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1 Introduction
A new WID on further NB IoT enhancements was approved at RAN#75 and revised at RAN#76 and RAN#77[1]. 
One of the objective is about support for RLC UM:

· Support for RLC UM in addition to Rel-14 SC-PTM support [RAN2]. 
Support for RLC for DRB has been captured in the NB-IoT running CRs [2], [3]. However, some aspects are still FFS.

In this document, we discuss the remaining FFSs.
Compared to the previous paper R2-1802230, the following changes have been made:

· A text proposal is provided in Annex for the changes required to the 36.331 running CR [2]

2 Discussion 
2.1 Support for uni-directional bearers
In the traffic model defined in [4], it is assumed that 50% of the mobile originated reports are UL only (i.e. no application ACK) while the mobile originated exception reports are UL follows a DL application ACK so the use case for unidirectional bearer exists.
As LTE supports uni-directional and that an EPS bearer can be configured as uni-directional, we do see a motivation for not allowing uni-directional RLC UM bearer in NB-IoT.
Proposal 1: Unidirectional bearer is supported for RLC UM.
2.2 SN length

In LTE, the eNB configures the RLC SN size and the PDCP SN for a RLC UM bearer

PDCP-Config ::=





SEQUENCE {
…

rlc-UM







SEQUENCE {



pdcp-SN-Size





ENUMERATED {len7bits, len12bits}


}














OPTIONAL,


-- Cond Rlc-UM
…
}
UM-RLC ::=





SEQUENCE {


sn-FieldLength





SN-FieldLength
}

DL-UM-RLC ::=





SEQUENCE {


sn-FieldLength





SN-FieldLength,

t-Reordering






T-Reordering

}

SN-FieldLength ::=




ENUMERATED {size5, size10}
The benefit of short SN is to reduce the signalling overhead, and short SN are normally configured at the same time in both RLC and PDCP, i.e. (7-bit PDCP SN and 5-bit RLC SN) or (12-bit PDCP SN and 7-bit RLC SN).  
In NB-IoT, the amount of data to transmitted is limited and power consumption is important, and we have agreed on a 7-bit SN number for PDCP for the DRBs using RLC AM while LTE uses a 12-bit SN. 
Following the same principle, we propose to use a fixed 7-bit PDCP SN and a fixed 5-bit RLC SN for RLC UM in NB-IoT. 
Proposal 2: Fixed 7-bit PDCP SN and fixed 5-bit RLC SN are used for RLC UM in NB-IoT. 
There is no need for any RRC signalling and this can be captured in PDCP and RLC specifications respectively as shown below:

Changes required in TS 36.323

	6.2.4
User plane PDCP Data PDU with short PDCP SN (7 bits)

Figure 6.2.4.1 shows the format of the PDCP Data PDU when a 7 bit SN length is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC UM or in NB-IoT DRBs mapped on RLC AM and on RLC UM.
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Figure 6.2.4.1: PDCP Data PDU format for DRBs using 7 bit SN


Changes required in TS 36.322

	7.4
Configurable parameters

The following parameters are configured by RRC [5]:

a) maxRetxThreshold
This parameter is used by the transmitting side of each AM RLC entity to limit the number of retransmissions of an AMD PDU (see subclause 5.2.1).

b) pollPDU
This parameter is used by the transmitting side of each AM RLC entity to trigger a poll for every pollPDU PDUs (see subclause 5.2.2).

c) pollByte
This parameter is used by the transmitting side of each AM RLC entity to trigger a poll for every pollByte bytes (see subclause 5.2.2).

d) sn-FieldLength
This parameter gives the UM SN field size in bits (see subclause 7.1). For NB-IoT, the UM SN field size is 5 bits. 


The changes required to TS 36.331 running CR [2] are provided in a TP in Annex.

2.3 RLC UM for SRB(s)

Support for RLC UM was discussed at RAN2#99 and it was left FFS whether this was supported for SRBs
· Support RLC UM for NB-IoT DRBs.

· FFS if to Support RLC UM for NB-IoT SRBs
We can see benefit in using RLC UM instead of RLC AM for the user data for some applications. However, in NB-IoT, we have only one SRB which is used for RRC signalling, NAS signalling and user data. NAS layer assumes a reliable delivery of the NAS signalling and also some applications required reliable communications. To use RLC UM for user data carried over the control plane would require to introduce a new SRB for the transport of these data but RRC cannot distinguish between NAS signalling and user data, so this would have impact on NAS layer. Based on these considerations, we propose not to support RLC UM for SRB in NB-IoT in Rel-15.
Proposal 3: RLC UM is not supported for SRB in Rel-15.
3 Conclusion
In this document we have discussed the remaining FFS for support of RLC UM in NB-IoT and we have made the following proposals:

Proposal 1: Unidirectional bearer is supported for RLC UM.
Proposal 2: Fixed 7-bit PDCP SN and fixed 5-bit RLC SN are used for RLC UM in NB-IoT.
Proposal 3: RLC UM is not supported for SRB in Rel-15.

We propose this to be captured by the rapporteurs in the corresponding running CRs.
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6.7.1
General NB-IoT message structure

6.7.1
General NB-IoT message structure

-- ASN1START

NBIOT-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


RRCConnectionReestablishmentReject,


SecurityModeCommand,


SecurityModeComplete,


SecurityModeFailure,


AdditionalSpectrumEmission,


ARFCN-ValueEUTRA-r9,


CellIdentity,


DedicatedInfoNAS,


DRB-Identity,


InitialUE-Identity,


IntraFreqBlackCellList,


IntraFreqNeighCellList,


maxBands,


maxCellBlack,


maxCellInter,


maxFBI2,


maxFreq,


maxMultiBands,


maxPageRec,


maxPLMN-r11,


maxSAI-MBMS-r11,


maxSIB,


maxSIB-1,


MBMS-SAI-r11,


MBMS-SAI-List-r11,


MBMSSessionInfo-r13,


NextHopChainingCount,


PagingUE-Identity,


PLMN-Identity,


P-Max,


PowerRampingParameters,


PreambleTransMax,


PhysCellId,


Q-OffsetRange,


Q-QualMin-r9,


Q-RxLevMin,


ReestabUE-Identity,


RegisteredMME,


ReselectionThreshold,


ResumeIdentity-r13,


RRC-TransactionIdentifier,


RSRP-Range,


ShortMAC-I,



S-TMSI,


SystemInformationBlockType16-r11,


SystemInfoValueTagSI-r13,


T-Reordering,


TimeAlignmentTimer,


TMGI-r9,


TrackingAreaCode,


DataInactivityTimer-r14

FROM EUTRA-RRC-Definitions;

	Next change


6.7.3.2

NB-IoT Radio resource control information elements

–
RLC-Config-NB
The IE RLC-Config-NB is used to specify the RLC configuration of SRBs and DRBs.

RLC-Config-NB information element

-- ASN1START

RLC-Config-NB-r13 ::=
CHOICE
{


am






SEQUENCE {



ul-AM-RLC-r13



UL-AM-RLC-NB-r13,



dl-AM-RLC-r13



DL-AM-RLC-NB-r13


}, 


...,


um-Bi-Directional-r15

NULL


,


um-Uni-Directional-UL-r15
NULL

,


um-Uni-Directional-DL-r15
NULL



}

RLC-Config-NB-v1430 ::=
SEQUENCE {


t-Reordering-r14


T-Reordering

OPTIONAL

-- Cond twoHARQ

}

UL-AM-RLC-NB-r13 ::=

SEQUENCE {


t-PollRetransmit-r13

T-PollRetransmit-NB-r13,


maxRetxThreshold-r13

ENUMERATED {t1, t2, t3, t4, t6, t8, t16, t32}

}

DL-AM-RLC-NB-r13 ::=

SEQUENCE {


enableStatusReportSN-Gap-r13
ENUMERATED {true}
OPTIONAL

}

T-PollRetransmit-NB-r13 ::=
ENUMERATED {










ms250, 
ms500,
ms1000,
ms2000,
ms3000,
ms4000, 










ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, 










ms90000, ms120000, ms180000, spare1}







-- ASN1STOP



Editor’s Note: It is FFS if T-PollRetransmit timer is extended for TDD.
	RLC-Config-NB field descriptions

	enableStatusReportSN-Gap
Indicates that status reporting due to detection of reception failure is enabled, as specified in TS 36.322 [7].

	maxRetxThreshold

Parameter for RLC AM in TS 36.322 [7]. Value t1 corresponds to 1 retransmission, t2 to 2 retransmissions and so on.

	


	t-PollRetransmit

Timer for RLC AM in TS 36.322 [7], in milliseconds. Value msX means X ms, msY means Y ms and so on.

	


	t-Reordering

Timer for reordering in TS 36.322 [7], in milliseconds.


	Conditional presence
	Explanation

	twoHARQ
	The field is mandatory present if twoHARQ-ProcessesConfig is set to TRUE. Otherwise, the field is not present and, if previously configured, the timer is released.
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