E-UTRAN frequency TS 36.331 [3].
TreselectionNR
This specifies the cell reselection timer value TreselectionRAT for NR.
TreselectionNB-IoT_Intra
This specifies the intra-frequency cell reselection timer value TreselectionRAT for NB-IoT.TreselectionNB-IoT_Inter
This specifies the inter-frequency cell reselection timer value TreselectionRAT for NB-IoT.
TreselectionUTRA
This specifies the cell reselection timer value TreselectionRAT for UTRAN.
TreselectionGERA
This specifies the cell reselection timer value TreselectionRAT for GERAN.
TreselectionCDMA_HRPD
This specifies the cell reselection timer value TreselectionRAT for CDMA HRPD.
TreselectionCDMA_1xRTT
This specifies the cell reselection timer value TreselectionRAT for CDMA 1xRTT.
ThreshX, HighP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN, NR and UTRAN, each group of GERAN frequencies, each band class of CDMA2000 HRPD and CDMA2000 1xRTT might have a specific threshold.
ThreshX, HighQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN, NR and UTRAN FDD might have a specific threshold.
ThreshX, LowP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN, NR and UTRAN, each group of GERAN frequencies, each band class of CDMA2000 HRPD and CDMA2000 1xRTT might have a specific threshold.
ThreshX, LowQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN, NR and UTRAN FDD might have a specific threshold.
ThreshServing, LowP
This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
ThreshServing, LowQ
This specifies the Squal threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
SIntraSearchP
This specifies the Srxlev threshold (in dB) for intra-frequency measurements.
SIntraSearchQ
This specifies the Squal threshold (in dB) for intra-frequency measurements.
SnonIntraSearchP
This specifies the Srxlev threshold (in dB) for E-UTRAN inter-frequency and inter-RAT measurements.
SnonIntraSearchQ
This specifies the Squal threshold (in dB) for E-UTRAN inter-frequency and inter-RAT measurements.
SSearchDeltaP
This specifies the Srxlev delta threshold (in dB) during relaxed monitoring.
CHANGE END
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[bookmark: _Toc5790761]5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the SystemInformationBlockType1 message (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB message) TS 36.331 [3] by means of the following fields:
-	cellBarred (IE type: "barred" or "not barred") 
This field indicates if the cell is barred for connectivity to EPC.
This field is ignored by the UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. 
This field is ignored by the BL UEs or UEs in CE supporting ce-CRS-IntfMitig while crs-IntfMigitNumPRBs is included in SIB1-BR.
In case of multiple EPC PLMNs indicated in SIB1/SIB1-BR, this field is common for all EPC PLMNs
-	cellBarred-5GC (IE type: "barred" or "not barred")
This field indicates if the cell is barred for connectivity to 5GC.
This field is ignored if the UE does not support E-UTRA connected to 5GC or if the UE supports network-based CRS interference mitigation and nw-BasedCRS-InterferenceMitigation is included in SystemInformationBlockType1.
In case of multiple 5GC PLMNs indicated in SIB1, this field is common for all 5GC PLMNs.
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved")
This field indicates if the cell is reserved for operator use.
This field is ignored by the UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. 
This field is ignored by the BL UEs or UEs in CE supporting ce-CRS-IntfMitig while crs-IntfMigitNumPRBs is included in SIB1-BR. 
In case of multiple EPC or 5GC PLMNs indicated in SIB1/SIB1-BR, this field is specified per EPC or 5GC PLMN.
-	cellBarred-CRS (IE type: "barred" or "not barred")
This field indicates if the cell is barred for connectivity to EPC for UEs supporting network-based CRS interference mitigation.
barred means the cell is barred for UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. For BL UEs or UEs in CE capable of ce-CRS-IntfMitig, barred means the cell is barred while crs-IntfMitigNumPRBs is included in SIB1-BR.
This field is ignored by the UE if the UE does not support CRS interference mitigation or while crs-IntfMitigConfig is not included in SIB1 (SIB1-BR for BL UEs or UEs in CE).
In case of multiple PLMNs indicated in SIB1/SIB1-BR, this field is common for all PLMNs.
-	cellBarred-5GC-CRS (IE type: "barred" or "not barred")
This field indicates if the cell is barred for connectivity to 5GC for UEs supporting network-based CRS interference mitigation.
This field is ignored if the UE does not support E-UTRA connected to 5GC or network-based CRS interference mitigation.
In case of multiple 5GC PLMNs indicated in SIB1, this field is common for all 5GC PLMNs.
-	cellReservedForOperatorUse-CRS (IE type: "reserved" or "not reserved")
This field indicates if the cell is reserved for operator use for UEs supporting network-based CRS interference mitigation.
reserved means the cell is "reserved" for operator use for UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. 
For BL UEs or UEs in CE capable of ce-CRS-IntfMitig, reserved means the cell is "reserved" for operator use while crs-IntfMitigNumPRBs is included in SIB1-BR.
This field is ignored if the UE does not support CRS interference mitigation or while crs-IntfMitigConfig is not included in SIB1 (SIB1-BR for BL UEs or UEs in CE).
In case of multiple PLMNs indicated in SIB1/SIB1-BR, this field is specified per PLMN.
The following description for handling of barred and reserved cells is per CN type. If the UE supports more than one CN type, the UE shall only exclude a cell as candidate for selection/reselection if it is excluded for both CN types.
NOTE:	Fields cellBarred-CRS and cellReservedForOperatorUse-CRS are not indicated in SystemInformationBlockType1-NB
When cell status is indicated as "not barred" and "not reserved" for operator use,
-	All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN,
-	UEs assigned to Access Class 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 Class in the range of 0 to 9, 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:	ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN; ACs 12, 13, 14 are only valid for use in the home country TS 22.011 [4].
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 consider other cells for cell selection/reselection 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 MasterInformationBlock (or MasterInformationBlock-NB), the SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB), or the SystemInformationBlockType2 (or SystemInformationBlockType2-NB):
-	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.
-	the UE may select the same cell in normal coverage if the UE was barred in the cell due to being unable to acquire MasterInformationBlock, SystemInformationBlockType1-BR, or SystemInformationBlockType2 in enhanced coverage, but was able to acquire MasterInformationBlock, SystemInformationBlockType1, and SystemInformationBlockType2 in normal coverage, if the selection criteria are fulfilled. 
-	the UE may select the same cell in enhanced coverage if the UE was barred in the cell due to being unable to acquire SystemInformationBlockType1, but was able to acquire MasterInformationBlock, SystemInformationBlockType1-BR, and BR version of SystemInformationBlockType2, if the selection criteria are fulfilled or for non-BL UEs that support CE if selection criteria for normal coverage is fulfilled.
-	else
-	If the cell is a CSG cell:
-	the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.
-	else
-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB) 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 field cellAccessRelatedInfo in SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB) message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;
-	The UE shall exclude the barred cell and 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 or, if the previous and selected cell are both E-UTRA cells, a change of the CN type.
CHANGE END


Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to agree to the text proposal
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