Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #103 
R2-1811547
Gothenburg, Sweden, 20th - 24th August 2018
Agenda Item:
9.13.1
Source: 
Huawei, HiSilicon
Title:  
Remaining issues for NB-IoT except EDT
Document for:
Discussion and Decision
1 Introduction
In this contribution, we discuss issues on NB-IoT raised during theASN.1 review with a class 3 on the following topics:
· Delta configuration for NPRACH resources for EDT, TDD and Fmt2 (H621)

· EDT (H621)

· Additional SIB1 transmission (H658)
· Scheduling Request (H647, H648, H649)
· Wake-up signal (H652, H655, H656, H657)

· Enhancements to standalone (H622, H623)

· NPRACH range (H626, H627, H629, H659)
This contribution is based on the merged RRC specification used as for the ASN.1 review [1]. 
2 Discussion
2.1 Delta configuration for NPRACH resources 

Delta configuration for nprach-ParametersList-EDT (H621)

In SystemInformationBlockType22-NB, the rules for delta configuration for the fields in nprach-ParametersList-EDT are specified individually for each parameter while they are the same for all parameters. This leads to unnecessary duplication.
In the description of the rule for delta configuration, it is not clear that delta configuration is related to the legacy NPRACH resource on the same uplink carrier.
Proposal 1: Clarify that delta configuration is related to the legacy NPRACH resource on the same uplink carrier, if present.

Proposal 2: Move the rules for delta configuration in a NOTE after the table.  

Note that, in a Rel-14 CR [2], it is proposed to move IE NPRACH-ParametersList-NB-r14 and IE NPRACH-Parameters-NB-r14 to NPRACH-ConfigSIB-NB.
Delta configuration for nprach-ParametersList-TDD and nprach-ParametersListFMT2 (H640)

In NPRACH-ConfigSIB-NB, the note describing the rules for delta configuration for the different types of NPRACH resource should be outside the table. Also, the description of the rules should be consistent between the different types of NPRACH resources, including EDT. 
Proposal 3: Move the note outside the table and align the wording across the different types of NPRACH resources, including EDT.
2.2 EDT

Procedure text for inclusion of cqi-NPDCCH in RRCEarlyDataRequest-NB (H103)
The field cqi-NPDCCH is defined as OPTIONAL Need OP in RRCEarlyDataRequest-NB message but the inclusion is not specified in the procedure text.
Proposal 4: Add the procedure text in section 5.3.3.b, similar to the existing text for RRCConnectionRequest in section 5.3.3.
	1>
if the UE is a NB-IoT UE:

2>
if the UE supports DL channel quality reporting and cqi-Reporting is present in SystemInformationBlockType2-NB:

3>
set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the serving cell as specified in TS 36.133 [16];

NOTE:
The downlink channel quality measurements may use measurement period T1 or T2, as defined in TS 36.133 [16]. In case period T2 is used the RRC-MAC interactions are left to UE implementation. 


2.3 Additional SIB1 transmission

Capability for addition SIB1 transmission (H658)
RAN2 has agreed that support of Additional SIB1 Transmission was optional at the UE without capability reporting.

However, RAN1 has agreed that a UE supporting Additional SIB1 transmission interprets subframe #3 not containing additional SystemInformationBlockType1-NB transmission as a NB-IoT DL subframe when monitoring NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space. See extract TS 36.213 section 16.4
	except when the UE is configured with higher layer parameter additionalTransmissionSIB1, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.


eNB needs to know how the UE interprets the downlinkBitmap in USS and capability reporting is needed.
Proposal 5: Introduce a new capability addTransmissionSIB1 in UE-Capability-NB.
2.4 Scheduling Request
Value range of nprach-ResourceIndex (H647)

In the running CR [1], the parameter is specified as follows:

nprach-ResourceIndex-15



INTEGER (0..maxNPRACH-Resources-NB-r13)

	nprach-ResourceIndex

Index of the NPRACH resource in the list of NPRACH resources in NPRACH-ParametersList or NPRACH-ParametersList-Fmt2 for the indicated UL carrier.

E-TRAN configures a NPRACH resource in NPRACH-ParametersList-Fmt2 only to UEs that have reported support of NPRACH resource Format2.


The index should point to a valid NPRACH resource thus only 3 values are possible. To align with the code points when signalled in a PDCCH order, the range should be 0..2.

In the field description, it is not clear that the indicated UL carrier is the carrier indicated by nprach-CarrierIndex.
Proposal 6: Introduce a new constant maxNPRACH-Resources-1-NB-r15 equal to 2 and change the range to INTEGER (0..maxNPRACH-Resources-1-NB-r15).

Proposal 7: Correct the field description of nprach-ResourceIndex.
	nprach-ResourceIndex

Index of the NPRACH resource in the list of NPRACH resources in NPRACH-ParametersList or NPRACH-ParametersList-Fmt2 for the indicated UL carrier indicated by nprach-CarrierIndex. The first entry in the list has index '0', the second entry has index '1' and so on.  

E-TRAN configures a NPRACH resource in NPRACH-ParametersList-Fmt2 only to UEs that have reported support of NPRACH resource Format2.


Value range and definition of sr-prohibitTimer (H648)

Within the description of IE SchedulingRequestConfig-NB, there is an Editor’s Note as follows:

Editor’s Note: the value range and the definition of sr-prohibitTimer is FFS
In the running CR [1], the parameter is specified as follows:

sr-ProhibitTimer-r15



INTEGER (0..7)
OPTIONAL,
-- Need ON

	sr-ProhibitTimer

Timer for SR transmission on the NPRACH resource for SR in TS 36.321 [6]. Value in number of SR period, where the SR period is equal to the field nprach-Periodicity of the NPRACH resource. Value 0 means that behaviour as specified in 7.3.2 applies. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR period and so on. 


Based on the current description, sr-ProhibitTimer is defined as a multiple of the NPRACH resource periodicity.  We think that PDCCH period would be more appropriate as this would correspond to a number of opportunities for the eNB to schedule the UE.

Proposal 8: Change the definition of SR period to PDCCH period in sr-ProhibitTimer and remove the Editor’s note.
	sr-ProhibitTimer

Timer for SR transmission on the NPRACH resource for SR in TS 36.321 [6]. Value in number of SR PDCCH period, where the SR period is equal to the field nprach-Periodicity of the NPRACH resource. Value 0 means that behaviour as specified in 7.3.2 applies. Value 1 corresponds to one SRPDCCH period, Value 2 corresponds to 2*SR PDCCH periods and so on. 


Value range and unit of semiPersistSchedIntervalUL (H649)

Within the description of IE SchedulingRequestConfig-NB, there is an Editor’s Note as follows:
Editor’s Note: the value range and the definition (units) of semiPersistSchedIntervalUL is FFS
In the running CR [1], the parameter is specified as follows:

semiPersistSchedIntervalUL

ENUMERATED {sf128, sf256, sf512, sf1024,












sf1280, s2048, sf2560, sfv5120} 

	semiPersistSchedIntervalUL

Semi-persistent scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames. Value sf128 corresponds to 128 sub-frames, value sf256 corresponds to 256 sub-frames and so on.


The reason for the Editor’s Note is that RAN2 did not have time to discuss and the parameter value range was defined by the rapporteur.

Proposal 9: Confirm the value range and unit of semiPersistSchedIntervalUL and remove the Editor’s note.

2.5 Wake-Up Signal

Value range and definition of timeOffset-eDRX-Long (H652)

In the running CR [1], the parameter is specified as follows:


timeOffsetDRX-r15



ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Short-r15

ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Long-r15

ENUMERATED {s1, s2}


OPTIONAL,
-- Need OP

The unit (second) used for timeOffset-eDRX-Long is not aligned with the unit (millisecond) used for timeOffsetDRX, timeOffset-eDRX-Short and wakeUpSignal-eDRX-NB-r15.  

Proposal 10: Change the unit to millisecond and the value range of timeOffset-eDRX-Long-r15 to ENUMERATED {ms1000, ms2000}.
Definition of alpha (H655)
In the running CR [1], the parameter is specified as follows:

WUS-Alpha-NB-r15
::= 
ENUMERATED {one128th, one64th, one32th, one16th, 











oneEighth, oneQuarter, oneHalf}

	alpha

Maximum duration of WUS, expressed as a ratio of Rmax for Type 1-CSS, see TS 36.211 [21]. Value one128th  means Rmax * 1/128, value one64th  means Rmax * 1/64 and so on. 


The maximum duration of WUS shall be an integer number of subframes. Considering that Rmax is defined as { r1, r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024, r2048} we can assume this can be guaranteed by proper network configuration. However, in the unlikely case when Rmax is equal to 1, it is not possible.

Rmax is not defined in 36.331, instead RRC uses npdcch-NumRepetitionPaging.

Proposal 11: Update the field description of alpha for both eMTC and NB-IoT.
	alpha

Maximum duration of WUS, expressed as a ratio of Rmax for Type 1-CSS, see TS 36.211 [21]. Value one128th  means Rmax * 1/128, value one64th  means Rmax * 1/64 and so on where Rmax is the value of the npdcch-NumRepetitionPaging for the paging carrier. 
E-UTRAN configures alpha such that the actual maximum WUS duration is an integer number of subframes. If the value of Rmax is ‘1’, the UE ignores the signalled value of alpha and considers the maximum duration of WUS to be 1 subframe. 


Definition of numDRX-CyclesRelaxed (H656)
In the running CR [1], the parameter is specified as follows:

numDRX-CyclesRelaxed-r15


ENUMERATED {n1, n2, n4, n8}

	numDRX-CyclesRelaxed

Maximum number of consecutive DRX cycles during which the UE can use WUS for synchronisation and skip serving cell measurements, see TS 36.213 [23].  Value n1 corresponds to 1 DRX cycle, value n2 corresponds to 2 DRX cycles and so on. The value considered by the UE is: numDRX-CyclesRelaxed = Min (signaled value x Paging Cycle, 10.24s), where Paging Cycle:  is the value of defaultPagingCycle field in SystemInformationBlockType2-NB.


The formula ‘Min (signaled value x Paging Cycle, 10.24s)’ provides a value in seconds, not in number of DRX cycles.
Proposal 12: Update the field description of numDRX-CyclesRelaxed.
	numDRX-CyclesRelaxed

Maximum number of consecutive DRX cycles during which the UE can use WUS for synchronisation and skip serving cell measurements, see TS 36.213 [23].  Value n1 corresponds to 1 DRX cycle, value n2 corresponds to 2 DRX cycles and so on. The value considered by actual duration during which the UE can skip serving cell measurement is: numDRX-CyclesRelaxed = Min (signaled value x Paging Cycle, 10.24s), where Paging Cycle:  is the value of defaultPagingCycle field in SystemInformationBlockType2-NB.


wakeUpSignal and wakeUpSignalMinGap-eDRX capability (H657)
According to RAN1 agreements, wakeUpSignalMinGap-eDRX applies to the first PO in the PTW. For the following POs in the PTW, the UE behaves as a UE in DRX mode. This means that a UE that reports wakeUpSignalMinGap-eDRX shall also support wakeUpSignal.
Proposal 13: Align with eMTC and update the field description of wakeUpSignalMinGap-eDRX.
	wakeUpSignalMinGap-eDRX

Indicates the minimum gap between WUS and associated PO in case of eDRX, as specified in TS 36.304 [4]. Value ms40 corresponds to 40 ms, value ms240 corresponds to 240 ms and so on.
The presence of this field implicitly indicates the UE supports WUS for paging. 


2.6 Enhancements to standalone Operation
Field description of ul-ConfigListMixed (H623) and dl-ConfigListMixed (H622) 
MAC specification refers to the parameter ul-ConfigList for the list of UL carriers and NPRACH resources to be used for the random access procedure. 

In Rel-15, a new list ul-ConfigListMixed was introduced to provide the configuration of UL carriers operating in mixed operation mode and an additional parameter nprach-Distribution controls the actual list of UL carriers to be used by the UE.

In the running CR, the determination of the list of UL carriers used by the UE is described in the field description of nprach-Distribution.  It would be better to describe the handling in the field description of ul-ConfigList, ul-ConfigListMixed so it is clear that the UE only uses one list and only one list is visible at MAC level (H623). 
The same applies to parameters dl-ConfigListMixed and pagingDistribution (H622).
Proposal 14: Move the description of the determination of the list of UL carriers in the UE from the field description of nprach-Distribution to the field description of IE UL-ConfigList, UL-ConfigListMixed.

Proposal 15: Move the description of the determination of the list of DL carriers in the UE from the field description of pagingDistribution to the field description of IE DL-ConfigList, DL-ConfigListMixed.
2.7 NPRACH range
Definition of ul-ConfigList and ul-ConfigListMixed in SIB23-NB (H626, H629)
UL-ConfigCommonListBis-NB-r15 in SIB23-NB is actually an extension of IE UL-ConfigCommonList-r14.  The elements in the list have been split into two elements per fear to exceed SIB22-NB size (H626).
Proposal 16: Rename UL-ConfigCommonListBis-NB-r15 to UL-ConfigCommonList-NB-v15x0.

ul-ConfigList, ul-ConfigListMixed are actually the same lists as in SIB22-NB, we should not duplicate the description (H629).
Proposal 17: Update the field description of ul-ConfigList, ul-ConfigListMixed in SIB23-NB to refer the field description of ul-ConfigList, ul-ConfigListMixed in SIB22-NB. 

Definition of NPRACH resources preamble format2 for the anchor carrier (H627)
NPRACH resources preamble format2 for the anchor carrier have been introduced in SIB23-NB. This unnecessarily couples multi-carrier functionality and NPRACH resource format2 functionality.
Proposal 18: Move the NPRACH resources preamble format2 for the anchor carrier from SIB23-NB to SIB2 (nprach-ConfigSIB-NB). 

The NPRACH resources preamble format2 for EDT should be conditional to EDT.
Proposal 19: Make the presence of nprach-ParametersListFmt2-EDT in SIB2-NB and SIB23-NB conditional to EDT.
Applicability of nprach-ProbabilityAnchor to NPRACH resources for EDT and for preamble format 2 (H659)
It has not been discussed whether nprach-ProbabilityAnchor was also applicable to NPRACH resources for preamble format 2, and in the positive case, whether the same parameter can be used for both legacy NPRACH resources and to NPRACH resources for preamble format 2,
nprach-ProbabilityAnchorList was introduced in Rel-14 to balance the RACH load between the anchor carrier and non-anchor carriers since legacy (Rel-13) UEs can only use the anchor carrier. In our view, this is applicable to all types of NPRACH resources. We also think that the same value can apply to all types of NPRACH resources. Note this should apply to NPRACH resources for EDT.  

One difference between legacy NPRACH resources and the other types of NPRACH resource is that it is mandatory to configure legacy NPRACH resources on the anchor carrier while it is optional for the other types. In the case, where there is no NPRACH resource for one level on the anchor carrier, the nprach-ProbabilityAnchor should not be applicable. 
Proposal 20: nprach-ProbabilityAnchorList is applicable to all types of NPRACH resources, i.e. NPRACH resources for EDT, NPRACH resources preamble format2, and NPRACH resources preamble format2 for EDT.

Proposal 21: When there is no NPRACH resources for one type (EDT, or preamble format2 or preamble format2 for EDT) defined on the anchor carrier for one repetition level, the signalled value of nprach-ProbabilityAnchor for the corresponding repetition level is ignored and the value ‘zero’ is used instead.

Proposal 22: Update the field description of nprach-ProbabilityAnchor to reflect the above proposals. 
	nprach-ProbabilityAnchor

Configure the selection probability for the anchor carrier NPRACH resource, see TS 36.321 [6]. 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.

If there is no NPRACH resource defined on the anchor carrier for one repetition level in nprach-ParametersList-EDT, (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT), the UE shall use the value ‘zero’ and ignore the signalled value of nprach-ProbabilityAnchor for this repetition level for the NPRACH resources defined by nprach-ParametersList-EDT (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT).


3 Conclusion

This paper focuses on remaining RRC issues in NB-IoT except EDT and TDD. The corresponding proposals are listed below. 
Delta configuration for nprach-ParametersList-EDT (H621)

Proposal 1: Clarify that delta configuration is related to the legacy NPRACH resource on the same uplink carrier, if present.

Proposal 2: Move the rules for delta configuration in a NOTE after the table. 

The related changes are captured in [3].

Delta configuration for nprach-ParametersList-TDD and nprach-ParametersListFMT2 (H640)

Proposal 3: Move the note outside the table and align the wording across the different types of NPRACH resources, including EDT.

The related changes are captured in [4].

EDT (H103)

Proposal 4: Add the procedure text in section 5.3.3.b, similar to the existing text for RRCConnectionRequest in section 5.3.3.
The related change is captured in [13].

Capability for additional SIB1 transmission (H658)
Proposal 5: Introduce a new capability addTransmissionSIB1 in UE-Capability-NB.

The related change is captured in [11] and [12].

Scheduling Request (H647, H648, H649)
Proposal 6: Introduce a new constant maxNPRACH-Resources-1-NB-r15 equal to 2 and change the range to INTEGER (0..maxNPRACH-Resources-1-NB-r15).

Proposal 7: Correct the field description of nprach-ResourceIndex.
Proposal 8: Change the definition of SR period to PDCCH period in sr-ProhibitTimer and remove the Editor’s note.

Proposal 9: Confirm the value range and unit of semiPersistSchedIntervalUL and remove the Editor’s note.

The related changes are captured in [5].

Wake-Up Signal (H652, H655, H656, H657)
Proposal 10: Change the unit to millisecond and the value range of timeOffset-eDRX-Long-r15 to ENUMERATED {ms1000, ms2000}.
Proposal 11: Update the field description of alpha for both eMTC and NB-IoT.

Proposal 12: Update the field description of numDRX-CyclesRelaxed. 

Proposal 13: Align with eMTC and update the field description of wakeUpSignalMinGap-eDRX.
The related changes are captured in [6].

Enhancements to standalone Operation (H622, H623)
Proposal 14: Move the description of the determination of the list of UL carriers in the UE from the field description of nprach-Distribution to the field description of IE UL-ConfigList, UL-ConfigListMixed.
Proposal 15: Move the description of the determination of the list of DL carriers in the UE from the field description of pagingDistribution to the field description of IE DL-ConfigList, DL-ConfigListMixed.
The related changes are captured in [7].

NPRACH range (H626, H629, H627, H659) 
Proposal 16: Rename UL-ConfigCommonListBis-NB-r15 to UL-ConfigCommonList-NB-v15x0.

Proposal 17: Update the field description of ul-ConfigList, ul-ConfigListMixed in SIB23-NB to refer the field description of ul-ConfigList, ul-ConfigListMixed in SIB22-NB. 

The related changes are captured in [8].

Proposal 18: Move the NPRACH resources preamble format2 for the anchor carrier from SIB23-NB to SIB2 (nprach-ConfigSIB-NB). 

Proposal 19: Make the presence of nprach-ParametersListFmt2-EDT in SIB2-NB and SIB23-NB conditional to EDT.
The related changes are captured in [9].

Proposal 20: nprach-ProbabilityAnchorList is applicable to all types of NPRACH resources, i.e. NPRACH resources for EDT, NPRACH resources preamble format2, and NPRACH resources preamble format2 for EDT.

Proposal 21: When there is no NPRACH resources for one type (EDT, or preamble format2 or preamble format2 for EDT) defined on the anchor carrier for one repetition level, the signalled value of nprach-ProbabilityAnchor for the corresponding repetition level is ignored and the value ‘zero’ is used instead.

Proposal 22: Update the field description of nprach-ProbabilityAnchor to reflect the above proposals.
The related changes are captured in [10].
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