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1 Introduction
RRC parameters have been discussed extensively in previous meetings. In this contribution, we analyze the remaining issues of NB-IOT RRC parameters that were not confirmed in previous meetings. Also, latest RAN1 working assumptions and agreements made in March ad hoc meeting are taken into consideration.
2 Discussion
2.1 General issues and RRC messages
	Issue/message
	MediaTek’s view
	Actions

	Whether HyperSFN LSB need to be sent in MIB, and then how many bits.
	RAN1 working assumption in March adhoc meeting
· Use 2 bits in MIB to indicate the two LSB of HyperSFN 

· This working assumption need to be confirmed by RAN2
According to RAN1 WF [1], the “2 bits” results from the assumption of 40.96s SIB1 modification period and 10.24s SFN wrap-around. However, we have agreed in RAN2#93 that update of H-SFN does not impact the value tag, and the RAN1 reason seems invalid.
From RAN2 point of view, whether H-SFN bits need to be sent in MIB depends on the possibility of H-SFN mismatch. Assuming clock drift of 200ppm, UE clock drift after longest possible paging cycle (2.91h) is ±2.1s, and eNB clock drift should not be worse. The overall timing mismatch should be within ±5.12s (i.e. one SFN wrap-around), which means that UE is able to determine H-SFN correctly by receiving only SFN from MIB. 
=> Keep all H-SFN bits in SIB1. Send LS to RAN1.
	To be captured in subclause 6.2.2
LS to RAN1

	DVI: In MAC or in RRC?


	BSR, which is MAC CE, is used to report UL buffer status in LTE. The function of proposed DVI (data volume indicator) is similar to BSR. For CP solution, usually one-shot UL data is carried by MSG5, and DVI consisting of few bits can be included in MSG3 to indicate the preferred amount of UL grant in MSG5. Unlike BSR, MAC subheader is not needed for DVI in RRC, and overhead can be reduced. In contrast, UP solution is usually used for larger amount of data, and legacy BSR should be used. We assume 4-bit DVI based on the discussion in previous meeting.
=> For CP solution, [4-bit] DVI is carried by MSG3 (RRC) to indicate the preferred UL grant in MSG5.
	To be captured in subclause 6.2.2

	PHR in MSG3
	RAN1 agreement in March ad hoc meeting:
RAN1 recommends to support transmission of NB-PHR with Msg3 of random access procedure using [2 bits] for the lowest configured NB-PRACH repetition level, subject to RAN2 confirmation of available bits
We agree to RAN1 argument that a PHR before the first uplink data transmission after wakeup (i.e., in MSG3) is preferable.
=> Introduce [2-bit] phr-NB-r13 in MSG3.
	To be captured in subclause 6.2.2

	RRCConnectionReject : extendedWaitTime
	The establishment cause of delayTolerentAccess-v1020 is not included in NB-IOT, and therefore extendedWaitTime-r10 should not be included in RRCConnectionReject message following current behaviour. However, since mo-data traffic in NB-IOT is also delay tolerant, we may allow the use of extendedWaitTime in this case.
=> Allow the use of extendedWaitTime for mo-data in NB-IOT.
	To be captured in subclause 6.2.2

	RRCConnectionSetupComplete: gummei-Type 
	For NB-IOT, GUMMEI should always be ‘native’, so gummei-Type is not needed in RRCConnectionSetupComplete.
=> gummei-Type is not needed for NB-IOT.
	To be captured in subclause 6.2.2


Proposal 1:
Keep all H-SFN bits in SIB1. Send LS to RAN1.
Proposal 2:
For CP solution, [4-bit] data volume indicator (DVI) is carried by MSG3 (RRC) to indicate the preferred UL grant in MSG5.
Proposal 3:
Introduce [2-bit] phr-NB-r13 in MSG3.
Proposal 4:
Allow the use of extendedWaitTime for mo-data in NB-IOT.
Proposal 5: 
The parameter gummei-Type is not needed for NB-IOT.
2.2 SIBs an IEs
2.2.1 System Information Blocks
	SIB
	Parameter
	MediaTek’s view
	Action

	SIB 1
	multiBandInfoList
	Roaming and thus MFBI should be supported, so keep this IE.
=> Keep multiBandInfoList
	(No action needed)

	
	freqBandIndicatorPriority
	Although roaming is supported, prioritization of frequency bands in multiBandInfoList over the band in freqBandIndicator seems not needed for NB-IOT, and thus we don’t need to support freqBandIndicatorPriority.
=> The parameter freqBandIndicatorPriority-r12 is not supported for NB-IOT.
	Captured in subclause 6.3.1

	
	CellIdentity
	=> Keep CellIdentity in SIB1 and reuse the value range.
	(No action needed)

	
	si-WindowLength
	Considering the fact that one transport block of an SI message is transmitted over 8 consecutive valid DL subframes, si-WindowLength needs to be extended.
=> Extend si-WindowLength. Ask RAN1 for suggested values.
	To be captured in subclause 6.3.1
LS to RAN1

	
	schedulingInfo
	Agreements in RAN1 March ad hoc meeting, based on WF [2]

· SI scheduling information is provided in NB-SIB1.

· One transport block of an SI message is transmitted over 8 consecutive valid DL subframes. 

· SI scheduling information is given by –

· TBS (2 bits)

· Values to be decided by RAN2, possible values are {208, 256, 328, 440, 552, 680}

· Repetition pattern

· Number(s) of repetitions (set of values up to RAN2)

· Time interval(s) between repetitions (set of values up to RAN2)

Note that which is the first subframe for the repetition pattern relative to the start of the SI window is up to RAN2 to define.
Following RAN1 agreement, in si-SchedulingInfo we need to introduce IEs about SIB TBS and time interval between repetitions. 

=> In si-SchedulingInfo-NB-r13, introduce si-TransportBlockSize and si-RepetitionInterval. 

Notice that we don’t think an offset for SI starting point is needed; the SI may be transmitted starting from the first valid subframe in the SI window. Number of repetitions is also unnecessary since it is implicitly defined by the SI repetition interval and SI window length.
	To be captured in subclause 6.3.1
LS to RAN1

	
	si-Periodicity
	=> Define si-Periodicity-NB-r13 which is applicable to all SI, and ask RAN1 for value range.
	To be captured in subclause 6.3.1
LS to RAN1

	SIB 2
	freqInfo:

ul-CarrierFreq, 

ul-Bandwidth,  additionalSpectrumEmission
	The parameter ul-CarrierFreq is supported if we support flexible UL/DL spacing in NB-IOT. The UL bandwidth is fixed for Rel-13 NB-IoT, so ul-Bandwidth is not needed. The need of additionalSpectrumEmission is RAN4 dependent.
=> Support ul-CarrierFreq. Do not support ul-Bandwidth.
=> Ask RAN4 for the need of additionalSpectrumEmission.
	To be captured in subclause 6.3.1
LS to RAN4

	SIB3
	cellReselectionServingFreqInfo
	In cellReselectionServingFreqInfo, the IE s-NonIntraSearch is needed for Rel-13 NB-IoT, but the IEs threshServingLow and cellReselectionPriority are not needed since priority-based cell reselection is not supported for NB-IOT.

=> Support s-NonIntraSearch. Do not support threshServingLow and cellReselectionPriority.
	To be captured in subclause 6.3.1

	
	RSRQ-related parameters
- q-Qual
- s-intrasearchQ,
- s-nonintrasearchQ
	RSRQ is measured on the downlink, but NB-IOT traffic is mainly on the uplink. Even RSRQ does reflect the cell loading to some extent, since NB-IOT traffic consists of small packets, cell loading varies a lot. The loading upon RSRQ measurement may be quite different from the loading at data transmission; UE may even ping-pong between two frequencies. Therefore, RSRQ measurement and related parameters are not supported for NB-IOT.
=> RSRQ measurement and related parameters are NOT supported for NB-IOT.
	To be captured in subclause 6.3.1

	
	t-reselection
	=> Define reselection timer t-reselectionNBIOT, and leave the value for RAN4 discussion.
	To be captured in subclause 6.3.1
LS to RAN4

	SIB3
	Q-Hyst
Q-OffsetRange
	=> Reuse LTE values.
	(no action needed)

	SIB5
	Q-QualMin
	=> Not supported if we don’t support RSRQ measurement.
	To be captured in subclause 6.3.1

	SIB14
	AB-Config
	=> Wait for the result of [93#42][NB-IOT] Access Control.
	To be captured in subclause 6.3.1


Proposal 6:
Send LS to RAN1 for the value range of the following SIB IEs: si-WindowLength-NB-r13, si-Periodicity-NB-r13.
Proposal 7:
Send LS to RAN4 for the supports and value ranges of the following SIB IEs: additionalSpectrumEmission and t-reselectionNBIOT.
Proposal 8:
The following SIB IEs are not supported for NB-IOT: freqBandIndicatorPriority-r12, ul-Bandwidth, threshServingLow and cellReselectionPriority, and RSRQ-related IEs (q-Qual, s-intrasearchQ, s-nonintrasearchQ, Q-QualMin).
Proposal 9:
In si-SchedulingInfo-Nb-r13, introduce si-TransportBlockSize and si-RepetitionInterval. 

2.2.2 Radio Resource Control IEs
	RRC IE
	Parameter
	MediaTek’s view
	Actions

	LogicalChannelConfig 
	logicalChannelSR-ProhibitTimer,

logicalChannelSR-Mask
	Since there are at most one SRB and one DRB, parameters in LogicalChannelConfig, except for logicalChannelSR-ProhibitTimer, are not needed

=> Support only logicalChannelSR-ProhibitTimer in LogicalChannelConfig.
	To be captured in subclause 6.3.2

	Mac-MainConfig
	periodicBSR-Timer,

retxBSR-Timer
	=> Support with same values
	(no action needed)

	
	maxHARQ-Tx
	=> Reuse maxHARQ-Tx in LTE
	(no action needed)

	
	DRX-Config

- onDurationTimer

- drx-InactivityTimer
- drx-RetransmissionTimer

- longDRX-CycleStartOffset

- drx-ULRetransmissionTimer
	In eDRX WI, the value ranges of fields in DRX-Config are unchanged. In NB-IOT we may keep these values, and introduce drx-ULRetransmissionTimer (as in running ASN.1 CR).

=> Reuse LTE DRX-Config value ranges.
	(no action needed)

	P-Max
	P-Max
	P-Max is defined to limit UL interference. Depending on deployment scenario, the P-Max for NB-IOT may be different from that for EUTRA. We need to consult RAN4.
=> Define P-MaxNBIOT, and ask RAN4 for suitable value.
	To be captured in subclause 6.3.2
LS to RAN4

	PDCP-Config
	discardTimer
	For NB-IOT, data should not be discarded
=> Do not support discardTimer
	To be captured in subclause 6.3.2

	RACH-ConfigCommon
	maxHARQ-Msg3Tx,

Preamble mapping info,

PowerRampingParameters,

txFailParams, 

maxCE-Level
	These parameters were discussed in [91bis#46], but there seems no recommendation in the email discussion report [3]. We suggest introducing maxHARQ-Msg3Tx-NB-r13, PowerRampingParameters-NB-r13, and txFailParams-NB-r13 to allow different value ranges. Also, the details of Preamble mapping Info and maxCE-level depend on RAN1 progress.
=> Introduce RACH-ConfigCommon-NB-r13 to allow different value ranges and include preamble mapping info
	To be captured in subclause 6.3.2 

	
	RA-SupervisionInfo
- preambleTransMax,

- ra-ResponseWindowSize,

- mac-ContentionResolutionTimer
	Legacy value range of preambleTransMax may be reused. However, to comply with the descriptions in TS 36.321, ra-ResponseWindowSize and mac-ContentionResolutionTimer need to be defined for different CE level.
=> Define RA-SupervisionInfo-NB-r13 for different coverage levels.
	To be captured in subclause 6.3.2

	RadioResourceConfigCommon
	BCCH-Config
	In LTE, modification period = modificationPeriodCoeff * defaultPagingCycle. In NB-IOT, this usually implies a modification period shorter than eDRX cycle. But anyway we have defined some mechanism for this case, so BCCH-Config can be reused.
=> Reuse current BCCH-Config.
	(no action needed)

	
	PCCH-Config
	defaultPagingCycle should be a single fixed value, and we prefer [rf256]
=> Fixed defaultPagingCycle as [rf256]
	To be captured in subclause 6.3.2


Proposal 10:
Support only logicalChannelSR-ProhibitTimer in LogicalChannelConfig.
Proposal 11:
LS to RAN4 for P-Max value range for NB-IOT.

Proposal 12:
Do not support discardTimer.
Proposal 13:
Introduce RACH-ConfigCommon-NB-r13 to allow different value ranges and include preamble mapping info.

Proposal 14:
Define RA-SupervisionInfo-NB-r13 for different coverage levels.
Proposal 15:
Fixed defaultPagingCycle as [rf256].
2.2.3 Mobility Control IEs
	Mobility Control IE
	MediaTek’s view
	Actions

	ReselectionThreshold   
	=> Reuse current value range.
	(no action needed)

	Q-RxLevMin, Q-Qualmin
	Minimum required RX level for NB-IOT should be similar to LTE, so Q-RxLevMin value range can be reused. On the other hand, Q-Qualmin is not supported since RSRQ measurement is not supported.
=> Reuse value range for Q-RxLevMin. Do not support Q-QualMin.
	To be captured in subclause 6.3.4

	ARFCN-ValueNBIOT
	As for other RATs, an IE is needed to specify the ARFCN value applicable for a NB-IOT BCCH carrier frequency, but the details require RAN4 study. 

=> Introduce ARFCN-ValueNBIOT IE, and ask RAN4 for details.
	To be captured in subclause 6.3.4.
LS to RAN4


Proposal 16:
Introduce ARFCN-ValueNBIOT IE, and send LS to RAN4 for details.
2.2.4 Measurement and Other IEs
	IE
	MediaTek’s view
	Actions

	RSRP-Range
	This is RAN4 issue.

=> Ask RAN4 for RSRP-Range value for NB-IOT.
	LS to RAN4

	C-RNTI, TPC-RNTI (do we have one?) 
	RAN1 agreement in March adhoc meeting:
For NB-PUSCH data transmission, the uplink power setting re-use section 5.1.1.1 of 36.213

So TPC-RNTI should be kept as it is involved in current UL power control mechanism.
=> Keep TPC-RNTI
=> Reuse current value ranges for C-RNTI and TPC-RNTI
	(no action needed)


Proposal 17:
Send LS to RAN4 for RSRP-Range value for NB-IOT.
2.3 RRC multiplicity and type constraint values
	Parameter
	MediaTek’s view
	Actions

	maxFreq
	=> Keep current value
	(no action needed)

	maxPageRec
	RAN1 has agreed that the maximum supported DL TBS is 680 bits. If S-TMSI (40 bits) is used as the paging record, 16 paging records, as in current LTE, can be carried by a paging message. If IMSI is used, the number of carried paging records may be reduced, but anyway the eNB should handle this.
=> Up to 16 paging records can be carried by a paging message as long as the total size does not exceed TBS limit.
	(no action needed)

	maxSIB, maxSIB-1, maxSI-Message 
	Though there are as many SIBs in NB-IOT as in LTE, the SIB numbering in NB-IOT follows that in LTE.
=> Keep current values.
	(no action needed)

	maxDRB
	For NB-IOT, there is at most one DRB (already captured in running CR).
=> maxDRB-NB-r13 = 1
	To be captured in subclause 6.4


Proposal 18:
Up to 16 paging records can be carried by a paging message as long as the total size does not exceed TBS limit.
3 Conclusion

It is proposed to discuss and decide on the following proposals:
Proposal 1:
Keep all H-SFN bits in SIB1. Send LS to RAN1.
Proposal 2:
For CP solution, [4-bit] data volume indicator (DVI) is carried by MSG3 (RRC) to indicate the preferred UL grant in MSG5.
Proposal 3:
Introduce [2-bit] phr-NB-r13 in MSG3.
Proposal 4:
Allow the use of extendedWaitTime for mo-data in NB-IOT.
Proposal 5: 
The parameter gummei-Type is not needed for NB-IOT.
Proposal 6:
Send LS to RAN1 for the value range of the following SIB IEs: si-WindowLength-NB-r13, si-Periodicity-NB-r13.
Proposal 7:
Send LS to RAN4 for the supports and value ranges of the following SIB IEs: additionalSpectrumEmission and t-reselectionNBIOT.

Proposal 8:
The following SIB IEs are not supported for NB-IOT: freqBandIndicatorPriority-r12, ul-Bandwidth, threshServingLow and cellReselectionPriority, and RSRQ-related IEs (q-Qual, s-intrasearchQ, s-nonintrasearchQ, Q-QualMin).
Proposal 9:
In si-SchedulingInfo-Nb-r13, introduce si-TransportBlockSize and si-RepetitionInterval. 
Proposal 10:
Support only logicalChannelSR-ProhibitTimer in LogicalChannelConfig.
Proposal 11:
LS to RAN4 for P-Max value range for NB-IOT.

Proposal 12:
Do not support discardTimer.

Proposal 13:
Introduce RACH-ConfigCommon-NB-r13 to allow different value ranges and include preamble mapping info.

Proposal 14:
Define RA-SupervisionInfo-NB-r13 for different coverage levels.
Proposal 15:
Fixed defaultPagingCycle as [rf256].

Proposal 16:
Introduce ARFCN-ValueNBIOT IE, and send LS to RAN4 for details.

Proposal 17:
Send LS to RAN4 for RSRP-Range value for NB-IOT.
Proposal 18:
Up to 16 paging records can be carried by a paging message as long as the total size does not exceed TBS limit.
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