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1 Introduction

The WID of further NB-IoT enhancements was approved in RAN#77. In which, the following objective is included:

NPRACH reliability and range enhancements

· If found necessary, reduce false alarm probability for NPRACH detection due to inter-cell interference on NPRACH [RAN1, RAN2, RAN4]

· If found necessary, introduce at least additional cyclic prefixes for NPRACH to support cell radius of at least 100 km [RAN1, RAN2, RAN4].
In RAN1#89, the following agreements were made: 

	· To support of cell range of at least 100 km, FFS between:

· Cat 1: Rel-13 NPRACH

· Cat 2: Sharing the same NPRACH resources as Rel-13 NPRACH formats, with symbol or symbol-group level scrambling; maintaining feasibility of FFT processing and orthogonality of preambles on different tones

· CP length FFS between same as or longer than Rel-13 formats

· Cat 3: New NPRACH numerology with CP length FFS between same as or longer than Rel-13 formats

Option A: 1.25 kHz subcarrier spacing with minimum hop distance of 1.25 kHz
Option B: 3.75 kHz subcarrier spacing with minimum hop distance 1.25 kHz
Option C: 3.75 kHz subcarrier spacing with minimum hop distance 3.75 kHz with new hopping pattern

· Combinations of Category 2 and Category 3 solutions are not precluded


In RAN1#92, the following agreements were made: 

	· For NPRACH range enhancements, 
· New NPRACH numerology with 1.25 kHz subcarrier spacing with minimum hop distance of 1.25 kHz.

· Only 800 us CP length is supported


In RAN1#92bis, the following agreements were made: 

	Confirm the following working assumption made in RAN1#92

For Reliability enhancements for NPRACH
· Sharing the same NPRACH resources as Rel-13 NPRACH formats, with symbol or symbol-group level scrambling; maintaining feasibility of FFT processing and orthogonality of preambles on different tones.
· Down-select the following alternatives at RAN1#92bis:
· Symbol level scrambling
· Symbol group scrambling
For Range enhancements for NPRACH

· Configurable NPRACH bandwidth is integer multiple of 45 kHz.

· For Rel-15 UEs, in case NPUSCH transmission collides with any configured NPRACH resources in the cell, the NPUSCH transmission is postponed.

· For one NPRACH symbol group for subcarrier spacing of 1.25 kHz, one NPRACH symbol group consists of CP+3 Symbols

· FFS the number of symbol groups per NPRACH preamble repetition.

· For frequency hopping within one NPRACH preamble, down-select the following alternatives at RAN1#93 meeting

· Alt 1: 2-level  -/+ 1.25 kHz -/+ 22.5 kHz
· Alt. 2: 3-level -/+ 1.25 kHz -/+ 3.75 kHz 22.5 kHz
· Specification supports that the new NPRACH format resources can be configured to overlap or not overlap with the NPRACH resources of Rel-13/Rel-14.


During RAN2#101bis meeting, there has some discussion on this topic but no agreements are achieved. After the meeting, an email discussion “[101bis#24][NB-IoT R15] NPRACH range” has been triggered to progress on configuration, capability, RAPID, selection of PRACH resource, impact based on RAN1 agreements. However, some issues haven’t been discussed in details. In this paper, we will further discuss some remaining issues and provide our proposals. 

2 Discussion

#issue 1: NPRACH resource configuration for NPRACH with 1.25 kHz subcarrier spacing
There has common understanding that in a cell supporting NPRACH with 1.25 kHz subcarrier spacing, the new NPRACH resources for 1.25 kHz subcarrier spacing need to be configured. As such cell would also serve the legacy UEs, the NPRACH resources for legacy subcarrier spacing also need to be configured. 
Taken into account that one legacy NPRACH subcarrier(with 3.75 kHz subcarrier spacing) contains 3 NPRACH subcarriers with 1.25 kHz subcarrier spacing(with extended CP), any one of the 3 NPRACH subcarriers with 1.25 kHz subcarrier spacing contained in the legacy NPRACH subcarrier will block the legacy NPRACH subcarrier once the 1.25kHz subcarrier is used. If 1.25 kHz NPRACH subcarriers and legacy NPRACH subcarriers are configured on the same time and frequency position, the NPRACH subcarrier fraction and resource confliction will be serious. For example, if 48 NPRACH subcarriers with 1.25 kHz subcarrier spacing is scattered over all the 48 NPRACH subcarriers with 3.75 kHz subcarrier spacing, there may have no available legacy NPRACH subcarrier for legacy UE. Such configuration should be avoided. 
Observation 1: If 1.25 kHz NPRACH subcarriers and legacy NPRACH subcarriers(with 3.75 kHz subcarrier spacing) are configured on the same time and frequency position, the NPRACH subcarrier fraction and resource confliction will be serious.

Proposal 1: The legacy NPRACH subcarrier (with 3.75 kHz subcarrier spacing) and 1.25 kHz NPRACH subcarrier can be configured on the same carrier, but they should not be overlapped.

Taken into account that 1.25 kHz NPRACH subcarrier only extends the NPRACH range and does not impact the radio coverage range, the rsrp-Thresholds can be reused for 1.25 kHz NPRACH subcarrier. However, we don’t think it’s so necessary that the number of NPRACH resources for each CEL in the NPRACH resources configuration for new and legacy subcarrier spacing would be the same when both are configured.
As legacy UE works normally in a relative small coverage range (e.g less than 10km/40km cell range), it can be considered that less or none radio resources are configured for legacy NPRACH subcarrier spacing in higher CEL (i.e CEL2, or even CEL1) in the cell with 100km cell radius. For legacy NPRACH resource configuration in SIB22, it’s already supported that NPRACH resource is not configured in some CEL as the nprach-Parameters-r14 IE is “OPTIONAL -- Need OR”.

Observation 2: It is already supported that legacy NPRACH resources are configured only in some CELs in SIB22.
Generally more NPRACH resources would be configured for enhanced coverage level 0. In a cell supporting NPRACH with 1.25 kHz subcarrier spacing, both NPRACH resources for legacy subcarrier spacing and NPRACH resources for 1.25kHz NPRACH subcarrier would be configured separately. But the real use ratio of each NPRACH resources set may be low as the two sets of resources cannot be shared.
Observation 3: If legacy NPRACH subcarrier and 1.25kHz NPRACH subcarrier are both configured in lower CELs (i.e CEL0), it reduces NPRACH resource efficiency.
 Taken into account that UE supporting 1.25kHz NPRACH subcarrier can work normally with legacy NPRACH subcarrier, and accessing network with legacy NPRACH subcarrier is with less delay and less radio resource consumption, it can be considered that UE supporting 1.25kHz NPRACH subcarrier would use legacy NPRACH resources for legacy subcarrier spacing in lower CEL(i.e CEL0) as much as possible. 
Observation 4: In a cell supporting NPRACH with 1.25 kHz subcarrier spacing, UE supporting 1.25kHz subcarrier spacing can use legacy NPRACH resources with legacy subcarrier spacing in lower CELs(i.e CEL0) in order to work efficiently.
With above considerations, we think less or none NPRACH resources are needed for 1.25 kHz NPRACH subcarrier in lower CEL(i.e CEL0), which can improve the NPRACH resource usage. With reference to the legacy NPRACH resources configuration in SIB22, the items of new NPRACH resources configuration for 1.25 kHz subcarrier spacing can also be type of “OPTIONAL -- Need OR” and support to be configured only in some CELs.

Proposal 2: With reference to the NPRACH resources configuration for legacy subcarrier spacing, it should be allowed that the NPRACH resources for 1.25 kHz subcarrier spacing are configured only in some CELs. 
#issue 2: NPRACH resource selection after NPRACH with 1.25 kHz subcarrier spacing is introduced
Although we prefer to only configure NPRACH resources with legacy subcarrier spacing in the lower CEL, we still need to clarify the UE process when both NPRACH resources with legacy subcarrier spacing and with new subcarrier spacing are configured. 
In legacy NPRACH resource selection procedure, UE should first select CEL, and then select NPRACH resource based on the selected CEL. Then if the UE supports 1.25kHz NPRACH subcarrier, and the NPRACH resources for 1.25kHz NPRACH subcarrier are configured for the selected CEL, the NPRACH resources for 1.25kHz NPRACH subcarrier will be selected. Otherwise, the NPRACH resources for legacy subcarrier spacing will be selected. For example, NPRACH resources for legacy NPRACH subcarriers are configured in CEL0 and CEL1, and NPRACH resources for 1.25kHz NPRACH subcarriers are configured in CEL1 and CEL2. For UE supporting 1.25kHz NPRACH subcarrier, NPRACH resources for legacy NPRACH subcarrier will be selected in CEL0, and NPRACH resources for 1.25kHz NPRACH subcarrier will be selected in CEL1 and CEL2.
Proposal 3: If the UE supports 1.25kHz NPRACH subcarrier, and the NPRACH resources for 1.25kHz NPRACH subcarrier are configured for the selected CEL, the NPRACH resources for 1.25kHz NPRACH subcarrier will be selected. Otherwise, the NPRACH resources for legacy NPRACH subcarrier will be selected.
The proposed NPRACH resource configuration and selection mechanism is shown in figure 1.
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Figure 1 NPRACH resource configuration and selection

#issue 3: RAPID Indication in Msg2 for NPRACH subcarrier with 1.25 kHz subcarrier spacing
In legacy NPRACH, the subcarrier spacing is 3.75 kHz, resulting in 48 subcarriers in one PRB. While with 1.25 kHz subcarrier spacing for NPRACH, the number of subcarriers for the new NPRACH in one PRB would be 144. In legacy, 6 bits in the MAC header for Random Access Response are used to identify the Random Access Preamble ID (RAPID), which can indicate at most 64 subcarriers and not enough to indicate the 144 subcarriers with 1.25kHz subcarrier spacing. 

It can be seen that one legacy NPRACH subcarrier (with 3.75 kHz subcarrier spacing) contains 3 NPRACH subcarriers with 1.25 kHz subcarrier spacing. It’s straightforward that the NPRACH subcarriers with 1.25 kHz subcarrier spacing can be divided into 48 groups and each group contains 3 subcarriers. Each group can still be indicated by legacy RAPID, while each subcarrier in the group can be indicated with two “R” bits in the RAR payload. For example, “01” indicates the 1st subcarrier in the group, “10” indicates the 2nd subcarrier in the group, and “11” indicates the 3rd subcarrier in the group, which is shown in Figure 2 and can also refer to the text proposals in appendix. 
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Figure 2. Example for RARID indication for NPRACH subcarriers with 1.25 kHz subcarrier spacing
As long as the legacy NPRACH subcarriers (with 3.75 kHz subcarrier spacing) and 1.25 kHz NPRACH subcarriers would not be overlapped, e.g., the RAPID is different for legacy NPRACH subcarriers and 1.25 kHz NPRACH subcarriers, UE can differentiate the legacy NPRACH subcarriers and the 1.25kHz NPRACH subcarriers based on the RAPID. 

Proposal 4: The NPRACH subcarriers with 1.25 kHz subcarrier spacing can be divided into 48 groups and each group contains 3 subcarriers. Each group can still be indicated by legacy RAPID, while each subcarrier in the group can be indicated by two “R” bits in the RAR payload.
#issue 4: Cell selection criteria when extended NPRACH range is supported in the cell
Based on the RRC configuration, it can be seen that the nprach-CP-Length-r13 parameter is a mandatory IE. That means even the cell supports NPRACH range of 100km, this legacy NPRACH configuration still needs to be broadcasted. Then the legacy UE can camp on a cell with 100km radius with legacy NPRACH configuration.

A cell supporting NPRACH range of 100km usually exists in a very open area. As shown in Figure 3, the coverage of such cell would be very good (e.g RSRP is larger than -100dBm) in the area where the distance between UE and eNB is less than 40km. That means in most cases the legacy UE would camp on this cell in CEL0. 
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Figure 3
The legacy UE can work normally in a cell with at most 10km radius (or 40km, according to the value of nprach-CP-Length). When such legacy UE enters into a cell with 100km radius and the distance between UE and eNB is larger than 10km (or 40km), the UE maybe can camp on the cell, but certainly would not perform PRACH procedure normally since the CP length is not enough, which will cause bad user experience. 

Observation 5: When a legacy UE enters into a cell with 100km radius and if the distance between UE and eNB is more than 10km (or 40km), even the UE can camp on this cell, it would not perform PRACH procedure normally since the CP length is not enough, which will cause bad user experience.
With ‘Chiba’ solution to simply deprioritize the camped cell with connEstFailOffset and connEstFailOffsetValidity, the following two issues cannot be solved and need careful considerations:

1) 100km cell usually exists in a very open area and has not much neighbor cells are expected. When Chiba issue happens, if there has no other cell can be re-selected when deprioritizing the camped cell, the camped cell will still be selected and NPRACH re-attempt will be performed. Then service cannot be provided normally and extra UE power costs.

2) If UE moves into the legacy NPRACH range (e.g 10km/40km cell range) from outer range(e.g over 10km/40km cell range) when ‘Chiba’ is triggered, the cell may not be easily selected as it has been deprioritized. It’s not the desired results. 
In a summary, the ‘Chiba’ solution can only simply deprioritize the camped cell with connEstFailOffset and connEstFailOffsetValidity, which can deal with the temporary cell performance problem, but cannot deal with the permanent cell coverage problem.

Observation 6: The ‘Chiba’ solution cannot work for such permanent cell coverage problem as legacy UE in the range larger than 10km (or 40km) in a cell supporting NPRACH range of 100km.
In order to avoid that a legacy UE camps on a cell with 100km radius but the distance between legacy UE and eNB is larger than 10km (or 40km), and also in order to make it possible that a new UE supporting NPRACH range enhancement still can camp on a cell with  maximum MCL (e.g. in the range of larger than 10km (or 40km)) , some new scheme needs to be considered, with reference to the reason why we need Qrxlevmin_CE1 for CE mode B in eMTC.

From eNB side, only a new Qrxlevmin (e.g. Qrxlevmin_ExtendedCP) needs to be introduced for UE supporting NPRACH range extension, which is similar as introducing Qrxlevmin_CE1 for CE mode B in eMTC, then:

· The legacy Qrxlevmin can be configured with a higher value for the cell selection criterion S for UE with normal CP(e.g. with 3.75 kHz NPRACH subcarrier), which should match the cell coverage range with 10km/40km.

· The new Qrxlevmin_ExtendedCP can be configured with a lower value for the cell selection criterion S for UE with extended CP(e.g. with 1.25kHz NPRACH subcarrier), which should match the cell coverage range over 10km/40km. 

For legacy UE in a cell supporting 1.25kHz NPRACH subcarrier:

· The legacy Qrxlevmin(e.g., configured with a higher value) is used for the cell selection criterion S. 

· If the cell selection criterion S with legacy Qrxlevmin is fulfilled for a cell, the UE will use legacy NPRACH subcarrier resources. Otherwise, the cell is not suitable.

For new UE supporting 1.25kHz NPRACH subcarrier in a cell supporting 1.25kHz NPRACH subcarrier:

· The legacy Qrxlevmin is firstly used for the cell selection criterion S. 

· If the cell selection criterion S with legacy Qrxlevmin is fulfilled, the UE will think that the cell is suitable for legacy NPRACH subcarrier. Else, 

· If new Qrxlevmin_ExtendedCP is configured, and selection criterion S with new Qrxlevmin_ExtendedCP is fulfilled for a cell, the UE will think that the cell is suitable for using 1.25kHz NPRACH subcarrier.

· Else, the cell is not suitable. 

· Once the cell is selected, if NPRACH resources with 1.25kHz NPRACH subcarriers are configured for the target CEL, the UE supporting 1.25kHz NPRACH subcarrier will prefer to use them.

· Else, the NPRACH resources with legacy NPRACH subcarrier will be used.

Proposal 5: It’s suggested to introduce a separated new cell selection threshold (e.g Qrxlevmin_ExtendedCP and/or Qqualmin_ExtendedCP) for UEs supporting NPRACH range enhancements.

#issue 5: How to decide the CE un-authorization Threshold 
In the legacy NB-IoT, there has another parameter Qoffsetauthorization, and Qrxlevmin + Qoffsetauthorization is used as Qrxlevmin for determining the cell selection criterion for CE un-authorized UE. For the cell supporting cell radius of 100km and broadcasting Qrxlevmin_ExtendedCP, the cell selection threshold for CE unauthorized UE may be less than Qrxlevmin, as are shown in figure 4. In this case, Qrxlevmin + Qoffsetauthorization will be larger than the required Qrxlevmin threshold for CE un-authorized UE and is not suitable to be used as the normal coverage threshold for CE un-authorized UE supporting NPRACH range enhancements.

Observation 7: Qrxlevmin + Qoffsetauthorization is not suitable to be used as the normal coverage threshold for CE un-authorized UE supporting NPRACH range enhancements in the cell with 100km cell radius, when Qrxlevmin_ExtendedCP is broadcasted.
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Figure 4
The detailed procedure for legacy UE is as follows:
· If required Qrxlevmin for CE unauthorized UE is less than or equal to Qrxlevmin, the Qoffsetauthorization can be absent, and the Qrxlevmin will be used for the Cell Selection Criterion for the CE un-authorized UE;
· If required Qrxlevmin for CE unauthorized UE is larger than Qrxlevmin, the Qoffsetauthorization should be present and Qrxlevmin + Qoffsetauthorization will be used for the Cell Selection Criterion for the CE un-authorized UE.
For UE supporting NPRACH range enhancement with new cell selection threshold(e.g Qrxlevmin_ExtendedCP and/or Qqualmin_ExtendedCP), a new mechanism should be used to decide the Cell Selection Criterion if the UE is un-authorized for enhanced coverage. For simplicity, we suggest that a mechanism similar with legacy Qoffsetauthorization is used, e.g., a new parameter of Qoffsetauthorization_ExtendedCP can be broadcasted. If the UE is un-authorized for enhanced coverage and Qoffsetauthorization_ExtendedCP is valid then Qrxlevmin_ExtendedCP + Qoffsetauthorization_ExtendedCP will be used as normal coverage threshold for CE un-authorized UE supporting NPRACH range enhancement. 
Proposal 6: Qoffsetauthorization_ExtendedCP is introduced in SIB and Qrxlevmin_ExtendedCP + Qoffsetauthorization_ExtendedCP is used for CE un-authorized UE supporting NPRACH range enhancement to decide the Cell Selection Criterion. 

Based on the above proposals, the related specification change are provided in appendix.
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:

Observation 1: If 1.25 kHz NPRACH subcarriers and legacy NPRACH subcarriers(with 3.75 kHz subcarrier spacing) are configured on the same time and frequency position, the NPRACH subcarrier fraction and resource confliction will be serious.

Observation 2: It is already supported that legacy NPRACH resources are configured only in some CELs in SIB22.

Observation 3: If legacy NPRACH subcarrier and 1.25kHz NPRACH subcarrier are both configured in lower CELs (i.e CEL0), it reduces NPRACH resource efficiency.

Observation 4: In a cell supporting NPRACH with 1.25 kHz subcarrier spacing, UE supporting 1.25kHz subcarrier spacing can use legacy NPRACH resources with legacy subcarrier spacing in lower CELs(i.e CEL0) in order to work efficiently.
Observation 5: When a legacy UE enters into a cell with 100km radius and if the distance between UE and eNB is more than 10km (or 40km), even the UE can camp on this cell, it would not perform PRACH procedure normally since the CP length is not enough, which will cause bad user experience.

Observation 6: The ‘Chiba’ solution cannot work for such permanent cell coverage problem as legacy UE in the range larger than 10km (or 40km) in a cell supporting NPRACH range of 100km.

Observation 7: Qrxlevmin + Qoffsetauthorization is not suitable to be used as the normal coverage threshold for CE un-authorized UE supporting NPRACH range enhancements in the cell with 100km cell radius, when Qrxlevmin_ExtendedCP is broadcasted.
Proposal 1: The legacy NPRACH subcarrier (with 3.75 kHz subcarrier spacing) and 1.25 kHz NPRACH subcarrier can be configured on the same carrier, but they should not be overlapped.

Proposal 2: With reference to the NPRACH resources configuration for legacy subcarrier spacing, it should be allowed that the NPRACH resources for 1.25 kHz subcarrier spacing are configured only in some CELs.
Proposal 3: If the UE supports 1.25kHz NPRACH subcarrier, and the NPRACH resources for 1.25kHz NPRACH subcarrier are configured for the selected CEL, the NPRACH resources for 1.25kHz NPRACH subcarrier will be selected. Otherwise, the NPRACH resources for legacy NPRACH subcarrier will be selected.
Proposal 4: The NPRACH subcarriers with 1.25 kHz subcarrier spacing can be divided into 48 groups and each group contains 3 subcarriers. Each group can still be indicated by legacy RAPID, while each subcarrier in the group can be indicated by two “R” bits in the RAR payload.
Proposal 5: It’s suggested to introduce a separated new cell selection threshold (e.g Qrxlevmin_ExtendedCP and/or Qqualmin_ExtendedCP) for UEs supporting NPRACH range enhancements.
Proposal 6: Qoffsetauthorization_ExtendedCP is introduced in SIB and Qrxlevmin_ExtendedCP + Qoffsetauthorization_ExtendedCP is used for CE un-authorized UE supporting NPRACH range enhancement to decide the Cell Selection Criterion.
4 Reference

5 Appendix
5.1 Text proposals for 36.304
<Start of the 1st modified section>

5.2.3.2a
Cell Selection Criterion for NB-IoT

The cell selection criterion S is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where:
	Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Squal = Qqualmeas – Qqualmin - 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 [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

If UE is not authorized for enhanced coverage and Qoffsetauthorization is valid then Qrxlevmin = Qrxlevmin + Qoffsetauthorization.

	Qqualmin
	Minimum required quality level in the cell (dB)

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:

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-NB respectively in SIB1-NB, SIB3-NB and SIB5-NB 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]


If cell selection criterion S is not fulfilled for a cell, UE shall consider itself to be suitable for NPRACH extended CP if the UE supports NPRACH extended CP length and the cell selection criterion S for NPRACH extended CP is fulfilled, where:

	Qrxlevmin
	UE applies NPRACH extended CP specific value Qrxlevmin_ExtendedCP (dBm)

If UE is not authorized for enhanced coverage and Qoffsetauthorization_ExtendedCP is valid then Qrxlevmin_ExtendedCP = Qrxlevmin_ExtendedCP + Qoffsetauthorization_ExtendedCP.

	Qqualmin
	UE applies NPRACH extended CP specific value Qqualmin_ExtendedCP (dB)


Notes: NPRACH extended CP specific values Qrxlevmin_ExtendedCP and Qqualmin_ExtendedCP are only applied for the suitability check for UE using NPRACH extended CP (i.e. not used for measurement and reselection thresholds).
<End of the 1st modified section>
<Start of the 2nd modified section>

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 frequeny 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.

Poffset

This specifies the offset for 14 dBm power class NB-IoT UE.
Qoffsetauthorization, Qoffsetauthorization_ExtendedCP
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.

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 RRC Connection Establishment fails on the cell as specified in [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, Qqualmin_ExtendedCP
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, Qrxlevmin_ExtendedCP
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 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 [3]. 

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 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 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 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 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.
<End of the 2nd modified section>

5.2 Text proposals for 36.321

<Start of the 1st modified section>

5.1.1   Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC sublayer itself or by the RRC sublayer. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a MAC entity receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the MAC entity shall initiate a Random Access procedure on this Serving Cell. For Random Access on the SpCell a PDCCH order or RRC optionally indicate the ra-PreambleIndex and the ra-PRACH-MaskIndex, except for NB-IoT where the subcarrier index is indicated; and for Random Access on an SCell, the PDCCH order indicates the ra-PreambleIndex with a value different from 000000 and the ra-PRACH-MaskIndex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only supported for SpCell. If the UE is an NB-IoT UE, the Random Access procedure is performed on the anchor carrier or one of the non-anchor carriers for which PRACH resource has been configured in system information.

Before the procedure can be initiated, the following information for related Serving Cell is assumed to be available for UEs other than NB-IoT UEs, BL UEs or UEs in enhanced coverage [8], unless explicitly stated otherwise:

-
the available set of PRACH resources for the transmission of the Random Access Preamble, prach-ConfigIndex.

-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group (SpCell only):


The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:


If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles 0 to sizeOfRA-PreamblesGroupA – 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles sizeOfRA-PreamblesGroupA to numberOfRA-Preambles – 1 from the set of 64 preambles as defined in [7].

-
if Random Access Preambles group B exists, the thresholds, messagePowerOffsetGroupB and messageSizeGroupA, the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10], and the offset between the preamble and Msg3, deltaPreambleMsg3, that are required for selecting one of the two groups of Random Access Preambles (SpCell only).

-
the RA response window size ra-ResponseWindowSize.

-
the power-ramping factor powerRampingStep.

-
the maximum number of preamble transmission preambleTransMax.

-
the initial preamble power preambleInitialReceivedTargetPower.

-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6).

-
the maximum number of Msg3 HARQ transmissions maxHARQ-Msg3Tx (SpCell only).
-
the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only).

NOTE:
The above parameters may be updated from upper layers before each Random Access procedure is initiated.

The following information for related Serving Cell is assumed to be available before the procedure can be initiated for NB-IoT UEs, BL UEs or UEs in enhanced coverage [8]:

-
if the UE is a BL UE or a UE in enhanced coverage:

-
the available set of PRACH resources associated with each enhanced coverage level supported in the Serving Cell for the transmission of the Random Access Preamble, prach-ConfigIndex.

-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group(SpCell only):

-
If sizeOfRA-PreamblesGroupA is not equal to numberOfRA-Preambles:
-
Random Access Preambles group A and B exist and are calculated as above; 

-
else:

-
the preambles that are contained in Random Access Preamble groups for each enhanced coverage level, if it exists, are the preambles firstPreamble to lastPreamble.
NOTE:
When a PRACH resource is shared for multiple enhanced coverage levels, and enhanced coverage levels are differentiated by different preamble indices, Group A and Group B is not used for this PRACH resource.

-
if the UE is an NB-IoT UE:

-
the available set of PRACH resources supported in the Serving Cell on the anchor carrier, nprach-ParametersList, and on the non-anchor carriers, in ul-ConfigList.

-
if the UE supports 800 microseconds cyclic prefix length for NPRACH transmission, the available set of PRACH resources supported on the anchor carrier, nprach-Config-v15xy, and on the non-anchor carriers, in nprach-ParametersList-extendedCP-v15xy.

-
for random access resource selection and preamble transmission:

-
a PRACH resource is mapped into an enhanced coverage level.

-
each PRACH resource contains a set of nprach-NumSubcarriers subcarriers which can be partitioned into one or two groups for single/multi-tone Msg3 transmission by nprach-SubcarrierMSG3-RangeStart and nprach-NumCBRA-StartSubcarriers as specified in TS 36.211 [7, 10.1.6.1].  Each group is referred to as a Random Access Preamble group below in the procedure text.
-
a subcarrier is identified by the subcarrier index in the range:
[nprach-SubcarrierOffset, nprach-SubcarrierOffset + nprach-NumSubcarriers -1]

-
each subcarrier of a Random Access Preamble group corresponds to a Random Access Preamble.

-
when the subcarrier index is explicitly sent from the eNB as part of a PDCCH order ra-PreambleIndex shall be set to the signalled subcarrier index.

-
the mapping of the PRACH resources into enhanced coverage levels is determined according to the following:

-
the number of enhanced coverage levels is equal to one plus the number of RSRP thresholds present in rsrp-ThresholdsPrachInfoList.

-
each enhanced coverage level has one anchor carrier PRACH resource present in nprach-ParametersList and zero or one PRACH resource for each non-anchor carrier signalled in ul-ConfigList. 

-
enhanced coverage levels are numbered from 0 and the mapping of PRACH resources to enhanced coverage levels are done in increasing numRepetitionsPerPreambleAttempt order.

-
when multiple carriers provide PRACH resources for the same enhanced coverage level, the UE will randomly select one of them using the following selection probabilities:

-
the selection probability of the anchor carrier PRACH resource for the given enhanced coverage level, nprach-ProbabilityAnchor, is given by the corresponding entry in nprach-ProbabilityAnchorList

-
the selection probability is equal for all non-anchor carrier PRACH resources and the probability of selecting one PRACH resource on a given non-anchor carrier is (1- nprach-ProbabilityAnchor)/(number of non-anchor NPRACH resources)

-
the criteria to select PRACH resources based on RSRP measurement per enhanced coverage level supported in the Serving Cell rsrp-ThresholdsPrachInfoList.

-
the maximum number of preamble transmission attempts per enhanced coverage level supported in the Serving Cell maxNumPreambleAttemptCE.

-
the number of repetitions required for preamble transmission per attempt for each enhanced coverage level supported in the Serving Cell numRepetitionPerPreambleAttempt.

-
the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10].

-
the RA response window size ra-ResponseWindowSize and the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only) per enhanced coverage level supported in the Serving Cell.

-
the power-ramping factor powerRampingStep.

-
the maximum number of preamble transmission preambleTransMax-CE. 

-
the initial preamble power preambleInitialReceivedTargetPower.

-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6). For NB-IoT the DELTA_PREAMBLE is set to 0.

-
for NB-IoT, the use of contention free random access ra-CFRA-Config.
The Random Access procedure shall be performed as follows:

-
Flush the Msg3 buffer;

-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
set the PREAMBLE_TRANSMISSION_COUNTER_CE to 1;

-
if the starting enhanced coverage level, or for NB-IoT the starting number of NPRACH repetitions, has been indicated in the PDCCH order which initiated the Random Access procedure, or if the starting enhanced coverage level has been provided by upper layers:

-
the MAC entity considers itself to be in that enhanced coverage level regardless of the measured RSRP;

-
else:

-
if the RSRP threshold of enhanced coverage level 3 is configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of enhanced coverage level 3 and the UE is capable of enhanced coverage level 3 then:

-
the MAC entity considers to be in enhanced coverage level 3;

-
else if the RSRP threshold of enhanced coverage level 2 configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of enhanced coverage level 2 and the UE is capable of enhanced coverage level 2 then:

-
the MAC entity considers to be in enhanced coverage level 2;

-
else if the measured RSRP is less than the RSRP threshold of enhanced coverage level 1 as configured by upper layers in rsrp-ThresholdsPrachInfoList then:

-
the MAC entity considers to be in enhanced coverage level 1;

-
else:

-
the MAC entity considers to be in enhanced coverage level 0;

-
set the backoff parameter value to 0 ms;

-
for the RN, suspend any RN subframe configuration; 

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).

NOTE:
There is only one Random Access procedure ongoing at any point in time in a MAC entity. If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.

NOTE:
An NB-IoT UE measures RSRP on the anchor carrier.

<End of the 1st modified section>

<Start of the 2nd modified section>

5.1.2    Random Access Resource selection

The Random Access Resource selection procedure shall be performed as follows: 

-
For BL UEs or UEs in enhanced coverage, select the PRACH resource set corresponding to the selected enhanced coverage level.

-
If, except for NB-IoT, ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled;

-
else, for NB-IoT, if ra-PreambleIndex (Random Access Preamble) and PRACH resource have been explicitly signalled:

-
the PRACH resource is that explicitly signalled;
-
if the ra-PreambleIndex signalled is not 000000:

-
if ra-CFRA-Config is configured:

-
the Random Access Preamble is set to nprach-SubcarrierOffset + nprach-NumCBRA-StartSubcarriers + (ra-PreambleIndex modulo (nprach-NumSubcarriers - nprach-NumCBRA-StartSubcarriers)), where nprach-SubcarrierOffset, nprach-NumCBRA-StartSubcarriers and nprach-NumSubcarriers are parameters in the currently used PRACH resource.

-
else:

-
the Random Access Preamble is set to nprach-SubcarrierOffset + (ra-PreambleIndex modulo nprach-NumSubcarriers), where nprach-SubcarrierOffset and nprach-NumSubcarriers are parameters in the currently used PRACH resource.

-
else:

-
select the Random Access Preamble group according to the PRACH resource and the support for multi-tone Msg3 transmission. A UE supporting multi-tone Msg3 shall only select the single-tone Msg3 Random Access Preambles group if there is no multi-tone Msg3 Random Access Preambles group.

-
randomly select a Random Access Preamble within the selected group.

-
else the Random Access Preamble shall be selected by the MAC entity as follows:

-
For BL UEs or UEs in enhanced coverage, if Random Access Preamble group B does not exist, select the Random Access Preambles group corresponding to the selected enhanced coverage level.

-
For NB-IoT, randomly select one of the PRACH resources corresponding to the selected enhanced coverage level according to the configured probability distribution, and select the Random Access Preambles group corresponding to the PRACH resource and the support for multi-tone Msg3 transmission. A UE supporting multi-tone Msg3 shall only select the single-tone Msg3 Random Access Preambles group if there is no multi-tone Msg3 Random Access Preambles group. 

-
If the UE supports 800 microseconds cyclic prefix length for NPRACH transmission and the nprach-Parameters-extendedCP-v15xy is configured for the target CEL, select NPRACH resource in nprach-Parameters-extendedCP-v15xy. 
-
Except for BL UEs or UEs in enhanced coverage in case preamble group B does not exist, or except for NB-IoT UEs, if Msg3 has not yet been transmitted, the MAC entity shall:

-
if Random Access Preambles group B exists and any of the following events occur:

-
the potential message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB;
-
the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC header is greater than messageSizeGroupA;

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if Msg3 is being retransmitted, the MAC entity shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
except for NB-IoT, set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigIndex (except for NB-IoT), the PRACH Mask Index (except for NB-IoT, see subclause 7.3), physical layer timing requirements [2] and in case of NB-IoT, the subframes occupied by PRACH resources related to a higher enhanced coverage level (a MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index, if any.

-
for NB-IoT UEs, BL UEs or UEs in enhanced coverage, select the ra-ResponseWindowSize and mac-ContentionResolutionTimer corresponding to the selected enhanced coverage level and PRACH.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

<End of the 2nd modified section>

<Start of the 3rd modified section>

6.1.5   MAC PDU (Random Access Response)

A MAC PDU consists of a MAC header and zero or more MAC Random Access Responses (MAC RAR) and optionally padding as described in figure 6.1.5-4.

The MAC header is of variable size.

A MAC PDU header consists of one or more MAC PDU subheaders; each subheader corresponding to a MAC RAR except for the Backoff Indicator subheader. If included, the Backoff Indicator subheader is only included once and is the first subheader included within the MAC PDU header.

A MAC PDU subheader consists of the three header fields E/T/RAPID (as described in figure 6.1.5-1) but for the Backoff Indicator subheader which consists of the five header field E/T/R/R/BI (as described in figure 6.1.5-2).

A MAC RAR consists of the four fields R/Timing Advance Command/UL Grant/Temporary C-RNTI (as described in figures 6.1.5-3, 6.1.5-3a and 6.1.5-3b). For BL UEs and UEs in enhanced coverage in enhanced coverage level 2 or 3 (see subclause 6.2 in [2]) the MAC RAR in figure 6.1.5-3a is used, for NB-IoT UEs (see subclause 16.3.3 in [2]) the MAC RAR in figure 6.1.5-3b is used, otherwise the MAC RAR in figure 6.1.5-3 is used.

Padding may occur after the last MAC RAR. Presence and length of padding is implicit based on TB size, size of MAC header and number of RARs.
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Figure 6.1.5-1: E/T/RAPID MAC subheader
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Figure 6.1.5-2: E/T/R/R/BI MAC subheader
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Figure 6.1.5-3: MAC RAR
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Figure 6.1.5-3a: MAC RAR for PRACH enhanced coverage level 2 or 3
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Figure 6.1.5-3b: MAC RAR for NB-IoT UEs
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Figure 6.1.5-4: Example of MAC PDU consisting of a MAC header and MAC RARs

<End of the 3rd modified section>

<Start of the 4th modified section>

6.2.2    MAC header for Random Access Response

The MAC header is of variable size and consists of the following fields:

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate at least another set of E/T/RAPID fields follows. The E field is set to "0" to indicate that a MAC RAR or padding starts at the next byte;

-
T: The Type field is a flag indicating whether the MAC subheader contains a Random Access ID or a Backoff Indicator. The T field is set to “0” to indicate the presence of a Backoff Indicator field in the subheader (BI). The T field is set to “1” to indicate the presence of a Random Access Preamble ID field in the subheader (RAPID);

-
R: Reserved bit, set to "0";

-
BI: The Backoff Indicator field identifies the overload condition in the cell. The size of the BI field is 4 bits;

-
RAPID: The Random Access Preamble IDentifier field identifies the transmitted Random Access Preamble (see subclause 5.1.3). The size of the RAPID field is 6 bits. For NB-IoT NPRACH subcarrier with 1.25khz subcarrier spacing, RAPID indicates the subcarrier group Identifier. The RAPID= floor (subcarrier  index / 3).
The MAC header and subheaders are octet aligned.

NOTE:
For NB-IoT, the Random Access Preamble IDentifier field corresponds to the start subcarrier index. For NB-IoT NPRACH subcarrier with 1.25khz subcarrier spacing, RAPID indicates the subcarrier group IDentifier, with value of floor (subcarrier  index / 3).
<End of the 4th modified section>

<Start of the 5th modified section>
6.2.3   MAC payload for Random Access Response

The MAC RAR is of fixed size and consists of the following fields:

-
R: Reserved bit, set to "0";

-
Timing Advance Command: The Timing Advance Command field indicates the index value TA (0, 1, 2… 1282) used to control the amount of timing adjustment that the MAC entity has to apply (see subclause 4.2.3 of [2]). The size of the Timing Advance Command field is 11 bits;

-
UL Grant: The Uplink Grant field indicates the resources to be used on the uplink (see subclause 6.2 of [2], or for NB-IoT UEs, see subclause 16.3.3 of [2]). The size of the UL Grant field is 20 bits, except for NB-IoT UEs, where the size of UL grant field is 15 bits, and except for BL UEs and UEs in enhanced coverage in enhanced coverage level 2 or 3, where the size of the UL grant field is 12 bits.

-
Temporary C-RNTI: The Temporary C-RNTI field indicates the temporary identity that is used by the MAC entity during Random Access. The size of the Temporary C-RNTI field is 16 bits.

-
Sub Id: For NB-IoT NPRACH subcarrier with 1.25khz subcarrier spacing, it is used to indicate the subcarrier sub identity in one subcarrier group, with value of (subcarrier index mod 3) +1. For other cases, set to "0".
The MAC RAR is octet aligned.

NOTE:
For NB-IoT NPRACH subcarrier with 1.25khz subcarrier spacing, the subcarrier index = RAPID *3 + Sub Id - 1.
<End of the 5th modified section>
5.3 Text proposals for 36.331
<Start of the 1st modified section>

–    SystemInformationBlockType1-NB

The SystemInformationBlockType1-NB message contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

SystemInformationBlockType1-NB message
-- ASN1START

SystemInformationBlockType1-NB ::=
SEQUENCE {


hyperSFN-MSB-r13




BIT STRING (SIZE (8)),


cellAccessRelatedInfo-r13


SEQUENCE {



plmn-IdentityList-r13



PLMN-IdentityList-NB-r13,



trackingAreaCode-r13



TrackingAreaCode,



cellIdentity-r13




CellIdentity,



cellBarred-r13





ENUMERATED {barred, notBarred},



intraFreqReselection-r13


ENUMERATED {allowed, notAllowed}


},


cellSelectionInfo-r13



SEQUENCE {



q-RxLevMin-r13





Q-RxLevMin,



q-QualMin-r13





Q-QualMin-r9


},


p-Max-r13






P-Max




OPTIONAL,
-- Need OP


freqBandIndicator-r13



FreqBandIndicator-NB-r13,


freqBandInfo-r13




NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR


multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,
-- Need OR


downlinkBitmap-r13




DL-Bitmap-NB-r13 



OPTIONAL,
-- Need OP,



eutraControlRegionSize-r13


ENUMERATED {n1, n2, n3}


OPTIONAL,
-- Cond inband


nrs-CRS-PowerOffset-r13



ENUMERATED {dB-6,      dB-4dot77, dB-3,














dB-1dot77, dB0,       dB1,














dB1dot23,  dB2,       dB3,














dB4,       dB4dot23,  dB5,














dB6,       dB7,       dB8,














dB9}

OPTIONAL,
-- Cond inband-SamePCI


schedulingInfoList-r13



SchedulingInfoList-NB-r13,


si-WindowLength-r13




ENUMERATED {ms160,  ms320,  ms480,
ms640, 














ms960,
ms1280, ms1600, spare1},


si-RadioFrameOffset-r13



INTEGER (1..15)

OPTIONAL,
-- Need OP 


systemInfoValueTagList-r13


SystemInfoValueTagList-NB-r13
OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SystemInformationBlockType1-NB-v1350
OPTIONAL

}

SystemInformationBlockType1-NB-v1350 ::=
SEQUENCE {


cellSelectionInfo-v1350



CellSelectionInfo-NB-v1350
OPTIONAL, 
-- Cond Qrxlevmin


nonCriticalExtension



SystemInformationBlockType1-NB-v1430
OPTIONAL

}

SystemInformationBlockType1-NB-v1430 ::=
SEQUENCE {


cellSelectionInfo-v1430



CellSelectionInfo-NB-v1430

OPTIONAL, 
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-NB-v1450




OPTIONAL

}

SystemInformationBlockType1-NB-v1450 ::= SEQUENCE {


nrs-CRS-PowerOffset-v1450



ENUMERATED {dB-6,  dB-4dot77, dB-3,














dB-1dot77, dB0,       dB1,














dB1dot23,  dB2,       dB3,














dB4,       dB4dot23,  dB5,














dB6,       dB7,       dB8,














dB9}

OPTIONAL,
-- Cond inband-SamePCI-ExceptAnchor


nonCriticalExtension



SystemInformationBlockType1-NB-v15xy
}
SystemInformationBlockType1-NB-v15xy ::=
SEQUENCE {


cellSelectionInfoExtendedCP-v15xy
CellSelectionInfoExtendedCP-NB-v15xy
OPTIONAL, -- Need OR


nonCriticalExtension



SEQUENCE {}



OPTIONAL

}

PLMN-IdentityList-NB-r13 ::=

SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-r13

PLMN-IdentityInfo-NB-r13 ::=

SEQUENCE {


plmn-Identity-r13





PLMN-Identity,


cellReservedForOperatorUse-r13


ENUMERATED {reserved, notReserved},


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}
OPTIONAL
-- Need OP

}

SchedulingInfoList-NB-r13 ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-r13

SchedulingInfo-NB-r13::=

SEQUENCE {


si-Periodicity-r13



ENUMERATED {rf64, rf128, rf256, rf512,













rf1024, rf2048, rf4096, spare},


si-RepetitionPattern-r13

ENUMERATED {every2ndRF, every4thRF, every8thRF, every16thRF},


sib-MappingInfo-r13



SIB-MappingInfo-NB-r13,


si-TB-r13





ENUMERATED {b56, b120, b208, b256, b328, b440, b552, b680}

}

SystemInfoValueTagList-NB-r13 ::= 
SEQUENCE (SIZE (1.. maxSI-Message-NB-r13)) OF











SystemInfoValueTagSI-r13

SIB-MappingInfo-NB-r13 ::= 


SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-r13

SIB-Type-NB-r13 ::=




ENUMERATED {











sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13, 











sibType14-NB-r13, sibType16-NB-r13, sibType15-NB-r14,











sibType20-NB-r14, sibType22-NB-r14}

CellSelectionInfo-NB-v1350 ::=

SEQUENCE {


delta-RxLevMin-v1350



INTEGER (-8..-1)

}

CellSelectionInfo-NB-v1430 ::=

SEQUENCE {


powerClass14dBm-Offset-r14


ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
OPTIONAL,
--
Need OP


ce-authorisationOffset-r14


ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
--
Need OP

}

CellSelectionInfoExtendedCP-NB-v15xy ::=

SEQUENCE {


q-RxLevMin-ExtendedCP-v15xy





Q-RxLevMin-v15xy,


q-QualMin-ExtendedCP-v15xy





Q-QualMin-r9

    ce-authorisationOffset-ExtendedCP-v15xy


ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
--
Need OP

}
-- ASN1STOP

	SystemInformationBlockType1-NB field descriptions

	attachWithoutPDN-Connectivity

If present, the field indicates that attach without PDN connectivity as specified in TS 24.301 [35] is supported for this PLMN.

	ce-authorisationOffset

Parameter “Qoffsetauthorization” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.

If the field is absent, the value of 0 dB shall be used for “Qoffsetauthorization”.

	ce-authorisationOffset-ExtendedCP

Parameter “Qoffsetauthorization-ExtendedCP” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.

If the field is absent, the value of 0 dB shall be used for “Qoffsetauthorization-ExtendedCP”.

	cellBarred

Barred means the cell is barred, as defined in TS 36.304 [4].

	cellIdentity

Indicates the cell identity.

	cellReservedForOperatorUse

As defined in TS 36.304 [4].

	cellSelectionInfo

Cell selection information as specified in TS 36.304 [4].

	CellSelectionInfoExtendedCP

Cell selection information for Extended CP as specified in TS 36.304 [4].

	downlinkBitmap

NB-IoT downlink subframe configuration for downlink transmission. If the bitmap is not present, the UE shall assume that all subframes are valid (except for subframes carrying NPSS/NSSS/NPBCH/SIB1-NB) as specified in TS 36.213 [23, 16.4].

	eutraControlRegionSize

Indicates the control region size of the E-UTRA cell for the in-band operation mode, see TS 36.213 [23]. Unit is in number of OFDM symbols.

	freqBandInfo

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, 6.2.4F] for the frequency band in freqBandIndicator.

	hyperSFN-MSB

Indicates the 8 most significant bits of hyper-SFN. Together with hyperSFN-LSB in MIB-NB, the complete hyper-SFN is built up. hyper-SFN is incremented by one when the SFN wraps around.

	intraFreqReselection

Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 36.304 [4].

	multiBandInfoList

A list of additional frequency band indicators, additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42, table 5.5-1]. If the UE supports the frequency band in the freqBandIndicator IE it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList IE.

	nrs-CRS-PowerOffset

NRS power offset between NRS and E-UTRA CRS, see TS 36.213 [23, 16.2.2]. Unit in dB. Default value of 0.

	plmn-IdentityList

List of PLMN identities. The first listed PLMN-Identity is the primary PLMN.

	powerClass14dBm-Offset
Parameter “Poffset” in TS 36.304 [4]. Only applicable for UE supporting powerClassNB-14dBm. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on. If the fied is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4].

	p-Max

Value applicable for the cell. If absent the UE applies the maximum power according to the UE capability.

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4].

	q-RxLevMin, delta-RxLevMin

Parameter Qrxlevmin in TS 36.304 [4]. If delta-RxLevMin is not included, actual value Qrxlevmin = q-RxLevMin * 2 [dBm]. If delta-RxLevMin is included, actual value Qrxlevmin = (q-RxLevMin + delta-RxLevMin) * 2 [dBm].

	schedulingInfoList

Indicates additional scheduling information of SI messages.

	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf256 denotes 256 radio frames, rf512 denotes 512 radio frames, and so on.

	si-RadioFrameOffset

Offset in number of radio frames to calculate the start of the SI window.

If the field is absent, no offset is applied.

	si-RepetitionPattern

Indicates the starting radio frames within the SI window used for SI message transmission. Value every2ndRF corresponds to every 2 radio frames, value every4thRF corresponds to every 4 radio frames and so on. The first transmission of the SI message is transmitted from the first radio frame of the SI window.

	si-TB

This field indicates the transport block size in number of bits and the corresponding number of consecutive NB-IoT downlink subframes that are used to broadcast the SI message. Value b56 corresponds to 56 bits, b120 corresponds to 120 bits and so on. TBS of 56 bits and 120 bits are transmitted over 2 sub-frames, other TBS are transmitted over 8 sub-frames, see TS 36.213 [23, Table 16.4.1.5.1-1].

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms160 denotes 160 milliseconds, ms320 denotes 320 milliseconds and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message. There is no mapping information of SIB2-NB; it is always present in the first SystemInformation message listed in the schedulingInfoList list.

	systemInfoValueTagList

Indicates SI message specific value tags. It includes the same number of entries, and listed in the same order, as in SchedulingInfoList.

	systemInfoValueTagSI

SI message specific value tag as specified in Clause 5.2.1.3. Common for all SIBs within the SI message other than SIB14-NB.

	trackingAreaCode

A trackingAreaCode that is common for all the PLMNs listed. 


	Conditional presence
	Explanation

	inband
	The field is mandatory present if IE operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI. Otherwise the field is not present.

	inband-SamePCI
	The field is mandatory present, if IE operationModeInfo in MIB-NB is set to inband-SamePCI. Otherwise the field is not present.

	inband-SamePCI-ExceptAnchor
	The field is optionally present if IE operationModeInfo in MIB-NB is set to a value other than inband-SamePCI, and at least one non-anchor carrier is inband carrier and uses the same PCI as the E-UTRA carrier. Otherwise the field is not present.

	Qrxlevmin
	This field is optionally present, Need OR, if q-RxLevMin is set to the minimum value.  Otherwise the field is not present.


<End of the 1st modified section>

<Start of the 2nd modified section>

·   SystemInformationBlockType3-NB

The IE SystemInformationBlockType3-NB contains cell re-selection information common for intra-frequency, and inter-frequency cell re-selection as well as intra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3-NB information element
-- ASN1START

SystemInformationBlockType3-NB-r13 ::=
SEQUENCE {


cellReselectionInfoCommon-r13


SEQUENCE {



q-Hyst-r13







ENUMERATED {














dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,














dB12, dB14, dB16, dB18, dB20, dB22, dB24














}


},


cellReselectionServingFreqInfo-r13

SEQUENCE {



s-NonIntraSearch-r13




ReselectionThreshold


},


intraFreqCellReselectionInfo-r13

SEQUENCE {



q-RxLevMin-r13






Q-RxLevMin,



q-QualMin-r13






Q-QualMin-r9


OPTIONAL,
-- Need OP



p-Max-r13







P-Max




OPTIONAL,
-- Need OP



s-IntraSearchP-r13





ReselectionThreshold,



t-Reselection-r13





T-Reselection-NB-r13


},


freqBandInfo-r13





NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR

 
multiBandInfoList-r13




SEQUENCE (SIZE (1..maxMultiBands)) OF 













NS-PmaxList-NB-r13


OPTIONAL,
-- Need OR


lateNonCriticalExtension




OCTET STRING



OPTIONAL,


...,


[[
intraFreqCellReselectionInfo-v1350
IntraFreqCellReselectionInfo-NB-v1350 OPTIONAL 
-- Cond Qrxlevmin


]], 


[[
intraFreqCellReselectionInfo-v1360
IntraFreqCellReselectionInfo-NB-v1360 OPTIONAL 
-- Need OR


]],


[[ 
intraFreqCellReselectionInfo-v1430
IntraFreqCellReselectionInfo-NB-v1430 OPTIONAL 
-- Need OR 


]],


[[ 
cellReselectionInfoCommon-v1450

CellReselectionInfoCommon-NB-v1450
OPTIONAL 
-- Need OR


]]
 [[ 
intraFreqCellSelectionInfoExtendedCP-v15xy
IntraFreqCellSelectionInfoExtendedCP-NB-v15xy OPTIONAL 
-- Need OR 


]]
}

IntraFreqCellReselectionInfo-NB-v1350 ::=
SEQUENCE {


delta-RxLevMin-v1350





INTEGER (-8..-1)

}

IntraFreqCellReselectionInfo-NB-v1360 ::=
SEQUENCE {


s-IntraSearchP-v1360






ReselectionThreshold-NB-v1360

}

IntraFreqCellReselectionInfo-NB-v1430 ::=
SEQUENCE {


powerClass14dBm-Offset-r14

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
OPTIONAL,
-- Need OP


ce-AuthorisationOffset-r14

ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
-- Need OP

}

CellReselectionInfoCommon-NB-v1450 ::=
SEQUENCE {


s-SearchDeltaP-r14




ENUMERATED {dB6, dB9, dB12, dB15}

}
IntraFreqCellSelectionInfoExtendedCP-NB-v15xy ::=
SEQUENCE {


q-RxLevMin-ExtendedCP-v15xy





Q-RxLevMin-v15xy,


q-QualMin-ExtendedCP-v15xy





Q-QualMin-r9

    ce-AuthorisationOffset-ExtendedCP-v15xy


ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
--
Need OP

}

-- ASN1STOP

	SystemInformationBlockType3-NB field descriptions

	ce-AuthorisationOffset

Parameter “Qoffsetauthorization” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.

If the field is absent, the UE applies the value of ce-authorisationOffset in SystemInformationBlockType1-NB. 

	ce-AuthorisationOffset-ExtendedCP
Parameter “Qoffsetauthorization-ExtendedCP” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.

If the field is absent, the value of 0 dB shall be used for “Qoffsetauthorization-ExtendedCP”.

	multiBandInfoList

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, 6.2.4F] applicable for the intra-frequency neighbouring NB-IoT cells if the UE selects the frequency band from freqBandIndicator in SystemInformationBlockType1-NB.

	powerClass14dBm-Offset
Parameter “Poffset” in TS 36.304 [4], only applicable for UE supporting powerClassNB-14dBm. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on. If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4].

	p-Max

Value applicable for the intra-frequency neighbouring E-UTRA cells. If absent the UE applies the maximum power according to the UE capability.

	q-Hyst

Parameter Qhyst in TS 36.304 [4], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4], applicable for intra-frequency neighbour cells. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMin-ExtendedCP
Parameter “Qqualmin-ExtendedCP” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin-ExtendedCP.

	q-RxLevMin, delta-RxLevMin

Parameter “Qrxlevmin” in TS 36.304 [4], applicable for intra-frequency neighbour cells. If delta-RxLevMin is not included, actual value Qrxlevmin = q-RxLevMin * 2 [dBm]. If delta-RxLevMin is included, actual value Qrxlevmin = (q-RxLevMin + delta-RxLevMin) * 2 [dBm].

	q-RxLevMin-ExtendedCP

Parameter “Qrxlevmin-ExtendedCP” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qrxlevmin-ExtendedCP.

	s-IntraSearchP

Parameter “SIntraSearchP” in TS 36.304 [4]. 

In case s-IntraSearchP-v1360 is included, the UE shall ignore s-IntraSearchP (i.e. without suffix).

	s-NonIntraSearch

Parameter “SnonIntraSearchP” in TS 36.304 [4].

	s-SearchDeltaP

Parameter “SSearchDeltaP” in TS 36.304 [4]. This parameter is only applicable for UEs supporting relaxed monitoring as specified in TS 36.306 [5]. Value dB6 corresponds to 6 dB, dB9 corresponds to 9 dB and so on.

	t-Reselection

Parameter “TreselectionNB-IoT_Intra” in TS 36.304 [4].


	Conditional presence
	Explanation

	Qrxlevmin
	This field is optionally present, Need OR, if q-RxLevMin is set to the minimum value. Otherwise the field is not present.


<End of the 2nd modified section>

<Start of the 3rd  modified section>
· SystemInformationBlockType5-NB

The IE SystemInformationBlockType5-NB contains information relevant only for inter-frequency cell re-selection i.e. information about other NB-IoT frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
SystemInformationBlockType5-NB information element

-- ASN1START

SystemInformationBlockType5-NB-r13 ::=
SEQUENCE {


interFreqCarrierFreqList-r13


InterFreqCarrierFreqList-NB-r13,


t-Reselection-r13





T-Reselection-NB-r13,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


...,


[[
scptm-FreqOffset-r14



INTEGER (1..8)




OPTIONAL
-- Need OP


]]

}

InterFreqCarrierFreqList-NB-r13 ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-NB-r13

InterFreqCarrierFreqInfo-NB-r13 ::=
SEQUENCE {


dl-CarrierFreq-r13




CarrierFreq-NB-r13,


q-RxLevMin-r13





Q-RxLevMin,


q-QualMin-r13





Q-QualMin-r9




OPTIONAL,

-- Need OP


p-Max-r13






P-Max






OPTIONAL,

-- Need OP


q-OffsetFreq-r13




Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList-r13


InterFreqNeighCellList-NB-r13
OPTIONAL, 

-- Need OR


interFreqBlackCellList-r13


InterFreqBlackCellList-NB-r13
OPTIONAL, 

-- Need OR


multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,

-- Need OR


...,


[[
delta-RxLevMin-v1350


INTEGER (-8..-1)

OPTIONAL 
-- Cond Qrxlevmin


]],


[[
powerClass14dBm-Offset-r14

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}

OPTIONAL,
--
Need OP



ce-AuthorisationOffset-r14

ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
-- Need OP


]]
[[
q-RxLevMin-ExtendedCP-v15xy





Q-RxLevMin-v15xy,


    q-QualMin-ExtendedCP-v15xy





Q-QualMin-r9

ce-authorisationOffset-ExtendedCP-v15xy


ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
--
Need OP

     ]]
}

InterFreqNeighCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF PhysCellId

InterFreqBlackCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellId

-- ASN1STOP

	SystemInformationBlockType5-NB field descriptions

	ce-AuthorisationOffset

Parameter “Qoffsetauthorization” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on. If the field is absent, the UE applies the value of ce-authorisationOffset in SystemInformationBlockType1-NB.

	ce-authorisationOffset-ExtendedCP

Parameter “Qoffsetauthorization-ExtendedCP” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.

If the field is absent, the value of 0 dB shall be used for “Qoffsetauthorization-ExtendedCP”.

	p-Max

Value applicable for the neighbouring NB-IoT cells on this carrier frequency. If absent the UE applies the maximum power according to the UE capability.

	interFreqBlackCellList

List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList

List of neighbouring inter-frequencies. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the E-ARFCN used to indicate this. 

	interFreqNeighCellList

List of inter-frequency neighbouring cells.

	multiBandInfoList

Indicates the list of frequency bands, with the associated additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, 6.2.4], in addition to the band represented by dl-CarrierFreq for which cell reselection parameters are common.

	powerClass14dBm-Offset 

Parameter “Poffset” in TS 36.304 [4], only applicable for UE supporting powerClassNB-14dBm. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on. If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4]

	q-OffsetFreq

Parameter “Qoffsetfrequency” in TS 36.304 [4].

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMin-ExtendedCP

Parameter “Qqualmin-ExtendedCP” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin-ExtendedCP.

	q-RxlevMin, delta-RxLevMin

Parameter “QRxLevmin” in TS 36.304 [4]. If delta-RxLevMin is not included, actual value Qrxlevmin = q-RxLevMin * 2 [dBm]. If delta-RxLevMin is included, actual value Qrxlevmin = (q-RxLevMin + delta-RxLevMin) * 2 [dBm].

	q-RxLevMin-ExtendedCP

Parameter “Qrxlevmin-ExtendedCP” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qrxlevmin-ExtendedCP.

	scptm-FreqOffset
Parameter QoffsetSCPTM in TS 36.304 [4]. Actual value QoffsetSCPTM = field value * 2 [dB].

If the field is absent, the UE uses infinite dBs for the SC-PTM frequency offset with cell ranking as specified in TS 36.304 [4].

	t-Reselection

Parameter “TreselectionNB-IoT_Inter” in TS 36.304 [4].


	Conditional presence
	Explanation

	Qrxlevmin
	This field is optionally present, Need OR, if q-RxLevMin is set to the minimum value.  Otherwise the field is not present.


<End of the 3rd modified section>

<Start of the 4th  modified section>

· SystemInformationBlockType22-NB

The IE SystemInformationBlockType22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers.  

SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14  




DL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR


ul-ConfigList-r14  




UL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR


pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config


nprach-ProbabilityAnchorList-r14
NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config


lateNonCriticalExtension


OCTET STRING




OPTIONAL,

...

}

DL-ConfigCommonList-NB-r14 ::=
 
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












DL-ConfigCommon-NB-r14 

UL-ConfigCommonList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-ConfigCommon-NB-r14

DL-ConfigCommon-NB-r14 ::=


SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-Config-r14  




PCCH-Config-NB-r14


OPTIONAL, -- Need OR


...

}

PCCH-Config-NB-r14 ::=



SEQUENCE {


npdcch-NumRepetitionPaging-r14

ENUMERATED {












r1, r2, r4, r8, r16, r32, r64, r128, 












r256, r512, r1024, r2048, 












spare4, spare3, spare2, spare1} OPTIONAL, -- Need OP


pagingWeight-r14





PagingWeight-NB-r14 
DEFAULT w1,


...

}

PagingWeight-NB-r14
::= 


ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,













w9, w10, w11, w12, w13, w14, w15, w16}

UL-ConfigCommon-NB-r14 ::=


SEQUENCE {


ul-CarrierFreq-r14




CarrierFreq-NB-r13,


nprach-ParametersList-r14  


NPRACH-ParametersList-NB-r14
OPTIONAL, -- Need OR
    nprach-ParametersList-extendedCP-v15xy NPRACH-ParametersList-extendedCP-NB-v15xy 
OPTIONAL, -- Need OR

...

}

NPRACH-ParametersList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF 












NPRACH-Parameters-NB-r14

NPRACH-ParametersList-extendedCP-NB-v15xy ::=

SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF 










NPRACH-Parameters-extendedCP-NB-v15xy
NPRACH-Parameters-NB-r14 ::=


SEQUENCE {


nprach-Parameters-r14




SEQUENCE {



nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 
















ms320, ms640, ms1280, ms2560} 














OPTIONAL,
-- NEED OP 



nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 
















ms128, ms256, ms512, ms1024}














OPTIONAL,
-- NEED OP



nprach-SubcarrierOffset-r14



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1} 














OPTIONAL,
-- NEED OP



nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 














 OPTIONAL,
-- NEED OP



nprach-SubcarrierMSG3-RangeStart-r14
ENUMERATED {zero, oneThird, twoThird, one}














OPTIONAL,
-- NEED OP



npdcch-NumRepetitions-RA-r14


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
















r256, r512, r1024, r2048, 
















spare4, spare3, spare2, spare1} 














OPTIONAL,
-- NEED OP



npdcch-StartSF-CSS-RA-r14



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 















OPTIONAL,
-- NEED OP



npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}














OPTIONAL,
-- NEED OP



nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,
















n32, n34, n35, n36, n40, n44, n46, n48}














OPTIONAL,
-- NEED OP  



npdcch-CarrierIndex-r14




INTEGER (1..maxNonAnchorCarriers-NB-r14) 














OPTIONAL, 
-- Need OP 



...


}
OPTIONAL
-- Need OR

}

NPRACH-ParametersList-extendedCP-NB-v15xy ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-extendedCP-NB-v15xy 

NPRACH-Parameters-extendedCP-NB-v15xy::=


SEQUENCE {


nprach-Parameters-extendedCP-v15xy



SEQUENCE {


  
nprach-Periodicity-v15xy 



ENUMERATED {ms40, ms80, ms160, ms240, 
















ms320, ms640, ms1280, ms2560} 














OPTIONAL,
-- NEED OP 


 
nprach-StartTime-v15xy




ENUMERATED {ms8, ms16, ms32, ms64, 
















ms128, ms256, ms512, ms1024}














OPTIONAL,
-- NEED OP


 
nprach-SubcarrierOffset-v15xy


ENUMERATED {n0, n36, n72, n108, n6, n54, n102, spare1} 


 











OPTIONAL,
-- NEED OP


 
nprach-NumSubcarriers-v15xy



ENUMERATED {n36, n72, n108, n144} 














 OPTIONAL,
-- NEED OP


 
nprach-SubcarrierMSG3-RangeStart-v15xy 
ENUMERATED {zero, oneThird, twoThird, one}














OPTIONAL,
-- NEED OP


 
npdcch-NumRepetitions-RA-v15xy


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
















r256, r512, r1024, r2048, 
















spare4, spare3, spare2, spare1} 














OPTIONAL,
-- NEED OP


 
npdcch-StartSF-CSS-RA-v15xy



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 















OPTIONAL,
-- NEED OP


 
npdcch-Offset-RA-v15xy




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}














OPTIONAL,
-- NEED OP


 
nprach-NumCBRA-StartSubcarriers-v15xy
ENUMERATED {n24, n30, n33, n36, n60, n66, n69, n72,















n96, n102, n105, n108, n120, n132, n138, n144}














OPTIONAL,
-- NEED OP  


 
npdcch-CarrierIndex-v15xy



INTEGER (1..maxNonAnchorCarriers-NB-r14) 














OPTIONAL, 
-- Need OP 



...


}

OPTIONAL
-- Need OR
}
NPRACH-ProbabilityAnchorList-NB-r14 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF













NPRACH-ProbabilityAnchor-NB-r14

NPRACH-ProbabilityAnchor-NB-r14 ::=

SEQUENCE {


nprach-ProbabilityAnchor-r14


ENUMERATED {













zero, oneSixteenth, oneFifteenth, oneFourteenth, 













oneThirteenth, oneTwelfth, oneEleventh, oneTenth,













oneNinth, oneEighth, oneSeventh, oneSixth,













oneFifth, oneFourth, oneThird, oneHalf} 















OPTIONAL 
-- Need OP 

}

-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	dl-CarrierConfig
Provides the configuration of the DL non-anchor carrier.

	dl-ConfigList 

List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access.

	npdcch-CarrierIndex

Index of the carrier in the list of DL non anchor carriers. The first entry in the list has index ‘1’, the second entry has index ‘2’ and so on.

If the field is absent, the DL anchor carrier is used.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-NumRepetitionPaging configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-NumRepetitions-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies. 

	npdcch-Offset-RA
Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-Offset-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	npdcch-StartSF-CSS-RA
Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-StartSF-CSS-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers from which a UE can randomly select a start subcarrier as specified in TS 36.321 [6]. The start subcarrier indices that the UE is allowed to randomly select from, are given by:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1]. 

If the field is absent, the value of nprach-NumCBRA-StartSubcarriers configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers.

If the field is absent, the value of nprach-NumSubcarriers configured in SystemInformationBlockType2-NB for the PRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-ParametersList

Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.

E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-Parameters, nprach-Parameters-extendedCP

If nprach-Parameters-extendedCP is configured for the target CEL and the UE supports extendedCP, nprach-Parameters-extendedCP will be used, else, nprach-Parameters is used.

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent, the value of nprach-Periodicity configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry in nprach-ParametersList applies.

	nprach-ProbabilityAnchor

Configure the selection probability for the anchor carrier NPRACH resource. Value zero corresponds to a probability of 0, oneSixteenth corresponds to the probability of 1/16, oneFifteenth corresponds to the probability of 1/15, and so on. 

If the field is absent, the selection probability of the anchor carrier NPRACH resource is 1.
All non-anchor carriers NPRACH resources have equal probability between them. The probability of selecting a non-anchor carrier NPRACH resource is (1- nprach-ProbabilityAnchor).


	nprach-ProbabilityAnchorList

Configures the selection probability for each NPRACH resource on the anchor carrier.  
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent, the value of nprach-StartTime configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0.

If the field is absent, the value of nprach-SubcarrierOffset configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.

If nprach-SubcarrierMSG3-RangeStart is equal to oneThird or twoThird the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1] 

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1] 

for the multi-tone Msg3 NPRACH partition;

If the field is absent, the value of nprach-SubcarrierMSG3-RangeStart configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	pagingWeight

Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

The paging load for a carrier 'i' is equal to w(i)/W where i is equal to 0 for the anchor carrier and equal to the index of the carrier in the dl-ConfigList for a non-anchor carrier, W is the sum of the weights of all paging carriers.

To avoid correlation between paging carrier and paging occasion, the weights should be assigned such that:  nB * W <= 16384.

	pagingWeightAnchor

Weight of the anchor carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

If the field is absent, the (default) value of w0 is applied, i.e. the anchor carrier is not used for paging.

	pcch-Config

Configure the PCCH parameters for the non-anchor DL carrier.

	ul-CarrierFreq

UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42, 5.7.3F]. 

	ul-ConfigList, 
List of UL non-anchor carriers and associated configuration that can be used for random access. 


	Conditional presence
	Explanation

	pcch-Config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	nprach-config
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.


<End of the 4th modified section>

<Start of the 5th modified section>

· RadioResourceConfigCommonSIB-NB

The IE RadioResourceConfigCommonSIB-NB is used to specify common radio resource configurations in the system information, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommonSIB-NB information element
-- ASN1START

RadioResourceConfigCommonSIB-NB-r13 ::=
SEQUENCE {


rach-ConfigCommon-r13 




RACH-ConfigCommon-NB-r13,


bcch-Config-r13 





BCCH-Config-NB-r13,


pcch-Config-r13 





PCCH-Config-NB-r13,


nprach-Config-r13





NPRACH-ConfigSIB-NB-r13,


npdsch-ConfigCommon-r13




NPDSCH-ConfigCommon-NB-r13,


npusch-ConfigCommon-r13




NPUSCH-ConfigCommon-NB-r13,


dl-Gap-r13







DL-GapConfig-NB-r13


OPTIONAL,

-- Need OP


uplinkPowerControlCommon-r13


UplinkPowerControlCommon-NB-r13,


...,


[[
nprach-Config-v1330




NPRACH-ConfigSIB-NB-v1330
OPTIONAL

-- Need OR

]],


[[
nprach-Config-v1450




NPRACH-ConfigSIB-NB-v1450
OPTIONAL

-- Cond EnhPowerControl


]]

[[
nprach-Config-v15xy




NPRACH-ConfigSIB-NB-v15xy
OPTIONAL

-- Need OR

]]
}
}

BCCH-Config-NB-r13 ::=




SEQUENCE {


modificationPeriodCoeff-r13



ENUMERATED {n16, n32, n64, n128}

}

PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-r13




ENUMERATED {rf128, rf256, rf512, rf1024},


nB-r13








ENUMERATED {













fourT, twoT, oneT, halfT, quarterT, one8thT,













one16thT, one32ndT, one64thT,













one128thT, one256thT, one512thT, one1024thT,













spare3, spare2, spare1},


npdcch-NumRepetitionPaging-r13


ENUMERATED {













r1, r2, r4, r8, r16, r32, r64, r128, 













r256, r512, r1024, r2048, 













spare4, spare3, spare2, spare1}

}

-- ASN1STOP

	RadioResourceConfigCommonSIB-NB field descriptions

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf128 corresponds to 128 radio frames, rf256 corresponds to 256 radio frames and so on.

	dl-Gap

Downlink transmission gap configuration for the anchor carrier. See TS 36.211 [21, 10.2.3.4]. If the field is absent, there is no gap.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n16 corresponds to value 16, n32 corresponds to value 32, and so on. The BCCH modification period should be larger or equal to 40.96s.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23, 16.6].


	Conditional presence
	Explanation

	EnhPowerControl
	This field is optional present, need OR, if PowerRampingParameters-NB-v1450 is included in SIB2-NB. Otherwise the field is not present.


<End of the 5th modified section>

<Start of the 6th modified section>
· NPRACH-ConfigSIB-NB

The IE NPRACH-ConfigSIB-NB is used to specify the NPRACH configuration for the anchor carrier.

NPRACH-ConfigSIB-NB information elements
-- ASN1START

NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR


nprach-ParametersList-r13

NPRACH-ParametersList-NB-r13

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330

}

NPRACH-ConfigSIB-NB-v1450 ::=

SEQUENCE {


maxNumPreambleAttemptCE-r14


ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1}

}

NPRACH-ConfigSIB-NB-v15xy ::=

SEQUENCE {
    nprach-ParametersList-extendedCP-v15xy  

NPRACH-ParametersList-extendedCP-NB-v15xy
OPTIONAL, -- need OR

}

NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330

NPRACH-Parameters-NB-r13::=


SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},


nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},


nprach-SubcarrierOffset-r13



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},


npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 















n32, n34, n35, n36, n40, n44, n46, n48}

}

RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP

	NPRACH-ConfigSIB-NB field descriptions

	maxNumPreambleAttemptCE

Maximum number of preamble transmission attempts per NPRACH resource. See TS 36.321 [6].

If the UE supports enhanced random access power control and maxNumPreambleAttemptCE-r14 is included, the UE shall use maxNumPreambleAttemptCE-r14 instead of maxNumPreambleAttemptCE-r13 for the first entry in nprach-ParametersList.

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6].

	npdcch-Offset -RA 

Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6].

	npdcch-StartSF-CSS-RA 

Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6].

	nprach-CP-Length

Cyclic prefix length for NPRACH transmission (TCP), see TS 36.211 [21, 10.1.6]. Value us66dot7 corresponds to 66.7 microseconds and, value us266dot7 corresponds to 266.7 microseconds

Notes: If nprach-ParametersList-extendedCP-v15xy is included in SIB, the cell supports 800 microseconds cyclic prefix length for NPRACH transmission. 

	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers from which a UE can randomly select a start subcarrier as specified in TS 36.321 [6]. The start subcarrier indices that the UE is allowed to randomly select from, are given by:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1]

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers.

	nprach-ParametersList

Configures NPRACH parameters for each NPRACH resource. Up to three PRACH resources can be configured in a cell. Each NPRACH resource is associated with a different number of NPRACH repetitions.

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.

If nprach-SubcarrierMSG3-RangeStart is equal to oneThird}or twoThird the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1] 

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1] 

for the multi-tone Msg3 NPRACH partition;

	numRepetitionsPerPreambleAttempt

Number of NPRACH repetitions per attempt for each NPRACH resource, See TS 36.211 [21, 10.1.6].

	rsrp-ThresholdsPrachInfoList

The criterion for UEs to select a NPRACH resource. Up to 2 RSRP threshold values can be signalled. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2. See TS 36.321 [6]. If absent, there is only one NPRACH resource.

A UE that supports powerClassNB-14dBm-r14 shall correct the RSRP threshold values before applying them as follows:

RSRP threshold = Signalled RSRP threshold - min{0, (14-min(23, P-Max)) where P-Max:  is the value of p-Max field in SystemInformationBlockType1-NB.


<End of the 6th modified section>

<Start of the 7th modified section>

Q-RxLevMin-v15xy
The IE Q-RxLevMin-r15 is used to indicate for cell selection/ re-selection the required minimum received RSRP level in the (E-UTRA) cell. Corresponds to parameter Qrxlevmin in TS 36.304 [4]. Actual value Qrxlevmin = field value * 2 [dBm].



Q-RxLevMin information element

-- ASN1START

Q-RxLevMin-r15 ::=





INTEGER (-78..-22)
-- ASN1STOP

<End of the 7th modified section>
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